USOORE456.63E

(19) United States
(12) Reissued Patent

(10) Patent Number:
US RE45,663 E
*Sep. 1, 2015
(45) Date of Reissued Patent:

Oshima et al.

(51)

(54) OFDM SIGNAL TRANSMISSION SYSTEM,

Int. C.
H04M I/00
H04M I/725
GO6K 7/10
U.S. C.

PORTABLE TERMINAL AND E-COMMERCE
SYSTEM

(52)

(71) Applicant: PANASONIC CORPORATION,
Kadoma-shi, Osaka (JP)
(72) Inventors: Mitsuaki Oshima, Kyoto (JP);
Kenichiro Hayashi, Kyoto (JP);
Sadashi Kageyama, Hyogo (JP); Seiji
Sakashita, Osaka (JP); Takao Isogawa,
Kanagawa (JP); Hisashi Takayama,
Osaka (JP)
(73) Assignee: PANASONIC INTELLECTUAL

CPC ................................. H04M 1/72519 (2013.01)

(58)

Field of Classification Search

CPC. G06Q 20/32: G06Q 20/3274: G06Q 20/322

USPC ................. 705/5, 6, 7.18:455/403,566,564:

235/462.01, 462.045, 472.01, 472.02

See application file for complete search history.
(56)

References Cited
U.S. PATENT DOCUMENTS

5,151,692 A
5,171,976 A

PROPERTY MANAGEMENT CO.,

LTD., Osaka (JP)
This patent is Subject to a terminal dis

(*) Notice:

FOREIGN PATENT DOCUMENTS

(21) Appl. No.: 13/780,575
Feb. 28, 2013
(22) Filed:

EP
EP

Reissue U.S. Appl. No. 13/737,485, Official Action mail date Jul. 25.

7,809.407
Oct. 5, 2010
11/622,521
Jan. 12, 2007

Filed:

2013.

Reissue U.S. Appl. No. 13/737,512, Official Action mail date Jun. 26,
U.S.A. (U.S. Appl. No. 13/780.563) Office action, mail date is Jan.
2013.

10, 2014.

U.S. Applications:
(60) Continuation of application No. 13/645,012, filed on
Oct. 4, 2012, which is an application for the reissue of
Pat. No. 7,809,407, which is a division of application

(Continued)
Primary Examiner — Timothy Pham
(74) Attorney, Agent, or Firm — Greenblum & Bernstein
P.L.C.

No. 10/002,621, filed on Dec. 5, 2001, now Pat. No.
7,203,158.

(30)

(57)

Dec. 6, 2000 (JP) ................................. 2OOO-371539
Dec. 6, 2000 (JP) ................................. 2000-371570
Dec. 28, 2000 (JP) ................................. 2000-403517

73S

---

-

T-..

73O

TIMER

728 as
LGI -

726
s

s

-

ITERSITY

---

k-arrara

2

a;

71 ()

727

NPL TEME
EASURING

SECTION

ABSTRACT

A portable terminal includes a receiver, a barcode former
configured to form barcodes and a display. The barcode
former forms a barcode from the data received by the receiver
and the display displays the formed barcode.
19 Claims, 56 Drawing Sheets

Foreign Application Priority Data

725

4f1997
10, 2000

OTHER PUBLICATIONS

Reissue of:

Appl. No.:

1605654
1045.543

(Continued)

Related U.S. Patent Documents

Issued:

9, 1992 Hirahara

12/1992 Bone, Jr.

(Continued)

claimer.

(64) Patent No.:

(2006.01)
(2006.01)
(2006.01)

731

CONTINIOUS MEASURING
TYPE BARCODE READER
SIGNAL DESECTION
SECTION
732

CONFINIOUS MEASURING
YPE BARCODE READER
SIGNA, DETECTION
SECTION

DISPLAY

CIRCUI

US RE45,663 E
Page 2
(56)

References Cited

JP

JP

U.S. PATENT DOCUMENTS

2001-175904

2001-256388

383

g:

9, 2001

58:

5,212,368 A

5, 1993 Hara

JP

2001-344545

5,602,377 A *

2/1997 Beller et al. ............. 235/462.15

JP

2002-24865

1, 2002

5,767,896
5,802,241
5,808,694.
5,864,753
5,920,053
5,930,767
5,939,699

6/1998
9, 1998
9, 1998
1/1999
7/1999
7/1999
8/1999

JP
WO
WO
WO
WO
WO
WO

2002-024445
92/O1258
94/OO842
98/25158
99/O9778
WO99.095O2
OO60436

2, 2002
1, 1992
1, 1994
6, 1998
2, 1999
2, 1999
10, 2000

A
A
A
A
A
A
A

5,953,047 A

6,006,992 A

Nemirofsky
Oshima
Usui et al.
Morita et al.
DeBrouse
Reber et al.
Perttunen et al.

9/1999 Nemirofsky

12/1999 Watanabe et al.

12/2001

OTHER PUBLICATIONS

892; A

2.58 EVEN

U.S.A. (U.S. Appl. No. 13/780,609) Office action, mail date is Jan.9,

6,082,620 A
6,119,096 A

7/2000 Bone, Jr.
9, 2000 Mann et al.

2014.
U.S.A. (U.S. Appl. No. 13/780,633) Office actions, mail date are Jan.
10, 2014 and Apr. 24, 2014.
U.S.A. (U.S. Appl. No. 13/737.485) Office actions, mail date are Jan.

6,133,874.
6,144,848.
6.512.919
6,587,835
6,636,888
6,732,080
6,792.258

A
A *
B2 *
B1*
B1
B1*
B1
6,792,292 B1*

6,810,006 B2

10/2000
1 1/2000
1/2003
7/2003
10/2003
5/2004
9/2004
9/2004

Krasner
Walsh et al.
... 455,419
Ogasawara .
455,422.1
Treyz et al. ................ TO5/1464
Bookspan et al.
Blants .......................... 705/7.18
Nokes et al.
Chatani ......................... 455,566

10/2004 Michon et al.

9, 2014 and Apr. 24, 2014.
U.S.A. (U.S. Appl. No. 13/780,595) Office action, mail date is Apr.
23, 2014.
U.S.A. (U.S. Appl. No. 13/780,563) Office action, mail date is May
13, 2014.

of (U.S. Appl. No. 13/780,609) Office action, mail date is May 8,

site R

23. Ret al.

Reissue U.S. Appl. No. 13/780, 563, Official Action, mail date Aug.

7,120,603 B2

10/2006 Kodaka et al.

30, 2013.

7,139,591 B2 * 1 1/2006 Callaghan et al. ............ 455/557

English Language Abstract of JP 11-127131.

7.209,903 B1 * 4/2007 Mamdani et al. ..
705/75
7,209.955 B1* 4/2007 Major et al. ...
709f2O7
7,257.545 B1* 8/2007 Hung .............................. TO5/14

English Language Abstract of JP 11-196062.
English Language Abstract of JP 11-26 1906.
English Language Abstract of JP 8-275077.

7,392.226 B1

6, 2008 Sasaki et al.

English Language Abstract of JP 8-16740.

8.2.d Sh
tWO

English Language Abstract of JP 2000-285324.

200 92.8 R
2001/0035971 A1
2002fOO60246 A1

11/2001 Koakutsu et al.
5, 2002 Gobburu et al.

English Language Abstract of JP 7-146646.

English Language Abstract of JP 2000-306003.
English Language Abstract of JP 10-49571.

2002/0116541 A1

8, 2002 Parker et al.

English Language Abstract of JP 5-263558.

2009/0125429 A1*

5/2009 Takayama ....................... 705/35

English Language Abstract of JP 3-222531.
English Language Abstract of JP 2001-256388.
English Language Abstract of JP 2001-324368.
English Language Abstract of JP 2001-344545.

FOREIGN PATENT DOCUMENTS
EP
EP

E.

1146418
1161072

English Language Abstract of JP 2001-17504.
English Language Abstract of JP 2001-283117

98.

English Language Abstract of JP 08-242213.

JP

3-222531

10, 1991

English Language Abstract of JP 62-13712.

JP
JP
JP
JP

5-45.645
5-263558
T-6193
7-5OO715

2, 1993
10, 1993
1, 1995
1, 1995

English Language Abstract of JP 2002-024445.
English Language Abstract of JP 2001-005883.
MobileMedia Magazine, vol. 66, Dec. 2000, pp. 50-53, with apartial
English language translation.

JP

T-129708

&E

E.

7.

s

2.

“News & Topics”. MobileMedia Magazine, Dec. 2000, p. 13, with a
partial English language translation.

E.
JP

03:33
9-149439

88:
6, 1997

English Language Abstract of JP 2002-24445.
English Language Abstract of JP 7-6193.

JP

9-508993

9, 1997

English Language Abstract of JP 5-45.645.

JP
JP
JP
JP
JP
JP
JP

10-495'71
10-70479
10-075431
10-214284
11-66222
11-127131
11-146393

2, 1998
3, 1998
3, 1998
8, 1998
3, 1999
5, 1999
5, 1999

English Language Abstract of JP 7-129708.
English Language Abstract of JP 10-70479.
English Language Abstract of JP 9-149439.
English Language Abstract of JP 2000-299888.
English language Abstract of JP 9-508993.
English language Abstract of JP 7-152848.
“Book Bar Design”. Professional DTP. Kohgaku-sha Co. Ltd., Jan.

JP

E.
E.

JP
JP

3.E.

10, 2001
12/2001

7-146646

ES:
385

2000-306003
2000-324274

6, 1995

E
1938

11, 2000
11, 2000

JP

2000306003

11, 2000

JP

2001-005883

1, 2001

English Language Abstract of JP 10-214284.

English Language Abstract of JP 2002-24865.

EAE.E.P. i.
ngllSn language ADSLract O

English language Abstract of JP 10-075431, Mar. 17, 1998.

Samsung Electronics News: Samsung Electronics Develops World's
First TV Phone online). Samsung Electronics, Dec. 1, 1999.

* cited by examiner

U.S. Patent

Sep. 1, 2015

Sheet 1 of 56

US RE45,663 E

^2~—^

-— ~

U.S. Patent

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 3 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 4 of 56

@@@

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 5 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 6 of 56

||
0
&
9

||
0
€
!

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 7 of 56

US RE45,663 E

TCC INFORATION
i

ASSIGNMENT

DESCRIPTION
SYSTEM DESCRIPTION
TRANSESSION PARAMER SCHENG NEX
EMERGENCY AAR BROADOASTING SAR FLAG

E22^325

B28-5AD
B4E53
854MESS

CURREN

INFORMATION

NFORMATIO

AYER A RANSMISSION PARAMETER INFORMATION
LAYER BRASMISSION PARAMETER INFORMAON
LAYER C RAKSMSSION PARAMETER INFORMAON

Esi
B58-E86

PARTAL RECEPTION FLAG
EX NCRMA

NEX NCRMATION

AYER A RASMISSION PARAMER INFORMATION
AYER BRASMISSION PARAMER INFORMATION
AYER C RAKSSSION PARAMETER INFORATION

NRER OF STS

U.S. Patent

Sep. 1, 2015

Sheet 8 of 56

[]
01
HNI?

US RE45,663 E

9I
8
q)

U.S. Patent

US RE45,663 E

||
90

U.S. Patent

Sep. 1, 2015

US RE45,663 E

Sheet 11 of 56

||
80

M|0a^>e*

H—º-i+!

U.S. Patent

Sep. 1, 2015

Sheet 12 of 56

!
O

!80| 10

10l'IS,VI?U

Q><C)

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 13 of 56

US RE45,663 E

ESPAY ENL ON OUTPU SECTION
SEEC DGA

BROADCASING

ACCESS PROGRAM INFORMAON DISREBUTION
CENTER THROUGH COMUNICATION SYSTEM S23

PROGRAM. S.

OOO (SPORTS
2. XXX (DRAKA)
(USC)

ACOURE INFORMAON OF PROGRA
AVAILABLE A CURRENT OCATION AND
STORE IN STORAGE SECTION

S24

DISPLAY PROGRAM IS AWAABLE A
CURRENT OCATION ON OPUTSECTION
ACURE USERS REQUES
FRO PUE SECTION

S26

Wr

CHANNE,
SECTIONBYINFORMATION
ONACGURE
PROGRAY
REQUESTED
USER FROM NS2T
SORASE
GE SE
SECTION
RANS

FREGENCY INFORATION
NER
w

TRANSE RANSESSION RODE INFORSAON
TO OFC, DESODUATION SECCN

U.S. Patent

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 15 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 16 of 56

ISI
AL
NOIVIS
?

US RE45,663 E

U.S. Patent

Sep. 1, 2015

-------

Sheet 17 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

US RE45,663 E

Sheet 18 of 56

--

TRANSMIf

a

Tszt

a

is, 5 23gjARD
- POWER
INTERya? aa
|
GUARD NTERVAL --ra

as

MCD UAEON
SYSTEy.
RANSNT
POWER
GARD NERVAL

t

5.

PARTIAL
RANSMISSION
DENFER

i

FREQUENCY
FIELD

>

-

W

w

s

INTENSTY

ROACCASING
STATION ID

s

H/

:

:

ls,

s

i

.

.

s

Aw

FREQUENCY

3

NARROW BAND
BROADCASTING
CHN RANS
MISSION
FREE
CHANNEL

s

s

STATION D
NFORMATION

CH IN PARTIAL
AND DATA
NARROW BANC
BROACCASNG

MISSION

BRCA CASTING
AND DATA

-

BROADCASTING
BROADCASTING

HN PARTA

s

*

FIELD
NTENSTY

z
3

(NFORMATION |

23 PARTIAL
a lit: TRANSMISSION P
a 3 T DENTIFIER

i

S

le

t 2

2S S..

s. 2 isa
2. . leg

f: 2 2S rR

5t.

-

t

----.

S.

FREE CHANNEL
POWER3NTROL
INFORMATION
- 2
BASE STATION
2
CONTROL
st
a
&
BASE

STATION
D

-

COMNICATION
MODE

5.

U.S. Patent

Sep. 1, 2015

t
s
u

-~

•

Cod

N

Sheet 19 of 56

+
t

US RE45,663 E

•

U.S. Patent

Sep. 1, 2015

Sheet 20 of 56

(I I I I,

~- ·

US RE45,663 E

U.S. Patent

T9F(0)7

Sep. 1, 2015

Sheet 21 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

US RE45,663 E

Sheet 22 of 56

i

RDLATEST | | | . . . . .
i

i

|

| | | . .

|-

FREQUENCY is
INFORMATION
is

si
3C - :?

z.

SRDCH-D

-

gr-

FREQUENCY

INFORMATION |
2ND CH-D

is

FREQUENCY

a

sts :

t

|

| aws-

s

a
w

INFORMATION

2.

ar
is

1ST CH-ID is s

at

r-rry Mer

were

QYERA

2.

OPERATING

rpm.

SEGENy

e

-

|

-

CN
CN

L

-

al

3

2Sz

2.

as

we

u

R

N

---

2>

a

3

a $2
as 2.
a.

3.
2.
s

ca

whowa

-

V

r

INTERLEAVE
is
LENGT

ac

T

|

CODING
RATE

MODULATION £ 3
SYSTEM | 3 | S

e
S

2ND PATTERN
NUMBER
OPERATING

FREQUENCY
vac

sy

PARTIA
BROADCASTING
DENFER

GUARD-RATIO

FFT SIZE

a

s
--

Eri ST PATERN NMBER
OVERAL PAERN
NMBER EXAAPLE

c
ac
r-,
a Casti
-

- -

a 2-C.

U.S. Patent

Sep. 1, 2015

irr
3E

: ;

Sheet 23 of 56

US RE45,663 E

ARS. PCWER
CN:

SE SANE CE
Affi :
a
ACORE
8ASS
ROM CWNELNK SiGNAL CR S3E N MEMORY

ACR. RANSSSION NCAATION OR S ANSESSOR: NORAC, CR STRE
ACURE FRACN
537 CHANNEN RANSMISSION OF ST

TRANSSESSION INFORMATION FFT SIZE GUARD INTERYAFE INTENSY OF EACH CHANNE)
CES CNR SGNAL CONAN
2) RANSSSICN NFORMAON CRAN EN FE
NDICAGS PRESENCE

ACORE 2AD RANSMISSION FRAON FROM ONNX SGNAL CR

SORE ACCARE INFORMATION IN MEMORY DEMODULATION NCRMATION,
NUMBER OF SIGNALS, CODNG RATE TIME INTERLEAVE ENGH

RECEPK,

FG, 23

U.S. Patent

Sep. 1, 2015

Sheet 24 of 56

US RE45,663 E

CRRENT TIME TRANS.

RESPONDING BASESTATION)
DN TRANSAISSION
NFORMATCN DATABASE
CHANNEL SELECON INSTRECTON

FROy SER CR CPU
YES

AQUIRE TRANSMISSION NFORMATION

FROM TRANSMISSION INFORMATION B
CORRESPONDING TO BASE STATION ID

NO / RECEPTION INSTRUCTION
OF SPECIFIC CHANNEL
yes -

M
5i

IS THERE
2NDTRANSAISSION
NFORMATION
As

W

SNG PARAMETERSN ST
TRANSMISSION INFORMATION

NOA OTPUT:DISPLAY CONTINUES FOR
CERTAIN TIME OR NORE
YES

65 y

-

i UPDATE FREQUENCY INFORMATION OF FREQUENCY CONTROLTABLE WITH FRE.
QUENCY OF CORRESPONDING CH-ED STF2NDTRANSMISSION INFORMATION

k

U.S. Patent

Sep. 1, 2015

Sheet 26 of 56

US RE45,663 E

EL NTSNSiTY CONTROL2RCGRAM

1. CALCULATE DISTANCE BETWEEN EACH BROADCASTING STATION
i TRANSAISSION ANTENNA AND POSITION CF BASE STATION BEFORE
MOVEMENT AND CALCULATE DISTANCE BETWEEN B&OADCASTING STATION
TRANSMSSION AN ENNA AND POSITION OF BASE STATION AFTERMOWSMENT
2. CATEGORIZESTATIONS BASED ON FIELD NENST )ATA ENTO FIELD
NTENSTY INCREASNG BROADCASTING STATION GROUP OF STATIONS

COMING CLOSER OR Wii STATESTICALLY INCREASING FIELD INTENSITY
AND FELD INTENSETY DECREASING BROACASTING STATION GROUP OF STA
TONS AOWING AWAY OR WITH STATISTICALLY DECREASENG FIELD INTENSITY
652c

FIELD INTENSITY OFCURRENT BROADCASTING STATION
IN RECEPTION FALLS BELOWA CERTAN VALUE

YES

51

wrvi

CURRENT BROADCASTING STATION BELONGS TO FIELD
INTENSTY DECREASING BROADCASTING STATION GROUP
y YES

NEW BROADCASTING STATION WITH SAME SERVICE DAS SERVICE
D OF CURRENT BROADCASTING STATION IN RECEPTION EXISTS
YES

DOES FELD INTENSITY OF NEW BROADCASTING STATION WITH

SAME SERVICE ID EXCEED (ANOTHER) CERTAIN, VALUE?
65

NO
DOES NEW BROADCASTENG STATION HAWESTRONGER FIELD
NTENSiTY THAN CURRENT BROADCASTING STATION AND BELONG
TO FIELD INTENSITY INCREASING BROADCASTING STATION GROUP

652. SWCHOWERTONEW BROADCASTING
STATION WITH STRONGES FELD
INTENSITY AND WITH SAME SERVICE

FG. 25-1

(C)

U.S. Patent

Sep. 1, 2015

US RE45,663 E

Sheet 27 Of 56

:

Y

y
wer

DISPLAY WHETHER OR NOT
TO CHANGE CHANNEL
S:
O 2.

652

y

sy USER ISSUES OK INSTRUCTION OR
\ MAKES "OK" DEFAUL SETTING

:NU

-- " "re

652k

YES

y
SELECT NEW BROADCASTING STATION
FELD INTENSITY EXCEEDS
CERTAIN WALLE

FIELD INTENSTY DECREASING
BROADCASTING STATION GROUP

NFORyATION CONTROL DB AMONG
NEW BROADCASTING STATIONS

YES

U.S. Patent

Sep. 1, 2015

Sheet 28 of 56

C&RNT CHANNE-NEW

(C)

CHANNE CHANGEROTN

US RE45,663 E

SEANESS CH

-

SWITCHNG METHOD 2

y SSGN INFORAAON OF NEW

SACN

SROACCASTNG RECEPTION SIGNAL OF
CRRENT CH CONTAINSTRANSMISSION
NFORMATION FOR BASE STATION ID OF

NSW CE, STAND2NDTRANSMISSION N.
FORMATION AND SERVICED INFORMATION

ACQUERENEW CHTRANSMISSION INFORMATION

ACQUIRE

OF BROADCASTING RECEPTION SIGNAL OF
CURRENT CH AND STAND 2NDTRANSMISSION

TRANSA ISSION
NO
INFORMATION USING

INFORMATION, OR STOREACQUIRED

CELLLAR
LINE

TRANSA ISSION INFORyATION IN TRANSAISSION
INFORMATION DR

y

YES

SEND TO INFORMATON SOURCE
ADDRESS OR RLOWER UPLINK
6 5

SEN) BASE STATION DAND
DESRED CH
653

y

y RECEIVES AND 2NDTRANSMISSION
NFORMATION OF SPECIFIC CH

(CHANNE-SWITCHING TIMENG) SWITCH CHANNEL FROM CRRENT
CHTC NEW CH DURING GUARD INTERVAL PEREOD

653g
CH
SWITCHING

OUTPUT:DISPLAYNEW CH DATA
653

NO 7 ot;TPUT NEW C FORCERTAIN
TME ORMORE
YES

M.

INCREASE
DATAOPERATING FREQUENCY NFORMATION OF STAND IND Sip
TRANSMISSION INFORMATION CORRESPONDING TO NEW CH AND CH-LD
AND UPDATEOPERATING FREQUENCY CONTROLTABLE 609

U.S. Patent

Sep. 1, 2015

Sheet 29 of 56

US RE45,663 E

AA; NFORS
;
;
;
A. INA SERVE
:
HE i SAS& STACN
BRACCASNG
H; NAEER

BASE SACN SEADS CH NESSR EROADCASENG STATON REGION :) CR
SROACAS ENG SAO SPECIC I)

RECEIVE CH NUMBER FREQUENCY BAND AND
EROADCASENG SATION REGIC I) CR /
SEAON SPECIFICD

654. b

Wil :W
jaVV
SPECIFIC
() BROADCAS
SAON

&
654d

H in RECEPTION INSTRUCTCN

654d

SEARC FOR BROADCASIG

STATION Y CORRESPOND:NG
FRSQUENCY FROM BASE STATION ID

ARRIES

CHECK RANSSSCN INFORMAON CE
O SEE F TRANSASSION INFORACN
YT BROAOCASTING SAON SPECIF
XSS

654

i YES

FG. 27

U.S. Patent

Sep. 1, 2015

Sheet 30 of 56

-Étion POSSIBLE

US RE45,663 E

NO

SLNG CH(a) S, TRANSMISSION
NFORMATION'.

DEyODLATION

POSSIBLE SING 2ND RANSASSION
INFORMATION nTH PRIORITY
INFORMATION

DEMODLATE SLAYER TO OBTAN
RECEPTION FOR CERAIN
TIME OR yiORE?

TMCC, OBTAIN 2NDTRANSMISSION
INFORMATION AND DEMODULATE

RECEPTION FORCERTAIN

INCREASE FREQUENCY INFORMATION OF

TIME ORMORE

TH ST TRANSAISSION INFORMATION
OR yOVE UPTO LATEST RANK

FREQUENCY INFORMATION OF Nn
(LAST)TH2NDTRANSMISSION

655

\ INFORMATION FALS BELOW
CERTAIN WALUE

{n-1 TH FREQUENCY

NFORMATION<nTH FREQUENCY
INFORMATION

N

---

ADD TO LISTAS Nn(LASTTH2ND
TRANSMSSION INFORMATION

U.S. Patent

/

Sep. 1, 2015

Sheet 31 of 56

DEMODATION POSSIBLE SING
DEM

US RE45,663 E

556a

NO

\ BTH PRORTY INFORMATION OF ST
TRANSWESSION INFORMATION

NO-1RECEPTION FORCERTAN
TyE OR yORE

y

|

656C

Y

ANDDEMODUATE\No
K(CHANGE
ST TRANSMISSION
INFORMATION PARAMETER

NCREASEREQUENCY

NFORMATION OF TH ST
TRANSNISSION INFORMATION
ORMOVE UPTO LATEST RANK

YES 656
RECEPTION FORCERTAIN
TIME OR MORE

6.56
FREQUENCY INFORMATION
(n-1)TH

FREQUENCY INFORMATION
knTH FREQUENCY

OF Nn(LAST) TH ST

TRANSMISSION INFORMATION
FALLS BELOW CERTAIN VALUE

NFORMATION
YES

ADD TO LISTAS (nAST): )TH ST
TRANSMISSION INFORMATION

s
.

switch BETwsENTHAND 636e
(r-1)TH PRIORITY ORDERS

-

FIG 28-2

r

U.S. Patent

Sep. 1, 2015

Sheet 32 of 56

US RE45,663 E

CECACN S
s
Ari

REEYE CE

;

, .

i

A(i.

SAICN C AND/OR TRANSASSICN NFORMAICN OF
ERGADCASEG SACN

SV

:

PSS
PSS

r

RANSISSION NFCRACK ROM BASE SACN

NO

657d

EATONERALABASEANSN
CR

INFORACK CORRESPONDING O SASE SAICN
LCA CECCLACN NORAC
EMCOAE STAYER BASE)
CN S RNSSSION INFORAIO

STERE
2ND TRANSAISSION

w

INFORMATICN

ERACT CEDACN
INFORMAC, FRC, S AYER

EiOCUATE END AYER WH
2ND RANSISSION INFORMACN 657g
CR EODLATION INFORMATION
y
657h
?
DEODULATION CK

NO

YES
ASSCCAE BROADCASNG STATION ID TH BASE
657
STATION ID AND REGISTER IN TRANSMISSION
NFORMACN CONTROL DAABASE
w

SRANSMISSION PATERN
SPECIFC PAERA
COPRESS AND REGISTER AS
PAERN NUMBER in

U.S. Patent

Sep. 1, 2015

Sheet 34 of 56

US RE45,663 E

FIG. 3 la so
MENUSCREEN -

50

592a

COUPONNjyBER
REGISTRATION i

592

Airine ticket List

From NAS To NYC

593

3. AM 62 3

3. HM95

ticketts

PLACE:52. EST, Broadway
9:00

"Dogs' 35 9:30

U.S. Patent

Sep. 1, 2015

Sheet 35 of 56

US RE45,663 E

ogo)

+- -

U.S. Patent

Sep. 1, 2015

Sheet 36 of 56

…s:a)e
eII,ezi?-

'(eQ)|9-

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 37 of 56

ECAC
SECECA
7)

US RE45,663 E

trial

i

GHSECON
E. NG

PHOTO

ACCEPENCEV.
2W.V.
SECC

BARCODE

PHOOEECRC
CONVERSION
ANAOG SIGNA

BNARZAON

DGA SIGNAL

NUMERICAL ATA

CODE ANALYSIS
O, 2, . . . . . .

FG. 34

U.S. Patent

Sep. 1, 2015

1.
€
£

Sheet 38 of 56

s

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 39 Of 56

US RE45,663 E

DISPLAY nTH BARCODE -961d
68 e

DETECT LIGHT: Y NO
YES

661 f

-o-Y

OWER CERTAIN AMOUNT is
OF LIGHT ENTERED FOR CERTAIN
TIME t OR MORE
OVER CERTAIN AMOUN 2 OF LIGHT FOR
CERTAIN TIME 2 (t; > 2) OR MORE DEECTED
CERTAN NUMBER OF MES n; OR MORE

66 1j

frc
YES
CERTAIN TIME ( > ) OR

MORE EAPSED

66 h

U.S. Patent

Sep. 1, 2015

Sheet 40 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 41 of 56

R

US RE45,663 E

CE ATRACTIONS

RECEIVE AND DISPLAY PERFORMANCE LST 32Tb
827 d
-1

827g
S PREVIOUSLY ISSUED RESERYAON TICKET
COMPEC

SSE RESERVAION TICKE OR SAR AD
827

w
YES
READ C

READ ANTICATION NUSER USENG EARCODE REAGER
SOF

; VLV
Y

827
ka-

sESNED| AEKISSION MODE
OPER NRANCE GA:
AW
EKi
O SER
in

r

fra-

s
M

riff.

A

ar

r

:

RSERYAOK TICKE, SSANCE OC :
i ;

U.S. Patent

Sep. 1, 2015

US RE45,663 E

Sheet 42 of 56

FIG.
39(b)
BC MODE

FIG.
39(a)
MENU SCREEN

Ol)

590
S

4.

50

Be MODE F SGNEXT
CEUAR NUMBER

|UI

BC MODE

4

SERVICE COMPANY ID, PRODUCT NAME

III"

H MERUF)
S.2

III

12 185C

Until
8

O
(2.a)

O
(a)

593

( ) (2) 31
( 4 )

( 5 )

1

1

7

\

8N

( 5 )

9 )

C) Co.) G)
OD

7 KODE

:

U.S. Patent

Sep. 1, 2015

Sheet 43 of 56

US RE45,663 E

CAA BROADCASTAEG CD
SERVICE CONE

YEHER CORECASTING
2STOCK (UCATION

STME ASE

te

W

ATA BROADCASTING CD
2. STCCK OUOIATION JUNE
YOUR CONRACT NOT FOUND
DISCOUN; COSPON WELL BE
ISSUED FOR ONY SERS WHO
APPED IN APR.
DC YC GT COUPON
S

AG

D&A RRCADCASTING CDE
2. SCCK OCTATION JUNE
RECEPON FE
O YOU PAYCONVENIENCESTORE

EASE FEE ESS OG
SCOND FE S S CC

}ISPLAY REGISRATION CORC.
NUMBER AND SCRE COPO
REGSRAC NME AND

iS NFRACK HAS BEEN
REGISTERE IN SC MODE.
REGISRON MEEE S

DESCOUN SU

NOS - i.

FG 4O

U.S. Patent

Sep. 1, 2015

f

Sheet 44 of 56

US RE45,663 E

f

666a
-

THERE ARE CASES
REGISTERED IN BC MODE
MOVIE "SPOT" DISCOUNT COUPON
2. AMUSEMENT PARK"CB" DISCOUNT

COUPON

3. DATA BROADCASTING ABC STOCK

DATA BROADCASTING CDE JUNE
CONTRACTRATE PAYMENTSCREEN

POS READING MODE

READ WITHPOS READER AND PAY
1. POS READCODE: 2436
2. TERMINAL ID: 1234567890

3. DATA BROADCASTING STATION ID:

2B&CDE
.
.
sre 4. E.SNIE
T.
iB6
(STOCK
OTA
2. 5. SERVICE PERIOD: FROMJUN. 12000

2S

DATA BROADCASTING CDE JUNE
CONTRACTRATE PAYMENT SCREEN
POS READING MODE

READ WITH POS READER AND

ESFEFRAND PAY

2. TERMINALID: 1234567890
3. DATA BROADCASTING STATION ID
2B6AO (ABC)

4. SERVICE CONTENT: B6 (STOCK
QUOTATION)

5. SERVICE PERIOD: FROMJUN. 200

TO JUN.30, 2000

2000

TOJUN.30.2000
6. COUPON REGISTRATION NUMBER:

FREGISTRATION NUMBER:
6 9.ERGISTRATION
ER

7. DISCOUNTED FEE: $3.00

7. DISCOUNTED FEE: S300

24.6378982

III
DATA BROADCASTING CDE JUNE

CONTRACTRATE PAYMENT SCREEN
POS READING MODE
READ WITH POS READER AND PAY

POS READ CODE: 2436
2. TERMINAL ID: 1234567890
3. DATA BROADCASTING STATION ID:

2B6AO (ABC) .
QUOTATION)

4. SERVICE CONTENT: B6 (STOCK

5. SERVICE PERIOD: FROMJUN. 2000
TO JUN.302COO

FIG 41

6. COUPON
24.637S982REGISTRATION NUMBER:
1. SCOUNTED FEE: S300

U
FIG. 41-1

U.S. Patent

Sep. 1, 2015

Sheet 45 of 56

:

665b

READ AND DISPLAY BC MODE REGISTRATION
CONTROLNMBER IST

BC yODES

(READING MODEON

665g
DISPLAY

H BARCODE

OPTICAL DETECTION SECTION
725 DETECTS READING LIGHT
BC MODESWON BARCODE
UPDAE INSTRUCTION

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 46 of 56

US RE45,663 E

()(19

137#7°{DIH

STSC

U.S. Patent

Sep. 1, 2015

Sheet 47 of 56

US RE45,663 E

E OFC ERTAINME

668
--

CERTIAN TIME X
y

Y

THORLESS
N

Y
6658

668p
y
re

COMPLETION INSTRUCTION)668

V

END OF BC OSPLAY

FIG. 42b

A.

NON-DISPLAY
w

U.S. Patent

|

##|-#Ë
--|

US RE45,663 E

U.S. Patent

Sep. 1, 2015

US RE45,663 E

Sheet 50 of 56

!?,(q)

? &=ae

*38}|{sí '-0|(O)G,

U.S. Patent

Sep. 1, 2015

Sheet 51 of 56

US RE45,663 E

U.S. Patent

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 53 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 54 of 56

US RE45,663 E

U.S. Patent

Sep. 1, 2015

Sheet 55 of 56

US RE45,663 E

SAR BARCODE DISPLAY
RECEIVE O NFORMATION OF
TYPE OF COUPON

Y

SEARCH FOR COUPON CORRESPONDING
TOD INFORMATION OF TYPE OF
RECEIVED COUPON
YES
DISPLAY COUPON TH
0 - DIENSIONA BARCODE

3ad

U.S. Patent

Sep. 1, 2015

Sheet 56 of 56

US RE45,663 E

US RE45,663 E
1.

2

FIG. 481 is a schematic view showing a configuration of

OFDM SIGNAL TRANSMISSION SYSTEM,

an OFDM signal. Hereinafter, a period necessary to transmit
information will be referred to as an “effective symbol period
and the effective symbol period plus a guard period’ as a
whole will be referred to as a “symbol period. As shown in
the hatching in the figure, the guard period of the OFDM
signal is a cyclic copy of the last part (copy part) of the
effective symbol period.

PORTABLE TERMINAL AND E-COMMERCE
SYSTEM

Matter enclosed in heavy brackets

appears in the

original patent but forms no part of this reissue specifica
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi
cates that the claim was canceled, disclaimed, or held

Then, FIG. 49 2 will explain how the guard period
10

invalid by a prior post-patent action or proceeding.

increases the resistance to multi-path interference. A desired
signal or a delay signal in the figure denotes an OFDN signal
that has arrived with a time difference of T and G1 and G2

CROSS-REFERENCE TO RELATED
APPLICATION
15

The present application is a divisional application of pend
ing U.S. patent application Ser. No. 10/002,621, filed on Dec.
5, 2001, which claims priority based upon Japanese Patent
Application Nos. 2000-371539 filed on Dec. 6, 2000, 2000
37.1570 filed on Dec. 6, 2000; and 2000-403517 filed on Dec.

28, 2000, the contents of which are expressly incorporated by
reference herein in their entirety.
NOTICE: More than one reissue application has been filed
of U.S. Pat. No. 7,809,407. In particular, the present applica
tion is a continuation reissue application of reissue applica
tion Ser: No. 13/645, 012, filed on Oct. 4, 2012 (now allowed),
which is a reissue application of U.S. Pat. No. 7,809,407,

25

which issued on Oct. 5, 2010. Further, additional continua

tion reissue application Ser: Nos. 13/737,531 13/737,512
(now abandoned), and 13/737,485 were filed on Jan. 9, 2013.
Furthermore, additional reissue application Ser: Nos.

30

3(b) shows a case where a small-scale SFN is constructed

35

1. Field of the Invention

the time difference until a broadcast signal arrives from the
respective relay stations at reception point 3A is also greater.
Therefore, constructing the large-scale SFN shown in FIG.

503(a) requires a longer guard period than constructing the
small-scale SFN shown in FIG. 503(b).

BACKGROUND OF THE INVENTION

The present invention relates to an OFDM signal transmis
sion system used for digital terrestrial broadcasting and elec
tronic commerce using communications.
2. Description of the Related Art
Regardless of the type of a transmission path Such as sat
ellite, cable and terrestrial, broadcasting is being digitalized
more and more on a worldwide scale in recent years. Of these
digital broadcasting systems, the European and Japanese
digital broadcasting systems use an Orthogonal Frequency
Division Multiplex (hereinafter referred to as “OFDM)
transmission system.
The OFDM transmission system modulates multiple car
riers orthogonal to one another with information to be trans
mitted for every symbol period, multiplexes those modulated
signals and transmits the multiplexed signal. When the num
ber of carriers used increases, the symbol period of each
modulated signal becomes extremely long, and therefore the
OFDM transmission system is characterized in that it is less
susceptible to multi-path interference.
Furthermore, the OFDM transmission system provides a
redundant period called a “guard period for every symbol
period, thereby prevents interference between symbols and
further enhances resistance to multi-path interference. Such a
redundant period can be provided because the symbol period
of an OFDM signal is extremely long and a reduction of the
transmission capacity due to the addition of the redundant
period can be confined within an allowable range.

FIG. 503(a) shows a case where a large-scale SFN is
constructed using a high power relay station and FIG. 50

using a small power relay station. When FIG. 503(a) is
compared with FIG. 503(b), the distance between relay
station 1A and relay station 2A is larger in FIG. 503(a) and

13/780,563, 13/780,633, 13/780,609, 13/780,595, and

13/780,575 were filed on Feb. 23, 2013. Further, an addi
tional continuation reissue application Ser: No. 14/559,399
was filed on Dec. 3, 2014.

denote guard periods of the first and second symbols respec
tively and S0, S1 and S2 denote effective symbol periods of
the 0th, first and second symbol respectively. Here, the
desired signal and the delay signal receive different symbols
during period A and period B and receive the same signal
during period C. That is, as far as time difference t is shorter
than the guard period, interference between symbols by the
delay signal remains within the guard period and never
adversely affects the effective symbol period of the desired
signal.
Using the OFDM transmission system as the transmission
system for digital terrestrial broadcasting makes it possible to
implement an SFN (Single Frequency Network) that con
structs a relay network using a single frequency by capitaliz
ing on this feature of high resistance to multi-path interfer
ence and use frequency resources effectively.

40

45

However, taking a longer guard period requires an
increased redundant time accordingly, and for all the
increased symbol period based on the OFDM transmission
system, reducing the transmission capacity poses a problem
when high definition television (hereinafter referred to as
“HDTV) video signals with a high volume of information
are broadcast.

50

55
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Therefore, when minimizing the reduction of transmission
capacity due to a guard period to construct a large-scale SFN.
it is advantageous to take a longer symbol period.
On the other hand, the digital terrestrial broadcasting sys
tem in Japan adopts Differential Quaternary Phase Shift Key
ing (hereinafter referred to as “DQPSK) or time interleave
that scatters data of symbols adjacent in terms of time as the
modulation system of each carrier, and thereby allows stable
reception even in a mobile unit reception environment where
the transmission path characteristic changes with time.
In this case, a shorter symbol period is less Susceptible to
time variations and allows stable reception performance even
during a high-speed movement.
Thus, an optimal symbol period length varies depending on
the service contents when HDTV Video images are broadcast
using a large-scale SFN or when services are broadcast to a
mobile unit traveling at high speed, etc.

In order to respond to such a demand, as shown in FIG.51

65

4, the digital terrestrial broadcasting system in Japan provides
three types of mode with different effective symbol period
lengths and four types of guard period ratio (ratio of guard

US RE45,663 E
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period length to effective symbol period length) for the
respective modes. Hereafter, this combination of a total of 12
types will be referred to as “transmission mode”. Of these
types, for example, both the guard period ratio 1/8 and the
guard period ratio 1/4 in mode 3 have the same guard period
length of 126 usec.
Once the locations of relay stations of a broadcaster are
determined, it is possible to estimate a maximum value of
differences in time required for a broadcast signal to arrive
from each relay station at a reception point within the service
area and a necessary guard period length is determined from

4
age from his/her own terminal over the Internet, selects a
product to be purchased and at the same time enters user
information that identifies the user.

10

the numerical value. This numerical value varies from one

relay network to another, and therefore the guard period
length and the accompanying effective symbol period length
may vary depending on the region or broadcaster etc.
Furthermore, when the guard period length determined by
a relay station is, for example, aforementioned 126 usec, the
broadcaster can select whether the guard period ratio in mode
3 should be set to 1/8 or the guard period ratio in mode 2
should be set to 1/4. At this time, it is also possible to switch
between these two transmission modes depending on the
service content of a program, for example, using the guard
period ratio 1/8 in mode 3 to increase the transmission capac
ity for a program broadcasting HDTV images and the guard
period ratio 1/4 in mode 2 to provide services to high-speed
mobile units stably for a program broadcasting services for

and then the transmission mode is decided from the received
15

signal, and therefore the time after the user selects desired
information until the user receives the information includes a

time for the above-described decision. which prevents quick
response to the user's demand.
Furthermore, when a broadcaster switches between trans

25

mobile units.

Furthermore, after a broadcasting service is started, when
the distance between relay stations decreases due to additions
of relay stations and the aforementioned time difference
decreases, the necessary guard period length also decreases.
However, since the guard period is a redundant period which
would originally be unnecessary for transmission of informa
tion, the guard period length is naturally changed to a mini
mum necessary length from the standpoint of effective use of
frequency resources.
As shown above, the transmission mode expressed by a
combination of the effective symbol period length and guard
period ratio may vary depending on the region or broadcaster
and a certain broadcaster may also change with time.
On the other hand, demodulation processing for an OFDM
signal on the receiving side extracts only the period necessary
for demodulation from a received signal, applies Fast Fourier
Transform (hereinafter referred to as “FFT) to the signal,
thereby separates the carriers sent after being multiplexed and
then applies detection processing according to each carrier
modulation system. In the process of that processing, the
transmission mode such as an effective symbol period length
and guard period ratio constitutes indispensable information.
Thus, when the transmission mode of a received signal is
unknown, the method for automatically acquiring the afore

Then, the user enters a credit number and an ID during a
settlement period and specifies a settlement method such as
payment on delivery. A homepage operating organization
(center) authorizes the placement of an order for the product
upon completion of Such entries and a Supplier that has
received the order delivers the product to the user and receives
payment according to the specified settlement method.
However, according to the transmission system using the
aforementioned OFDM system, an OFDM signal is received

mission modes according to the service content of a program
as described above, demodulation processing is temporarily
broken up immediately after the switchover and it is not until
transmission mode decision processing is recovered from that
state and the decision result is obtained that it is possible to
output information after the switchover of the transmission
mode, and therefore a Supply of information to the user is
Suspended for a long time.
Furthermore, the aforementioned electronic commerce

30
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using a communication network involves problems concern
ing security and complexity of settlement. With regard to the
security with the use of a credit card, there is concern about
falsification, etc. With regard to settlement, settlement with a
simpler procedure is accompanied by lower reliability of
security. On the other hand, attempting to achieve both the
security and ease of settlement results in an increase in the
scale of system configuration.
SUMMARY OF THE INVENTION

40

It is an object of the present invention to provide an elec
tronic commerce system with a simple configuration capable
of achieving both reliability of security and ease of settle
ment.

45

This object is attained by providing a portable terminal
with a reception section for receiving product information
and service information and a barcode formation section for

50

mentioned transmission mode information from the received

signal itself through signal processing is disclosed in Patent

forming a barcode based on the received information, dis
playing the barcode formed by the barcode formation section
on a display section, reading this barcode using a barcode
reader provided for a terminal at a shop, etc. and thereby
conducting electronic commerce.
BRIEF DESCRIPTION OF THE DRAWINGS

Gazette No. 2863747 or Patent Gazette No. 2879034, etc.

The prior arts disclosed in these literatures take advantage
of the fact that a guard period of an OFDM signal is a cyclic
copy of a signal at the tail of an effective symbol period,
calculate a correlation between the received signal and a
signal obtained by delaying the received signal by an esti
mated effective symbol period length, analyze the waveform
of this correlation signal, and thereby decide the effective
symbol period length and guard period length.
Conventionally, people have been conducting various
kinds of electronic commerce, for example, purchasing prod
ucts using a communication network Such as the Internet. In
Such electronic commerce, products to be traded are posted
on a homepage, for example. The user accesses this homep

55
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The above and other objects and features of the invention
will appear more fully hereinafter from a consideration of the
following description taken in connection with the accompa
nying drawing wherein one example is illustrated by way of
example, in which,
FIG. 1 is a schematic diagram showing a conventional
configuration of an OFDM signal;
FIG. 2 is a schematic diagram illustrating an effect of a
guard period;
FIG.3(a) is a schematic diagram showing a configuration
of a large-scale SFN:
FIG.3(b) is a schematic diagram showing a configuration
of a small-scale SFN:

US RE45,663 E
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FIG.30 illustrates a procedure for authenticating a cellular
phone, virtual shop and real shop according to a sixth embodi
ment of the present invention;
FIG. 31(a) illustrates a menu screen of a cellular phone
according to the sixth embodiment of the present invention;
FIG. 31(b) illustrates a screen in barcode mode:
FIG. 31(c) illustrates an airplane ticket selection screen;
FIG. 31(d) illustrates a musical entertainment selection

5
FIG. 4 illustrates a ratio of a guard period length to an
effective symbol period length in each mode according to a
digital terrestrial broadcasting system;
FIG. 5 is a block diagram showing a configuration of a
digital terrestrial broadcasting reception apparatus according
to a first embodiment of the present invention;
FIG. 6 is a block diagram showing an internal configura
tion example of the OFDM demodulation section in FIG. 5:
FIG. 7 illustrates a content of TMCC information;

FIG. 8(a) is a flow chart showing a preset mode of the CPU

Screen;
10

in FIG. 5;

section;

FIG. 8(b) is a flowchart showing an audiovisual mode of
the CPU in FIG. 5;

FIG. 9 illustrates a content of the storage section in FIG. 5;
FIG. 10 is a block diagram showing a configuration of an
OFDM signal transmission system according to a second
embodiment of the present invention;
FIG. 11 is a block diagram showing a configuration of an
OFDM signal transmission system according to a third
embodiment of the present invention;
FIG. 12 is a block diagram showing a configuration of an
OFDM signal transmission system according to a fourth
embodiment of the present invention;
FIG. 13 is a flow chart showing an operation of the CPU in

15

tion;

FIG. 16 illustrates a relationship between movements of a
T mode cellular phone and a plurality of service areas;
FIG. 17 is a block diagram showing a configuration of a
cellular base station according to the fifth embodiment;
FIG. 18(a) illustrates reception data in standby mode:
FIG. 18(b) illustrates reception data in communication

FIG.33(a) illustrates an A-A sectional view of the display
element in FIG. 32:

FIG.33(b) illustrates an B-B' sectional view of the display
element in FIG. 32:
FIG. 34 illustrates a barcode reader;

25

30

35

mode;
FIG. 19 illustrates transmission information and a content

of transmission information;

40

FIG.20(a) illustrates bands of a normal broadcasting sta
tion;

FIG.20(b) illustrates bands of a broadcasting station that
carries out partial broadcasting:
FIG. 200c) illustrates a band diagram of a dedicated data
broadcasting station;
FIG. 21 is a block diagram showing a configuration of a T
mode cellular phone;
FIG.22 illustrates a transmission information pattern table,
frequency control and time control tables;
FIG. 23 is a flow chart of a procedure for acquiring trans

45

50

55

FIG. 45(c) illustrates a quantity of reflected light;
FIG. 46(a) illustrates a data structure of electronic money;
FIG. 46(b) illustrates a data structure of encrypted elec
tronic money;
FIG. 47 is a block diagram showing a configuration of a
cellular phone when a barcode is automatically displayed
through a local communication;
FIG. 48(a) is a flow chart showing a processing procedure
of a cellular phone that selectively establishes a communica
tion session through a local radio communication with a
barcode:

60

FIG. 48(b) is a flow chart showing a processing procedure
of a POS terminal that selectively establishes a communica
tion session through a local radio communication with a
barcode:

FIG. 49(a) is a flow chart showing a processing procedure
of a cellular phone that establishes a communication session
through a local radio communication by displaying a random

mation;

FIG. 28 is a flow chart of a procedure for acquiring trans

mission information and first and second transmission infor

FIG. 29 is a flow chart of a procedure for converting trans
mission information to pattern information;

FIG. 44 is a timing chart of a barcode screen display;
FIG. 45(a) is a timing chart of a barcode screen display;
FIG. 45(b) illustrates a detection signal by a barcode
reader,

mission information and first and second transmission infor

mation;

FIG. 35 is a block diagram showing a configuration of an
optical detection section and display section;
FIG. 36 is a flow chart showing a display procedure of the
display section;
FIG. 37 illustrates configurations of a server, client and
actual shop;
FIG. 38 is a flow chart showing an admission processing
procedure;
FIG. 39(a) illustrates a menu screen of a cellular phone;
FIG. 39(b) illustrates a screen in barcode mode:
FIG. 40 is a flow chart of a screen display of a cellular
phone;
FIG. 41 is a flow chart of a screen display of a cellular
phone;
FIG.42(a) is a top view of a portable device;
FIG.42(b) illustrates a barcode display;
FIG. 43(a) is a timing chart of a barcode screen display
when each barcode is displayed at predetermined intervals:
FIG. 43(b) is a timing chart of a barcode screen display
when a barcode is displayed at intervals only at the start of
data;

mission information, first and second transmission informa
tion;

FIG. 24 is a flowchart of a procedure for converting trans
mission information to pattern information;
FIG. 25 is a flow chart of a procedure for acquiring trans
mission information of a field intensity control system;
FIG. 26 is a flow chart of a procedure for acquiring trans
mission information of a frequency control system;
FIG. 27 is a flow chart of a procedure for acquiring trans

FIG. 32(b) illustrates pixels of the main display section;
FIG. 32(c) illustrates pixels of a sub-display section;
FIG. 32(d) illustrates a display pitch of a sub-display sec
tion;

FIG. 12;

FIG. 14 illustrates a content of program information;
FIG. 15 is an overall view of a T mode cellular phone
system according to a fifth embodiment of the present inven

FIG. 31(e) illustrates an attraction selection screen;
FIG. 32(a) illustrates a display pitch of a main display

65

number as a session ID with a barcode:

FIG. 49(b) is a flow chart showing a processing procedure

of a POS terminal that establishes a communication session

US RE45,663 E
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10A itself but also buttons provided for an external remote

7
through a local radio communication by displaying a random

controller, etc. or an interface between the remote controller

number as a session ID with a barcode:

and this apparatus.

FIG.50 is a flowchart showing a processing procedure of a
cellular phone that automatically displays a barcode through
a local communication; and

FIG. 26 is a block diagram showing an internal configu
5

15 and the output of tuner 102 is supplied to an input of

FIG. 51 illustrates a structure of coupon data when a bar
code is automatically displayed through a local communica
tion.
DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

10

With reference now to the attached drawings, embodi
ments of the present invention will be explained below.
Clocks and control signals, etc. necessary for operation of
each block in block diagrams except those necessary to
explain operations of the present invention will be omitted as
it would complicate drawings otherwise

FIG. 15 is a block diagram showing a configuration of
25

does not change in a short time such as a program unit though
the transmission mode may vary depending on the region or
30

In FIG. 15, antenna 101 supplies a digital broadcast

signal to an input of tuner 102. This tuner 102 selects a signal
of a channel of the user's choice from the digital broadcast
signal Supplied from antenna 101, converts the frequency of
the signal from a radio frequency band to a base frequency
band and supplies the output to an input of OFDM demodu
lation section 103. OFDM demodulation section 103 applies
processing such as demodulation and error correcting to the
digital broadcast signal of the base frequency band to repro
duce the transmission information string and Supplies the
output to an input of information source decoding section

35

45

output of FFT section 1033, applies detection/error correct
ing processing to the carrier to decode the demodulation
information and supplies the output to detection section 1034
and a second input of error correcting section 1035.
Control bus I/F section 1037 interprets control information
from CPU 107 transmitted through control bus 109 and Sup
plies transmission mode information on the guard period
length and effective symbol period length to guard period
elimination section 1032 and FFT section 1033.

50

A block such as detection section 1034 may also actually
use transmission mode information to generate a control sig

nal necessary for operation, but FIG. 26 omits such a case

55

transmits the content of the instruction to CPU 107. CPU 107

controls each block through control bus 109 based on instruc
tions, etc. of the user f-from the input section. CPU 107
further receives the data separated by information source
decoding section 104 or outputs a message, etc. to be pre
sented to the user to output section 105 through information
bus 110. Storage section 108 stores information required for
this digital broadcasting reception apparatus 10A to operate.
Here, input section 106 includes not only buttons, etc.
provided for this digital broadcasting reception apparatus

Detection section 1034 applies detection processing to
each carrier supplied from the first input based on the
demodulation information (each carrier modulation system)
Supplied from the second input and Supplies the output to a
first input of error correcting section 1035. Error correcting
section 1035 applies error correcting processing to the detec
tion result supplied from the first input based on the demodu
lation information (depth of time interleave and error correct
ing coding rate, etc.) Supplied from the second input and
Supplies the output to information source decoding section
104 as the output of OFDM demodulation section 103.
Demodulation information decoding section 1036 extracts
the carrier that transmits demodulation information from the

40

104.

Here, the transmission information string has a format
called “transport stream (hereinafter referred to as “TS) of
MPEG2 (Moving Picture Experts Group 2) in which video
information and speech information Subjected to high effi
ciency coding (compression) and data, etc. are multiplexed.
Information source decoding section 104 separates the
transmission information string into video information,
speech information and data, decodes the video information
and speech information Subjected to high efficiency coding,
then Supplies the decoded video information and speech
information to an input of output section 105 and supplies the
data to CPU (Central Processing Unit) 107 via information
bus 110. Output section 105 presents the decoded video,
speech or a message, etc. from CPU 107 to the user.
Input section 106 receives an instruction from the user and

FFT section 1033 applies FFT to the signal whose guard
period has been removed based on the information on the
effective symbol period length from control bus I/F section
1037 to separate the carriers sent after being multiplexed and
supplies the output to a first input of detection section 1034
and an input of demodulation information decoding section
1036.

environment such as household when the transmission mode

broadcaster, etc.

quadrature detector 1031 inside OFDM demodulation sec
tion 103, quadrature detector 1031 performs quadrature
detector on the digital broadcast signal of the base band to
transform into a complex number signal made up of an in
phase axis (hereinafter referred to as "I-axis) and a quadra
ture axis (hereinafter referred to as “Q-axis) signal and Sup
plies the output to guard period elimination section 1032.
Guard period elimination section 1032 removes the guard
period from the output of quadrature detector 1031 based on
the information on the guard period length from control bus
interface (I/F) section 1037 and supplies the output to an input
of Fast Fourier Transform (hereinafter referred to as “FFT)
Section 1033.

(1) First Embodiment
digital broadcasting reception apparatus 10A according to a
first embodiment of the present invention.
This embodiment assumes a use mainly in a fixed reception

ration example of OFDM demodulation section 103 in FIG.

to prevent the drawing from being complicated. Furthermore,
in order for OFDM demodulation section 103 to operate, it is
necessary to carry out synchronization processing Such as
carrier frequency synchronization, sampling frequency syn
chronization, symbol synchronization and frame synchroni
Zation, but that synchronization processing is omitted for the
same reason here.

60

Here, the digital terrestrial broadcasting system in Japan
transmits demodulation information using a signal called
“TMCC (Transmission and Modulation Configuration Con

trol)” and FIG. 37 shows the content.
65

Next, an operation of the digital broadcasting reception
apparatus of this embodiment will be explained using the
attached drawings. The digital broadcasting reception appa
ratus of this embodiment has at least preset mode and audio
visual mode as its operating modes.

US RE45,663 E
9

FIG.48 is a flow chart showing an operation of CPU 107
and (a) shows an operation of the CPU in preset mode and (b)
shows an operation of the CPU in audio-visual mode.
In preset mode, information to identify the current location
is acquired from input section 106 (step S1). Then, start
address A of the channel selection information corresponding
to the identified current location and information count n is

acquired (step S2) and address A to address A+(n-1) of the
channel selection information are assigned to button 0 to
(n-1) of input section 106 one by one (steps S3, S4, S5 and
S6).
Here, an address, postal code, telephone number, etc. are
used as the information to identify the current location and
storage section 108 stores information associating Such infor
mation with the start address of the channel selection infor

10

15

mation corresponding to each region and information count
beforehand and CPU 107 references the information and can

thereby acquire the start address of the channel selection
information corresponding to the current location and infor

in the first embodiment.

mation count.

In the audio-visual mode, the input of button to which the
channel selection information address is assigned in the pre
set mode is acquired from input section 106 first (step S11).
Then, address A+ assigned to button is accessed (step S12)
to acquire the channel selection information of address A+
from storage section 108 (step S13). Then, frequency infor
mation Fis transmitted to tuner 102 (step S14) and transmis
sion information M is transmitted to OFDM demodulation
section 103 (step S15).

The above-described configuration of this embodiment
eliminates the need for the user to selecta desired broadcaster,
25

30

FIG. 59 shows an example of the content of storage

FIG.711 is a block diagram showing a configuration of
35

an OFDM signal transmission system according to a third

embodiment of the present invention. In FIG.711, compo
15 operate in the same way as in the first embodiment.

The above-described configuration of this embodiment

nents assigned the same reference numerals as those in FIG.

eliminates the need for the user to selecta desired broadcaster,

receive a digital broadcast signal and decide the transmission
mode from the received signal, and can thereby provide
desired information in response to the user's demand imme
diately.
By the way, the method of storing channel selection infor
mation in storage section 108 has not been explained in par
ticular, but the channel selection information may be stored
during manufacturing beforehand or the channel selection
information may be updated as required. Using the latter
method makes it possible to respond to a relatively long-term
change of the transmission mode such that the distance
between relay stations is shortened due to an addition of are
lay station after the broadcasting service is started and the
guard period length is changed.
Furthermore, as the method of acquiring new channel
selection information, it is possible to use a method of mul
tiplexing the transmission information string in a digital
broadcast signal with the channel selection information, a
method of providing separate communication means and
acquiring channel selection information via a communication
channel or a method of acquiring channel selection informa
tion via a recording medium, etc.

receive a digital broadcast signal and decide the transmission
mode from the received signal, and can thereby provide
desired information in response to the user's demand imme
diately and furthermore always identify the current location
using GPS even in a mobile reception environment in which
the current location is changing from moment to moment,
which eliminates the need to frequently enter information to
identify the current location according to the movement.

(3) Third Embodiment

section 108 and assignment to the buttons of input section
106. As shown in the figure, frequency information and trans
mission mode information are stored at the addresses as chan
nel selection information.

10
This embodiment assumes a use mainly in a mobile recep
tion environment Such as an automobile and cellular phone
when the transmission mode does not change in a short time
Such as a program unit though the transmission mode may
vary depending on the region or broadcaster. etc.
Furthermore, this embodiment operates in the same way as
the first embodiment except that it identifies the current loca
tion using a Global Positioning System (hereinafter referred
to as “GPS).
In FIG. 6 10, GPS antenna 111 of digital broadcasting
reception apparatus 10B supplies signals from GPS satellites
20A, 20B and 20O to an input of GPS processing section 112.
GPS processing section 112 measures the time required for a
signal to arrive from each satellite using pseudo-random
codes included in signals from GPS satellites 20A, 20B and
20C, thereby calculates the distance from each satellite and
identifies the current location based on the principle of trian
gulation. CPU section 107 uses the current location identified
by GPS processing section 112 in the preset mode explained

40

This embodiment assumes a use mainly in a mobile recep
tion environment such as an automobile and cellular phone as

in the case of the second embodiment when the transmission

45

50

55

mode does not change in a short time such as a program unit
though the transmission mode may vary depending on the
region or broadcaster, etc.
Furthermore, this embodiment operates in the same way as
the first embodiment except that it identifies the current loca
tion using a position registration function in a cell-based
mobile communication system.
The cell-based mobile communication system is a system
whereby a service area is divided into multiple small areas
called “cells’, a base station is placed in each cell and the base
station tracks and accesses the user according to the move
ment of the user. Since the user moves across a plurality of
cells in this system, it is necessary to always localize the
mobile unit to know the cell in which the mobile unit is. This

system is also provided with a position registration function
as the control technology indispensable to Smoothly continue
communication when the mobile unit changes from one cell
to another.
60

(2) Second Embodiment

Using the position registration function, the mobile unit
acquires position information from the base station, registers
the information in the own unit and also notifies it to a net

FIG. 610 is a block diagram showing a configuration of
an OFDM signal transmission system according to a second

embodiment of the present invention. In FIG. 610, compo
15 operate in the same way as in the first embodiment.

nents assigned the same reference numerals as those in FIG.

65

work. Then, upon detection of any position change, the
mobile unit updates the position registration in the own unit
and also notifies it to the network. Furthermore, when power
of the mobile unit is turned off and turned on again, the mobile
unit compares the position information from the base station
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at that time with the position information in the own unit and
if both position information pieces do not match, the mobile
unit updates the position registration in the own unit and
notifies the new position information to the network.

12
Upon reception of the distribution request and current loca
tion from digital broadcasting reception apparatus 10D
through radio communication base station 30 and communi
cation channel 40, program information distribution center 50
distributes information on the program supplied by the broad
casting station that can be received at the current location to
digital broadcasting reception apparatus 10D through com

In FIG.711, radio communication antenna 113 of digital

broadcasting reception apparatus 10C Supplies a signal from

radio communication base station 30 to radio communication

munication channel 40 and radio communication base station

interface (I/F) section 114 and also emits a signal Supplied
from radio communication I/F Section 114 to radio commu
nication base station 30. Radio communication IVF section

10

114 extracts the position information included in the signal
from radio communication base station 30 supplied from
radio communication antenna 113, identifies the current loca
tion and transmits the information to CPU 107. CPU 107 uses
the current location information transmitted from radio com

15

munication I/F section 114 in the preset mode explained in the
first embodiment.

The above-described configuration of this embodiment
eliminates the need for the user to selecta desired broadcaster,

receive a digital broadcast signal and decide the transmission
mode from the received signal, and can thereby provide
desired information in response to the user's demand imme
diately and at the same time can always identify the current
location using the position registration function in a cell
based mobile radio communication even in a mobile recep
tion environment in which the current location changes from
moment to moment, which eliminates the need to frequently
enter information to identify the current location according to

transmission mode information to OFDM demodulation sec

tion 103 (step S29).

FIG. I.1014 shows an example of the content of the pro

25

the movement of the mobile unit.
30

(4) Fourth Embodiment
an OFDM signal transmission system according to a fourth
35

nents assigned the same reference numerals as those in FIG.
embodiment and the third embodiment.

40

In FIG. 8 12, program information distribution center 50
50

60

Furthermore, this embodiment has described that channel

selection information is associated with the program as the
program information, but in the case where the transmission
mode does not change in a short time such as a program unit
though the transmission mode may vary depending on the
region or broadcaster, etc., program information distribution
center 50 can also distribute the channel selection informa

Furthermore, if the transmission mode changes after Such
assignment or if the current location changes due to move
ment, digital broadcasting reception apparatus 10D notifies
the user via output section 105 that it is impossible to receive
and requests program information distribution center 50 for
the redistribution of the information, presents a new list and
updates the assignment information, and canthereby improve
convenience for the user.

munication I/F Section 114 and radio communication antenna

113 (step S23). At this time, not only the request but also the
current location are notified using the position registration
function explained in Embodiment 3.

By the way, if the system is set so that the program infor
mation also including schedules a certain time ahead, for
example, within 24 hours or within one week is distributed
and digital broadcasting reception apparatus 10D Stores the
content in storage section 108, Such an operation that the user
reserves a desired program and the program is automatically
presented at the time of starting the program will also be

to third embodiments.
55

FIG. 9 13 is a flow chart showing an operation of CPU

107 in digital broadcasting, reception apparatus 10D.
First, a menu is presented to the user through output section
105 (step S20). When the user desires digital broadcasting
(steps S21, S23), digital broadcasting reception apparatus
10D sends a request for program information distribution to
program information distribution center 50 using radio com

reception environment in which the current location changes
from moment to moment, eliminating the need to frequently
enter information to identify the current location according to

tion associated with the broadcaster and digital broadcasting
reception apparatus 10D can also assign the information to
the buttons, etc. of input section 106 as in the case of the first

On the other hand, unlike the first to third embodiments,

digital broadcasting reception apparatus 10D can provide the
user's desired information without the preset mode as the
operating state.

information for each program.
The above-described configuration of this embodiment
makes it possible not only to provide a program of the user's
choice without a preset operation but also to always identify
the current location using the position registration function in

available.
45

information when a channel is selected.

acquires/stores program information from broadcasting sta
tion 60 through communication channel 40 and distributes
the program information according to a request from digital
broadcasting reception apparatus 10D.

information and transmission mode information as channel
selection information and start time and end time as time

the movement of the mobile unit.

15 and FIG.711, operate in the same way as in the first

This embodiment assumes a use mainly in a mobile recep
tion environment Such as an automobile and cellular phone
when the transmission mode varies depending on the region
or broadcaster, etc. and the transmission mode changes in a
short time such as a program unit.
Furthermore, this embodiment transmits program informa
tion including transmission mode information using a chan
nel different from the channel for broadcasting and uses the

gram information. In this example, the program information
includes titles and genres as content information, frequency

a cell-based mobile radio communication even in a mobile

FIG. 8 12 is a block diagram showing a configuration of
embodiment of the present invention. In FIG. 8 12, compo

30 (step S23).
CPU 107 in digital broadcasting reception apparatus 10D
acquires the program information from program information
distribution center 50 through radio communication antenna
113 and radio communication IVF section 114 and stores the
information in storage section 108 (step S24) and presents a
list of programs that can be received at the current location
through output section 105 (step S25).
Then, when the user selects a desired program from the
above-described list (step S26), CPU 107 acquires the chan
nel selection information corresponding to the above pro
gram from storage section 108 (step S27), transmits the fre
quency information to tuner 102 (step S28) and transmits the

(5) Fifth Embodiment
65

The fifth embodiment will describe transmission informa

tion management carried out by a transmission information
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control section made up of a CPU. Frequency control of
transmission information, time control such as elapsed time
after use, field intensity control, control and prediction of
channel region identification service content, etc., informa
tion compression using patterned information, etc. will be
explained in detail. Transmission information is included in
either or both of transmission data of a cellular phone from a
base station or transmission data from a TV broadcasting
station, but this embodiment will describe an example of
information sent from a cellular phone base station.
(5-1) Overall Configuration

10

FIG. 11 15 is an overall view showing a relationship

between TV reception type cellular phone 501, terrestrial TV
station502 and cellular phone base station 503. Terrestrial TV
station 502 sends broadcast signal 504 in downward uni
direction to cellular phone 501, which receives part of data of
a specific channel of this broadcast signal 504. Broadcast
signal 504 is also sent to a fixed receiver having fixed antenna
514, that is, digital TV receiver 505.
(Cellular reception) On the other hand, TV reception type
cellular phone 501 receives downlink signal 506, 506a or
506b which are signals from one or a plurality of cellular
phone base stations 503, 503a or 503b near cellular phone
501, and sends uplink signal 507,507a or 507b to any one
or a plurality of stations cellular phone base stations 503,
503a or 503b. Cellular phone base station 503 is connected
to public network 511 via cellular phone control section
510. In the case of a specific cellular phone service com
pany, cellular phone control section 510 is connected to
Internet 513 through server 512.
(Fixed reception) As described above, in the case where trans
mission data is also received by TV receiver 505 of digital
TV with a fixed antenna 514 with high sensitivity such as a
household TV, instead of the aforementioned partial broad
cast data, all data in a specific channel is received. Some of
TV receivers 505 are connected to local fixed telephone
station 515 via a telephone line and can access Internet 513
via public network 511.
There are great differences in reception conditions when
the aforementioned digital TV broadcast data is received by
cellular phone 501 and when the digital TV broadcast data is
received by fixed TV receiver 505. When the digital TV
broadcast data is received by TV reception type cellular
phone 501, the receiver moves. When the aforementioned
SFN (Single Frequency Network) channel broadcast data is
received, the receiver moves from one place to another as

15

to another channel to continue to search for the service of the

user's choice. In this case, too, it takes time to determine

25

30

35

40

Cellular base station 503 transmits data as shown in FIG.
45

18(a) and cellular phone data 523 which is basic information

in communication mode in FIG. 14 18(b) include base

station ID 521 or base station number 521. Therefore, the base

50

station ID can be received in all cellular phone service areas
and this base station ID can be used as auxiliary information
for TV reception.
Furthermore, base station 503 according to the present
invention sends part or the whole of TV reception transmis
sion information data 524 necessary for TV reception. In the
case of this transmission information, transmission informa

55

tion of another broadcasting station can also be sent included
in the TV broadcast signal. In this case, once TV reception is
Successful, it is possible to acquire transmission information
of other stations, and therefore effects similar to those in the
case of base station transmission can be obtained. However,

60

TV station502a and tries to receive the broadcast data. How

ever, in the case of digital TV broadcasting, unlike analog
broadcasting, the receiver cannot manage to receive signals
by simply tuning the frequency. It is impossible to receive
physical layers without matching transmission information

(Radio Network Controller) connected therewith through a
channel in ATM (Asynchronous Transmission Mode), etc.
and PDSL (Panasonic digital soft laboratory) 520 connected
to backbone 519. These are the blocks required for commu
nications by cellular phones.

1418. That is, cellular phone data 522 which is basic infor
mation of transmission data in standby mode in FIG. 14

TV reception and continues to receive the broadcast data
seamlessly and its movement causes no problem.
However, in the case of receiving broadcast data of a non
SFN channel, in the process in which the receiver moves from

conventional method cannot receive signals from first TV
station 502 in certain points between position 2 and position
3 due to a reduction of field intensity.
Therefore, the user of the TV reception type cellular phone
Switches between frequencies using a tuner in an attempt to
search for the channel corresponding to the broadcast data.
Then, the user finally comes to know the presence of second

base station 503. Base station 503 comprises cellular phone
base station antenna 516, base station transmission/reception
circuit 517, communication control section 518 called “RNC

service area of the next broadcasting station, it receives a TV
signal with the same frequency having completely the same

position 1 (FIG. 1216) to position 5, the receiver using the

parameters and therefore it takes further extra time.
The present invention receives at least a base station ID
from downlink signal 506 of cellular phone base station 503,
obtains positional information from the base station ID,
obtains transmission information including parameters to
demodulate the modulated signal of TV broadcasting from
the positional information and demodulates the signal or the
present invention can skip the channel demodulation proce
dure by reading the transmission information of the regional
TV broadcasting station corresponding to the base station ID
obtained using a transmission information control database
which is a correspondence list pre-recorded in the cellular
phone. Therefore, it is possible to shorten a channel reception
time or channel switching time.

Here, FIG. 1317 shows a configuration of cellular phone

shown in FIG.1216 and even if the receiver moves into the

information, and therefore the receiver has no trouble with

14
parameters such as a guard time and error coding gain. For
this reason, the conventional TV reception type cellular
phone changes parameters in various ways in a round-robin
system in an attempt to find which parameter is best Suited.
There are several tens to several thousands of types of
combinations of parameters. For this reason, it takes time to
match parameters. After obtaining the demodulation infor
mation of the first layer of the received signal, it is possible to
demodulate the second and higher layers, and therefore it is
possible to obtain information. Since it takes time to deter
mine parameters in this way, if frequencies are included, there
is a period of time, for example, several seconds to a maxi
mum of several tens of seconds during which no TV reception
signal can be output In the case where the channel through
which the receiver managed to receive signals is not broad
casting the service desired by the user, the user switches over

once TV reception is suspended, information on the base
station is required.
(5-2) Explanations of First and Second Transmission Infor
mation

65

TV reception data 524 in FIG. 1418 will be explained.
FIG. 1519 is a flow chart showing a specific content of this

TV reception data in compliance with the ISDB-T standard
which is the OFDM-based digital TV broadcasting standard
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in Japan. An OFDM-based TV broadcasting standard such as
DVB standard also has similar parameters.

16
TV reception using a cellular phone requires both stations
to be identified because the mobile unit is moving. Thus,
identification information 534 is added to identify the broad
casting stations with the same channel. It is not until identi
fication information 534 is added that it is possible to identify
each broadcasting station. For example, even the same 15ch is

FIG. 14 18(a) illustrates transmission data in standby

mode of a cellular phone, and the cellular phone uses a first
highly resistant channel and sends cellular phone data 522,
that is, base station ID 521 to identify the base station and data
ofa free cellular phone communication channel. As described
above, the cellular phone base station according to the present
invention sends TV reception data 524 necessary fortuning/
demodulation of digital TV broadcasting in addition to this.
TV reception data 524 includes transmission information
528 that indicates the channel of the TV broadcasting station
currently in transmission. Transmission information 528
includes channel IDs of all channels currently in transmis
sion. Channels in transmission 527 are received and used not

defined as 15-1ch for the first in area A and 15-2ch for the
latter in area B.
10

15

only by fixed reception stations but also by trains and auto
mobiles, when partial broadcasting is dedicated to a T mode
cellular phone, limiting partial broadcasting to the channel ID
of the broadcasting station currently providing services has
an effect of reducing the amount of information.
A case of the ISDB-T standard is shown as an example. As

channel.

Furthermore, the base station according to the present
invention transmits field intensity information 535 for each
channel. It is possible for the receiver to control this informa
tion to select a reception channel with higher priority from a
channel group with strong field intensity, providing more
stable reception.
Then, transmission information necessary for demodula

shown in FIG. 1620(a), since broadcasting data 528 of one

channel of HD broadcasting which is TV broadcasting with
the same transmission resistance and high resolution or 4 to 5
channels of SD broadcasting which is TV broadcasting with
normal resolution is sent using one broadcasting with one
broadcasting band of 6 MHz or 8 MHz, channel in transmis

25

sion 527 can be used.

However, in this embodiment as shown in FIG.1620(b),

one or two specific partial segments 529 of the 13 segments
has stronger resistance than other general segments 530. For
example, resistance is increased by changing parameters and
lowering the information transmission efficiency, for
example, using QPSK for specific partial segments as
opposed to using 64 QAM for general segments as the modu
lation system, or using 2K for the first as opposed to using 8K

30
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45

50

or three segments as shown in FIG. 1620(c) is defined by
ISDB-T and this is also suitable for cellular reception as in the
case of "partial transmission'. This specification also
includes this data transmission in “partial transmission'.

55

According to FIG. 1418 again, transmission information

528 includes the data of above-described channel 533 in

partial transmission for cellular phones that perform Such
mobile unit reception. A channel number (hereinafter abbre
viated as 'ch') being broadcast only indicates a frequency
band assigned in each country. For example, in an area away
from another area broadcasting 15ch with a distance enough
to prevent mutual interference, a different broadcasting sta
tion provides a completely different broadcasting service
using the same channel, that is, the same frequency.

mation 526, it is possible to know various parameters before
the broadcast signal or demodulation. For this reason, with
the setting of the first parameters, data in the first layeroflayer
transmission by OFDM or PSK is demodulated. At the same
ond layer, for example, TMCC data of the ISDB-T standard or
TPS data of the DVB standard, etc. can be acquired from the
data demodulated from the first layer. This demodulation
information allows all data to be demodulated.

However, in the case of a mobile device such as a cellular

phone, the display Screen is as Small as 1 inch to several inches
and using MPEG4 which provides a low transmission rate of
several tens of Kbps to several hundreds of Kbps with a high
compression rate or a wavelet system makes it possible to
provide a screen of quality without any audio-visual trouble.
Furthermore, data broadcasting using a single segment 532

mission frequency 536 that indicates a channel to be trans
mitted, partial broadcasting identifier 550, FFT size 537,
guard ratio 538 that indicates the ratio of a symbol time to a
guard interval and transmit power 539 of a broadcast antenna

time, demodulation information 541 to demodulate the sec

antenna 531 (FIG. 1721) of a cellular phone. On the other

hand, in the case of partial broadcasting, since the frequency
band used is narrow and the transmission efficiency is lower,
the transmission data capacity decreases drastically from
hundred Mbps to a little over 1 Mbps.

tion will be explained in detail using FIG. 14 18 and FIG.
1519. First transmission information 526 includes trans

as shown in FIG. 1519 or FIG. 1418.
As shown in FIG. 1519, through first transmission infor

for the latter as the FFT size.

This embodiment calls this layered type broadcasting “par
tial transmission' or “partial broadcasting. Since partial seg
ment 529 is broadcast with resistant parameters, partial seg
ment 529 can be received even by a small antenna such as

Thus, defining channels of each broadcasting station by
adding an identifier capable of identifying different broad
casting stations with the same frequency for different areas
makes it possible to identify broadcasting stations with dif
ferent areas using the same frequency hand, that is, the same
channel. This makes it possible to prevent misoperation
caused by settings of wrong transmission parameters due to
wrong recognition of a broadcasting station with the same

60
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In the case of mobile unit reception for applications such as
cellular phones and automobiles, parameters of first transmis
sion information 526 change frequently because these mobile
units move across a plurality of service areas of broadcasting
stations when parameters of the first transmission informa
tion are unknown, there is no way other than attempting to set
all parameters according to a round-robin System and try
demodulation. Since there are a total of 12 combinations of
the first transmission information in the case of the ISDB-T

standard, it is necessary to perform setting operations a maxi
mum of 12 times to determine parameters in the first layer. For
this reason, it takes time to output reception data, while the
present invention has an effect of reproducing data in the first
layer instantaneously.
Since this data in the first layer includes demodulation
information 541 containing parameters, etc. necessary to
demodulate layer signals from the second layer onward or to
correct errors, when a first step to demodulate the first layer is
followed by a second step to demodulate demodulation infor
mation 541 and a third step to extract parameters from the
demodulation information, it is possible to demodulate the
second layer using demodulation information 541.
However, as described above, in mobile applications,
parameters of transmission information frequently change. If
demodulation information 541 of this second layer can be
known beforehand, all transmission parameters can be
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acquired, and therefore data can be demodulated even faster.
This high-speed demodulation system will be explained

18
eters, that is, 4-bit parameters and records those parameters in
memory 557 including database 559.
Thus, each broadcasting station can express all parameters

using FIG. 14 18 and FIG. 1519. FIG. 1418(a) is a
system for sending both first transmission information 526

of transmission information with 16x16 modes=8 bits, that is,

and second transmission information 525 from a cellular base

station in standby mode.
First, the effects will be explained. In standby mode, the
base station sends transmission information. Thus, a portable
terminal such as PDS and portable TV which have no uplink,
that is, transmission function, can receive this information,

and therefore this system has an effect of drastically shorten
ing a reception time when data is received for the first time or
when the channel is changed.
In countries including Japan, transmission from a device
with a transmission function Such as a cellular phone is pro
hibited in trains or hospitals, but even in such a case, if the
mode is changed to “T mode” using a Switch, it is possible to
receive and acquire transmitted information without trans
mitting a signal from the cellular phone, which widens the
application range of broadcasting reception of cellular
phones.

10

15

shown in FIG. 1721, T mode cellular phone 501 of the

Furthermore, when the T mode switch is turned on before

entering an area where the use of the cellular phone is pro
hibited, the user sends the own area, operating time Zone,
portable terminal ID and broadcasting station ID of the broad
casting station that receives the call data to the broadcasting

25

station via the base station. Then, when a call arrives at the

the arrival of a call at the own terminal is detected, notified to
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information in FIG. 1418(a), second transmission informa

tion 525 includes parameters such as modulation system 551,
coding rate 552, time interleave length 553 and these param
eters vary from one channel to another. More specifically, as

shown in the lower part of FIG. 1519, in the case of the

ISDB-T standard, there are three modes of modulation sys
tem 551; DQPSK, 16QAM, 64QAM and five modes of cod
ingrate 552 such as error correcting Viterbi, and four modes
of time interleave length 553, giving a total of 60 combina
tions of parameters of the second transmission information.
There are 12 types of parameters of the first transmission
information and if partial broadcasting identifier 550 is
included, there are a total of 24 combinations, giving

45

50

60x24=1440 combinations in total. These are shown as

parameter setting examples of the respective channels at the

55

bottom right of FIG. 1519. However, operations of the
broadcasting station in real digital TV broadcasting are com
plicated, and each broadcasting station can be estimated to
select specific parameters from these parameters, and there
fore the parameters can be patterned.

60

Thus, as shown in the block diagram in FIG. 1721 and
database list in FIG. 1822 transmission information control

section 556 selects, for example, 16 parameters in descending
order of frequency of first transmission information 526,
selects first pattern number 554 and records those parameters
in transmission information database memory 557. Likewise,
second transmission information 525 also selects 16 param

present invention has country detection section 560. For
example, when a Japanese user moves to Europe or U.S.A., it
is possible to detect from the country information in the base
station ID that the country has changed. This detection signal
is notified to transmission information control section 556,

cellular phone, a broadcast signal including the own portable
terminal ID is sent via the broadcasting station, and therefore
the user through a vibration motor, etc. thus providing a
paging effect, that is, performing notification of reception.
In the T mode including the call system of the present
invention, strong transmission radio wave is not transmitted,
which has an effect of reducing the total amount of radio wave
emitted from the cellular phone and reducing the influence of
transmission radio wave on the human body.
A method of controlling transmission information param
eters by patterning them and compressing the information
will be explained. According to the second transmission

one-byte data, and therefore if patterns fit within this range,
recording of transmission information even corresponding to
1000 stations in a specific country requires only a memory
capacity of 1 KB. This has the effect of reducing consumption
of memory in cellular phones which have Small memory
capacities.
Transmission information control section 556 performs
frequency calculations and frequency control and position
detection section 558 decides the position of the broadcasting
station and controls each station, which increases the param
eter hit ratio. The operating steps of this transmission infor
mation control system will be explained later in further detail.
A W-CDMA (Wideband Code Division Multiple Access)
system, which is the mainstream of next-generation cellular
phones will allow conversations using cellular phones of the
same kind in Asia including Japan and Western countries. As

and therefore it is also possible to receive overseas broadcast
signals according to overseas broadcasting standards by
changing the modulation system Such as QPSK and QAM,
FFT size and guard period coding rate, etc.
(5-3) Explanation of Cellular Phone
Demodulation of a downlink signal including transmission
using cellular phones will be explained using the block dia

gram of T mode cellular phone 501 in FIG. 1721. A signal

received from antenna 531 is separated by duplexer 561,
filtered through front end 562 and filter 563 and demodulated
by demodulator 564. Then, the signal is converted to a digital
signal by A/D converter 565 and despreading section 566 that
despreads the CDMA signal reconstructs the spread data
based on a sync signal of synchronization section 567. This
signal is detected by detection section 568, subjected to Vit
erbi decoding by data decoder 569, passed through output
control section 570 and converted to a speech signal by
speech decoder 571.
Then, switching section 572 outputs the speech signal to
speaker 573 or to earphone terminal575 through LPF574 that
allows low band signals to pass. By connecting earphone 576
to this earphone terminal, the user can listen to the speech
signal received. The present invention uses cord 577 of ear
phone 576 also as an antenna to receive TV broadcasting, etc.
thus increasing sensitivity.
The received broadcast signal is switched by switch section
579 of TV reception section 578 between the signal received
by portable antenna 531 and signal received using the ear
phone cord. In this case, the received signal with higher power
or signal with a high C/N value or with a low error rate is
selected and output as a result of comparison by signal level
comparison section 588, and therefore an optimal received
signal is obtained as in the case of a diversity antenna. Tuner
580 tunes a signal with the frequency of a specific channel,
demodulation section 582 receives the parameters of the first

and second transmission information (FIG. 1519) neces

65

sary for demodulation from demodulation control section 583
and demodulates the signal. This OFDM demodulation
method has already been described in detail, and so explana
tion thereof is omitted here.
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From the demodulated signal, the original signal is recon
structed by error correcting section 584 using error correcting

20
sion information is extracted from output section 586 in FIG.

parameters such as Viterbias shown in FIG. 1519. Video

and input to transmission information control section 556, the

decoder 587 decodes an MPEG4 or Wavelet signal, etc.
received from output section 586 via output control section
570 into a video signal and display section 590 displays the
video via display circuit 589. Furthermore, the data signal
included in the broadcast signal is processed and displayed by
sub-display circuit 591 on sub-display section 592 from out
put control section 570. This flow will be explained in the
following embodiment.

information is recorded in transmission information database
559.
When the channel is switched over to another channel

1721, the transmission information of the channel is added

during reception of a program of a broadcasting station of a
specific channel, this reception information of the channel of
the other station is extracted from transmission information
10

An operation of the cellular phone in FIG. 1721 during

transmission will be explained. Speech of the user is con
verted to an electric signal by microphone 594, compressed
by speech decoder 595 and input to channel CODEC596. On
the other hand, the data entered by the user using keyboard
593 is processed by output control section 570 and of the
processed result, the data to be sent to the base station is input

15

to channel CODEC 596.

This doded/decoded output signal is modulated to QPSK,
etc. by primary modulator 597, spread by spreading section
598 over a frequency band, converted to an analog signal by
D/A converter 600 through ROF 599 and further modulated
by modulator 601 having oscillator 603. This modulated sig
nal is mixed with the signal of oscillator 604 by mixer 602,
amplified by power amplifier 605, passed through duplexer
561 and sent from antenna 531. This is the operation of
transmission section 606 of T mode cellular phone 501.
Thus, base station ID sent from cellular phone base station
503 and reception information and demodulation information
necessary to receive broadcast signals are received by recep
tion section 607 of T mode cellular phone 501 and this data is

25

receiver records this data in transmission information data

30
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method of changing parameters according to a round-robin
system assuming that there is only TV reception section 578

in FIG. 1721 with the simplest configuration. This first
507 of the present invention in FIG. 1721. This makes it

45

possible to receive the ID of the cellular base station. Since
the present invention has transmission information control
section 556, it is possible to identify from the base station ID
the broadcasting station that is providing services. Transmis
sion information control section 556 searches for the base

50

As shown in FIG.1418(a) and (b), an example of sending

station ID and transmission information of the broadcasting
time of the broadcasting station corresponding to the current
time from transmission information database 559 based on
this base station ID and the time from time information sec

tion 610, sends parameters of the corresponding date/time
55

transmission information of the relevant channel to tuner 580

60

and error correcting section 584, and thereby outputs a
desired channel instantaneously even after the mobile unit has
moved. When the channel is changed, transmission informa
tion downloaded or received from a broadcast signal is used.
This second method just described above has nothing to do

transmission information 528 of channel numbers, etc. of

receiver 501 side of the lower block diagram in FIG. (1721

with the cellular base station, and therefore the second

receives a specific channel, transmission information of the
other station is output from output section 586. The data of the

channel includes transmission information 528 (FIG.1418)

of the channel of the other station receivable in the area and
the first transmission information 526 and second transmis
sion information 525 on those channels. When this transmis

However, at the time of the first reception after the mobile
unit has moved for a great distance, reception parameters of
that area are completely unknown. In this way when reception
of TV broadcasting is suspended and the mobile unit moves,
transmission information of the base station of the cellular
phone is necessary.
Here, three methods of demodulation will be explained. A

method is suitable for a low-priced portable TV or PDC.
The second method is a method of adding reception section

first transmission information 526 and second transmission

another broadcasting station, first transmission information
526 and second transmission information 525 to the respec
tive data areas of TV broadcasting or partial broadcasting.
In this case, when TV reception section 578 on the portable

the transmission information as far as the base station ID is
known.

first method will be described first. The first method is a

invention.

information 525 using transmission radio wave of the cellular
base station has been shown, but it is also possible to send

ID of the base station having the base station service area
corresponding to the broadcasting service area of abroadcast
ing station with a specific broadcasting station ID. The
base (DB) 559. Then, even if reception is suspended and the
mobile unit moves, it is possible to identify and demodulate

tion 606 in FIG. 1721 is not necessary. For this reason, in

the case of a general portable type television, a similar effect
may be obtained by only adding reception section 607 or
using the configuration of TV reception section 578 including
transmission information control section 556 of the present

sets parameters of the respective sections, performs tuning,
demodulation and errorcorrection, and therefore it is possible
to output a channel of the other station from output section
586 with the first parameter setting.
This produces an effect of drastically shortening the time
for Switching over to another channel compared to a case
where parameters are unknown. In this case, sending not only
transmission information of a broadcasting station within the
current broadcasting service area but also transmission infor
mation of a broadcasting station within the adjacent broad
casting service area makes mobile reception more reliable.
In this case, the transmission information is sent with the

sent to transmission information control section 556 of TV

reception section 578. Then, using the data of memory 557
such as transmission information database 559, reception
data is processed or used as is to tune the channel frequency
using the data of frequency control section 581. Then, using
the demodulation control signal from demodulation control
section 583, through instantaneous demodulation with opti
mal parameter settings and optimal coding rate settings of
error correction by decoding control section 585, the signal is
demodulated in the shortest possible time, this produces an
outstanding effect of displaying the TV broadcast or music
broadcast or data broadcast contents instantaneously.
If this is the only effect that is required, transmission sec

database 559, transmission information control section 556
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method has an effect of not requiring a communication infra
structure other than broadcasting. Furthermore, the second
method uses the cellular base station, but uses only the base
station ID, and therefore has the effect of eliminating the need
to change the existing cellular base station facilities. Even if
the transmission information transmission system of the

US RE45,663 E
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present invention is adopted, the system will be supported
gradually because it is estimated that there are several tens of
thousand of cellular base stations in the world. In that process
of supporting the system, there are many base stations that do
not support the system and it is those regions where the

22
Then, an operation of transmission information extraction
section 542 will be explained. First, transmission information
extraction section 542, which is an information block for

above-described second method is effective and realistic.
In order to switch between the above-described second and

third methods of receiving transmission information from the
base station, that is, complete Support systems, using the

configuration in FIG. 1721, base station ID detection sec

10

tion 611 detects that the received cellular signal includes only
the base stationID and no transmission information and sends

this detection signal to transmission information control sec
tion 556. The cellular phone searches for the transmission
information of the broadcasting station corresponding to the

1033, FFT size 537Z is obtained. From demodulation infor
15

base station ID from transmission information database 557

information addition section 548, amplified by transmission
amplifier 621 and sent to T-mode cellular phones of the
present invention through cellular phone antenna 516. The
parameters extracted by transmission information extraction
section 544, which is an information block for a wide region
made up of first transmission information extraction section

download transmission information of other stations, and

therefore it is possible to output the received signal instantly

In this case, it is also possible to have similar effects by
connecting a specific Web site, etc. using the cellular phone
uplink, requesting for transmission of the local transmission
information and downloading the transmission information
using the downlink.
(5-4) Explanation of Cellular Base Station
Then, the configuration and operation of cellular base sta

25
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overall configuration will be explained. Cellular base station
35

transmission/reception circuit 517 and is connected to com

munication control section 518 via a dedicated communica

tion circuit in ATM, etc. A plurality of communication control
sections 518, 5.18a and 518b in different areas are connected

to PDSL 520 of cellular phone company 564 and controlled in
a centralized manner through backbone line 519 with a large
transmission capacity.
Then, a configuration with an additional function of send
ing transmission information necessary for broadcasting
reception such as television of the present invention will be
described. Broadcasting reception antenna 551 is installed
near cellular phone antenna 516 which receives airwaves of
the region and received signal amplification section 620 of
broadcasting reception section 550 amplifies the signal and
tuner 580 tunes the signal. The signal is passed through
quadrature detector 1031, guard period elimination section
1032, FFT 1033, detection section 1034 and error correcting
section 1035 and output as digital data. An operation of this

40

nations thereofare omitted.
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Furthermore, broadcasting station 563 includes program
information transmission section 562, sends the program
information and transmission information to broadcasting
transmission information processing section 560 through a
channel, making it possible to send to T mode cellular phones
via cellular base station 503 and download the program infor
mation and transmission information. With regard to the pro
gram information in this case, the same content is sent to all
information, contents differing from one base station ID to
another or differing from one base station ID group to another
which corresponds to the broadcasting service area are sent.
As shown above, providing TV broadcasting reception
antenna 551 near the cellular antenna for each cellular base

50

station and obtaining transmission information parameters
for each channel allows the base station to independently
receive transmission information according the present
invention. This allows the system to be completed on the local
side and has the effect of simplifying the system configura
tion.

By constantly performing this demodulation for each chan
nel, it is possible to obtain transmission information on opti
mal parameters necessary for tuning and demodulation.
Broadcasting reception information extraction section 542 in

(5-5) Transmission Information Management System
There is a plurality of operating modes of the transmission
information management system. Each mode will be
explained using drawings.
(5-5-1) Parameter Setting
A first method will be explained using the flow chart in

FIG. 1923 first. In step 650a, a power switch (SW) of a

60

sends them to broadcasting reception information addition
section 547. The signal is then amplified by transmission
section 621 and mixed with the transmission signal of the

model device such as a T mode cellular phone or PDA or
portable type TV is turned on first. In step 650b, a standby
mode is set to receive the downlink of the cellular base station.

cellular phone as shown in FIG. 1418(a) and (b). Next, the

signal is sent from base station antenna 516 to T mode cellular
phones and used as tuning/demodulation information for
broadcasting Such as television.

tion addition section 549 respectively. Then, the parameters
are sent to T mode cellular phones through transmission
amplifier 621 or sent temporarily to broadcasting transmis
sion information processing section 560 for sending program

base stations in the service area, while for the transmission

part has already been explained using FIG. 26 and expla

FIG. 1317 extracts some or the whole of these parameters,

545 and second information extraction section 546 are sent to
first transmission information section 526Z and second trans
mission information section 525Z of transmission informa

information of communication control section 518 and then
sent to cellular base station 503.

tion 503 will be explained using FIG. 1317. First, the

503 in FIG. 13 17 has cellular phone antenna 516 and

mation decoding section 1036, modulation system 551, cod
ingrate 552 such as Viterbiand time interleave length 553 are
obtained. Of these parameters, the parameters of transmission
information extraction section 543 are sent to transmission

using the base station ID and if the transmission information
is found, sets parameters and receives the broadcast signal. If
no transmission information is found, parameter set values
are changed and demodulated on a round-robin basis. It takes
time to receive the first broadcast signal after the movement,
but once the broadcast signal is received, it is possible to
even if the channel is switched.

narrow regions, calculates field intensity 535Z from the out
put of amplification section 620 according to the amplifica
tion factor and signal level. Transmission information extrac
tion section 542 calculates this field intensity and distance
and obtains transmit power 539Z of the broadcasting station.
From tuner section 580, currently transmitting channel 527Z.
partially broadcasting channel 550 and transmission fre
quency 536Z are obtained. From guard period elimination
section 1032, guard ratio 538Z is obtained. From FFT section
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In step 650c, base station ID 521 (FIG. 1418) in control
information in the downlink signal is acquired and/or
recorded in memory 557 (FIG. 1721). In step 650d, it is
checked whether the downlink signal contains transmission
information 528 (FIG. 1418) of broadcasting such as tele
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24
including transmission information for the current time Zone

23
vision and/or data of first transmission information 526 oran

identifier indicating the presence of the above-described two
pieces of information. If the result is “Yes”, the process moves
on to step 650e and if “No”, the process moves on to step 650,
sets three flags and the process moves on to step 650k.
Back instep 650d, if the result is “Yes”, the process moves
on to step 650e, acquires transmission information 528 and/or
first transmission information 526 and/or records in memory
557. Instep 650f, it is checked whether the downlink signal
contains second transmission information 525 oran identifier

indicating the presence thereof. If the result is “No”, flag “2
is set in step 650i and the process moves on to step 650k. If the
result is “Yes”, in step 650g, the second transmission infor
mation is acquired from the downlink data or the acquired
information is recorded in memory 557. In step 650h, flag “1”
is set. In step 650k, when an instruction “start to receive
broadcasting such as television', that is... a T mode instruction
is received, it is decided in step 650m whether or not the user
receives signals using the transmission information param
eters used in the previous reception. When there is no entry

of the relevant base station ID is in transmission information

database 559 (FIG. (1721) or not. If “Yes”, in step 651i,

transmission information corresponding to the base station
ID is acquired when an instruction for receiving a specific
channel is received in step 651j, the process moves on to step
651k to see if there is second transmission information or not.
10

thereof are omitted here.
15

from the user, transmission information control section 556

(FIG.1721) decides it. Based on data in transmission infor

is the same as the one at the previous reception, the process
follows “Yes”, otherwise “No” and moves on to step 651a. In
the case of “Yes”, the process moves on to step 650n and sets
reception using the same channel with the previous transmis
sion parameters and tries reception. If reception is successful,
the process moves on to step 650p with “Yes” to start recep
tion. If reception is not successful, the process moves on to

25

30

step 651a in FIG.2024.

When the flag is “1” or “2” in step 651a, it can be decided
that at least transmission information and first transmission

information have been acquired, and in step 651 b, channels
capable of receiving transmission information 528 are dis
played on a screen by the display field intensity group as a
menu screen. If the receiver is a T mode cellular phone, based
on partial transmission identifier 550 in first transmission

35

40

which are capable of receiving transmission information and
are performing partial transmission are shown on display
45

displaying program information of different channels simul
taneously has the effect of making program selection by the
user easier. When the user inputs an instruction for receiving
a specific channel from the keyboard, etc. in step 651c, the
process moves on to step 651d and if flag-1 is “Yes”, moves
on to step 651f and if “No”, this means flag 2 and the second
transmission information cannot be acquired, and so the pro
cess moves on to step 651e in step 651e, the above-described
specific channel is tuned and demodulated using the trans

50

mission information and first transmission information, the

55

lated using the first transmission information and second
transmission information, the reception data is output and
displayed in step 651g, and when it is confirmed in step 651w
that this output and display continue for a certain time, that is,
only in the case of “Yes”, in step 651y, the frequency infor
mation of the first, second transmission information of the

channel ID is updated in incremental direction. In step 651z,
data of latest parameter 614 of latest operating time control

table 613 (FIG. 1822) is updated using the latest transmis

is obtained, the second transmission information is obtained
60

and/or first transmission information and/or second transmis

sion information, after processing in steps 651g, 651f, 651w,

651y and 651z, the process moves on to step 652ain FIG.21
25. Back in step 651a in FIG. 2024, in the case of “No”,

flag '3' and so it can be decided that the base station can
obtain only information of the base station ID. In this case, it
is checked in step 651h whether the transmission information

as a parameter of first transmission information 526. Then,
the channel ID having information with a high operating
frequency is selected from the relevant channel IDs, param
eters of different sections are set and/or set values are changed
and demodulated. It is checked in step 651u whether the
demodulation has been successful or not and if “No”, in step
651t, the parameter is changed to the parameter with the next
highest frequency to try demodulation. In the case where
demodulation is possible, that is, “Yes”, in step 651V, the first
layer is demodulated, demodulation information is obtained
and the process moves on to step to 651f for restoration.

In step 651 fin FIG.2024, the received signal is demodu

first layer data is obtained, demodulation information therein
and the process moves on to step 651f. In step 651 fall data of
the first layer, second layer and higher layers of a specific
channel is demodulated using the transmission information

case of “Yes”, the process moves on to step 651q. Step 651q.
connects to a specific database (DB) or URL server over the
uplink through a cellular line, and in step 651r, broadcasting
reception transmission information corresponding to the rel
evant base station ID and/or program information are
acquired or downloaded and in step 651s, the acquired trans
mission information and/or program information in transmis
sion information database 559 are additionally recorded or
updated and the process returns to step 651k.
Back in step 651n, when the result is “No”, that is, in the
case of uplink transmission prohibition mode, the process
moves on to step 651t, tunes the frequency of the specific
channel and searches for operating frequency control table

609 (FIG. 1822) in transmission information database 559

information 526 in FIG. 14 18, only signals of channels
section 590 (FIG. 1721). When the data of program infor
mation transmission section 562 in FIG. 1317 is received,

Back in step 651h, if the result is “No”, the process moves
on to step 651 m and when an instruction for receiving a
specific channel is received from the user, etc., it is checked in
step 651n whether the cellular phone is in uplink transmission
prohibition mode or manner mode or “T mode' (dedicated
broadcasting reception mode). If “No”, the process moves on
to step 651 p and when an instruction for acquiring reception
data is received from the user by telephone or transmission

information control section 556 (FIG. 1721), that is, in the

mation database 559, if a certain time or more has not elapsed
since the previous reception from the broadcasting station

using time control or it the base station ID 521 (FIG. 1418)

If “Yes”, the process moves on to step 651f and demodulates
the first layer, second layer or higher layers using the param
eter. If “No”, the process moves on to step 651e and repro
duces the demodulation information of the first layer. The
Subsequent steps will be described later, and so explanations
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sion parameter value of the corresponding channel ID. The
previous latest parameter 614 moves to next latest parameter
615 and the data in the field of the previous next latest param
eter 615 moves into the field of the third latest parameter as
indicated by an arrow in the figure. If the third latest param
eter is the latest, it is moved up to latest parameter 614. Thus,
if the most resent operating time, that is, the latest parameter
priority mode is set, the latest parameter is used in step 650m

in FIG. 1923, and therefore this time control mode is

suitable in the case of the season suitable for reception from a
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broadcasting station that uses only parameters of specific
patterns or in the case of changing transmission parameters
every year. Setting the time control mode and frequency
control mode for each broadcasting station is more effective.

26
step 652h, switchover of the channel to the channel of the new
broadcasting station with the highest field intensity from
among new broadcasting stations with the same service ID is

started and the process moves on to step 653a in FIG.2226.

Then, the process moves on to step 652a in FIG.2125 as the

cellular phone moves.
(5-5-2) Switching of Broadcasting Channel
The method of Switching between broadcasting channels
according to the movement of the cellular phone will be

explained using FIG. 2125.

Since the base station changes as the cellular phone moves,
the base station ID is changed in step 652a. Using a field
intensity control program shown in step 652b, the present
invention allows a broadcasting channel with optimal field
intensity to be received. An example of a TV station is used in
this explanation, but actually TV broadcasting, music broad
casting and data broadcasting are included and the present
invention is applicable to any of these broadcasting cases. In
step 652b, a method of calculating a distance between both
stations from position information of a transmission antenna
of each TV station and the position of the base station is
shown. The cellular phone includes position detection section

10

15

558 as shown in FIG. 1721. A W-CDMA system in particu

lar can receive from three base stations simultaneously and
controls power so that the receiving side can receive signals
with optimal power, and therefore power control information

table 609 (FIG. 1822) is searched for to find a new broad
25

611 shown in FIG. 1418 makes it possible to find relative

positions of the cellular phone and base station through cal
culations such as triangulation techniques. Once the posi
tional relationship between the base station and each broad
casting antenna is known, it is possible to know the distance
between each broadcasting antenna and cellular phone accu
rately. In the case where a rough distance is acceptable, the
distance between the base station and broadcasting antenna

can be used. Field intensity 535 in FIG. 1418 includes field

26. Even if the cellular phone moves, the field intensity con
trol program of the present invention selects the channel with
the strongest field intensity, and therefore it is possible to
always receive broadcasting service in the best reception
condition.

35

(5-5-3) Seamless Channel Switching

FIG.2226 shows a flow chart to show a specific method

of acquiring transmission information of the new broadcast
ing station via abroadcasting reception signal or by Switching

data can be used.

In item 2 of step 652b, field intensity control section 612 in

broadcasting station before and after movement through cal
culation processing as the base station ID changes and
thereby divides broadcasting stations into three groups; a
group of broadcasting stations with increasing field intensity
whose field intensity increases as it moves, a group of broad
casting stations with decreasing field intensity whose field
intensity decreases as it moves and a group of broadcasting
stations whose field intensity remains unchanged.
In next step 652c, if the field intensity of the currently
receiving broadcasting station falls below a first fixed value
(in the case of “Yes”), the process moves on to step 652d and
in the case of “No”, the process moves back to step 652a.
When the current broadcasting station does not belong to the
field intensity decreasing broadcasting station group (“No”)
in step 652d, the process moves back to step 6526 and in the
case of “Yes”, it is checked in step 652e whether there is the
same service ID that is the identifier indicating the program
content of the current broadcasting station, that is, another
new broadcasting station with the same content or not, and if
“No”, the process moves on to step 652i, and if “Yes”, when
the field intensity of the new broadcasting station is equal to
or greater than a second value (Yes) in next step 652f the
process jumps to step 652h. If “No”, when the field intensity
of the new broadcasting station is stronger than that of the
current broadcasting station and does not belong to the field
intensity increasing broadcasting station group (“No”) in next
step 652g, the process jumps to step 652i and if “Yes”, in next

casting station with high frequency of use. In the case of
“No”, steps 652k to 652p are repeated and if the broadcasting
station is found (“Yes”), the process moves on to step 652q to
receive the new broadcasting station with the highest use

frequency and the process moves on to step 653a in FIG.22

30

intensity of each broadcasting station at the base station. In
the case where a rough value is acceptable, this field intensity

FIG. 1721 compares data of field intensity 535 of each

Step 652i which is the destination of jumps from several
steps means that there is no new broadcasting station with the
same service ID as the current broadcasting station, that is,
with the same program content. Therefore, the channel that
the user is receiving needs to be changed to another channel
with a different service content. In step 652i, a message “Can
channel be changed?” is displayed and when the user enters
an instruction “OK” in step 652, or when a default value
“OK” is set, the process moves on to step 652k. In step 652k,
selection of the new broadcasting station is started, it is
checked in step 652m whether the field intensity is equal to or
greater than a certain value or not. If 'No', the process goes
back to step 652k and if “Yes”, it is checked in step 652n
whether the broadcasting station belongs to a field intensity
decreasing broadcasting station group or not and if “Yes”, the
process goes back to step 652k and if “No”, the process moves
on to step 652p.
In step 652p, frequency information on the channel ID of
the new broadcasting station in operating frequency control

between two channels from a server or base station via a
40

45

50
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cellular channel. In step 653a, the first or second transmission
information of the new broadcasting station is acquired not
only from the base station but also from the broadcast
received signal. First, it is checked in step 653b whether
flag-1 or not. If “Yes”, all transmission information is
obtained from the base station and so the process moves on to
step 653. If “No”, the process moves on to step 653c and it is
checked in step 653c whether the currently receiving broad
cast signal contains the base station ID or a new broadcasting
channel corresponding to an area code, other channel trans

mission information 528 (FIG. 1418), first or second trans

mission information 526 or 525 or not. If “Yes”, the process
moves on to step 653d to acquire the transmission informa
tion and records in transmission information DB if necessary
and the process moves on to step 653 to switch from the
current channel to the new channel during the guard interval
period using the first or second transmission information of
the new broadcasting station. In this case, since the transmis
sion information and the first or second transmission infor

60

mation are known before demodulation, the step of demodu
lating the first layer is omitted and Switchover takes place
shortly during the guard interval period. This has an outstand
ing effect of Switching the channels without interrupting data
reception, or seamlessly. In step 653k, the new channel is
demodulated based on the first or second transmission infor

65

mation and in step 653m the new channel data is output and/or
displayed and it is checked in step 653n whether the new
channel is output for a certaintime or more. If"No, the check
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is continued and if “Yes”, in step 653p the use frequency

28
“No”, the process moves on to step 655, sets n=0, sets n-n--1
in next step 655a and decides whether demodulation is pos
sible using the parameter with priority order n of the first
transmission information or not (step 656a). If “Yes”, the
process moves on to step 656b to check whether reception
continues for a certain time or more. If “Yes”, frequency

information of the first transmission information and second
transmission information for the new channel and channel ID

is increased and operating frequency table 609 is updated. At
the same time, the latest time information of latest operating

time control table 613 (FIG. 1822) is updated.
Back in step 653c (FIG.2226), if the result is No, in step

653f, the display section inquires of the user about whether to
acquire transmission information by means of a cellular chan
nel or not. If “Yes”, in step 653g the address or URL of the
information source is sent over the uplink. Then, in step 653h
the base station ID and the desired channel are sent, in step
653i first and second transmission information and program

information 610 of the first transmission information of this
10

service ID are received and recorded in the transmission

information DB. Then, the process moves on to step 653 and
follows the same steps.
On the other hand, if the result in step 653f is “No”, the
channel is switched in step 653q and if there is no transmis
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sion information, a transmission channel is searched for and
the channel is switched over to the other channel. If no first

transmission information is found in step 653f, either, the first
transmission information is searched for in step 653rby trial
and error, the first layer is demodulated to obtain the demodu
lation information and the second layer is demodulated, and if
step 653s results in “OK”, the process moves on to aforemen
tioned step 653m. If “No”, step 653r is repeated.
Following the above-described procedure, even if the local
base station from which data is being received does not Sup
port the present invention and it is only the base station ID that
can be received, since a broadcast received signal of each
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station contains transmission information, first and second

transmission information corresponding to the base station
IDs of other stations, the present invention has the effect of
Switching from one broadcasting station to another seam
lessly. Moreover, even if the above-described service is not
found, it is available from a server through a cellular channel,
which makes it possible to acquire transmission information
under any circumstances and Switch between channels seam
lessly.
(5-5-4) In the Case where the Base Station Notifies the Num
ber of a Broadcasting Channel Under Service

frequency control table 609 in FIG. 1822 or the nth oper

35
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FIG.2327 describes the procedure and effects resulting

from providing regional identification IDs for different
broadcasting stations using a channel common to the broad
casting stations. In step 654a, the base station sends the chan
nel number of a broadcasting station and broadcasting station
regional identification ID or an ID specific to the broadcasting
station. In step 654b, the cellular phone receives this infor
mation and checks in step 654c whether the ID is actually the
ID specific to the broadcasting station. If “Yes”, the process
moves on to step 654d and waits for an instruction for receiv
ing the channel (n). When the instruction arrives, it is checked
in step 654e with the transmission information DB whether
the transmission information of the broadcasting station
exists or not and if the broadcasting station exists, the process

50

and demodulate the second layer. When reception continues
for a certain time or more in step 655p and in the case of the
latest time control mode in step 655q, this parameter is
recorded in latest rank 614 to lower the newness level of

60

FIG. 2428 will describe the method of controlling fre

Step 655a decides whether the first layer of Ch(n) can be
received using the first transmission information or not. If

newness level of other parameters are decremented by one. If
the nth frequency information is higher than the (n-1)th fre
quency information in step 655h, step the orders of the two are
switched round in step 655i. Then, in step 655k, a broadcast
signal is received.
Here, back in step 655e, when the result is “No”, if n does
not exceed the last value in step 655m, the process goes back
to aforementioned step 655d. If n exceeds the last value, the
first layer is demodulated in step 655n to acquire the second
transmission information in the demodulation information

55

quency and updating the frequency information or priority of
frequency control data when frequency control table 609

(FIG. 1822) is provided for each channel ID.

ating frequency of latest operating time control table 613 or
priority information with high latest operating frequency. In
the case of demodulation, that is, “Yes”, it is checked in step
655f whether reception continues for a certain time or more
and if the result in step 655f is “Yes”, the nth frequency
information of the second transmission information of oper
ating frequency control table 609 is increased in step 655g or
the nth frequency information of the second transmission
information of latest operating time control table 613 is
recorded in the field of latest rank 614 and the ranks in the

45

moves onto step 655a in FIG. 2428. If “No”, the process

goes back to step 654d and since it is not a Substantially
specific ID, this channel is tuned or demodulated using the
transmission information of a channel ID having transmis
sion information with the highest operating frequency.
(5-5-5) Updating Frequency Control Table

nth parameter or the first transmission pattern is increased
(step 656c). When the result of step 656b is “No”, step 656c
is skipped. When the (n-1) th frequency information is
Smaller than this nth frequency information (Yes) in step
656d, the nth and (n-1) th priority orders are switched round
in step 656e. Then, the process moves on to step 655b. Here,
back in step 656a, if the result is “No”, the process moves on
to step 656g to try demodulation by changing the parameter of
the first transmission information until n becomes greater
than n(LAST), and if “Yes”, the process moves on to afore
mentioned step 656b. However, when n becomes greater than
n(LAST), the parameter of the first transmission information
is changed in step 656huntil it can be demodulated. When the
parameter of the first transmission information is demodu
lated and reception continues for a certaintime or more in step
656i, and if the n(LAST)th frequency information is equal to
or smaller than a certain value in step 656, the frequency
control table is updated in step 656k using this transmission
information as the n(LAST)th first transmission information
data. Or the frequency control table including other data is
updated using this transmission information as latest data 614
of latest operating time control table 613. Then, the process
moves on to aforementioned step 656d.
On the other hand, back in step 655a, if the result is “Yes”,
the process moves on to step 655b, sets n=0, regards n+1 as in
in step 655d, tries demodulation in step 655e using operating
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others. In the case of frequency control, when the last fre
quency information of n is equal to or lower than a certain
value, this parameter is replaced in step 655r with the last
parameter of n and the parameter is updated and recorded.
When the last frequency information of n is not lower than the
certain value, a broadcast signal is received in step 655k. As
shown above, since frequency control can be performed over
transmission information of each broadcasting station in the
case of the frequency control mode, this mode is effective
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when there are many types of transmission parameters of a
broadcasting station. Furthermore, the latest operating time
control mode is effective for a broadcasting station which
changes transmission information in a long cycle Such as
every year or every season. The latest operating time control
mode is also effective when there area few types of transmis
sion parameters. The above-described methods produce an
effect of increasing a hit ratio of transmission information.

30

Cross-sectional views (a) and (b) of FIG.2933 show the
part B-B' in FIG. 2832 respectively. Color display section
724 in FIG. 29.33(a) is constructed of reflector 713, polar

structures of the present invention in sections in part A-A and

FIG. 2529 shows the same method as the previous one

whereby in step 657i the broadcasting station ID is associated
with the base station ID and registered in the transmission
information control database. Then, in step 657 transmission

10

parameters are patterned as shown in FIG. 1822 with spe

cific patterns such as first pattern number 554 and second
pattern number 555 and registered in step 657k, thus produc
ing the effect of drastically reducing the volume of registered

15

data.

(6) Sixth Embodiment
An embodiment of a new business model using cellular

phone 501 will be described. FIG. 2630 is a business flow

diagram of this business model.
(6-1) Cellular Phone
First, a cellular phone used in this embodiment will be

25

explained. FIG. 2731 is a front view of cellular phone 501
and display section 590 has sub-display section 592. FIG.
27 31(a) shows display section 590 displaying a menu
screen and FIG. 2731(b) shows display section 590 in a

barcode display mode or BC mode. In the BC mode, sub
display section 592 shows a barcode.

30

32(b), color filters with three colors of RGB are aligned
sequentially in the horizontal direction in the part above bor
der line 702. Therefore, expressing one pixel requires three

35

in FIG. 29.33(b). For this reason, when incident light 711 is

FIG. 2832 shows a layout of image 701 of the display
element of the present invention when display section 590 is
provided with a color display function. As shown in FIG.28

uses element 700 which has the same width as that of the color
40

element 700 of FIG. 2832, the color display section and

FIG. 2832(d).

45

710 as shown in FIG. 3034, and therefore the light beam
of FIG. 29.33(a), while the amount of passing light is

passes through R filter 705 shown in the cross-sectional view

reduced drastically through a filtering effect of G filter 706
and B filter 707 with shorter wavelength. For this reason, to
allow a barcode reader having a red color light source to be
read stably, the pitch of the bar should be roughened to 3L or
more. In the case of a cellular phone with a small display
section in particular, attempting to display a barcode reduces
the amount of information significantly.

50
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The present invention allows detailed bar 704 (FIG. 28
part of display section 590. As shown in FIG.2832(c), the

played as shown in FIG. 2832(d), even a small display
section can display a barcode of large data.

Sub-display section can share the same display element. Since
it is only necessary to use a transparent material instead of a
color filter for only the area of the sub-display section, it is just
one step that needs to be added. If transparent layer 723 is
formed by thickening ITO layer 719, manufacturing is pos
sible without the need to increase steps, which facilitates
Volume production.
Using the display element of the present invention for an
electronic settlement system, etc. requires 3 or 4 barcodes to
be displayed. Attempting to display a barcode 3 to 4 times
takes a lot of trouble and increases a processing time.
To improve this, the display device of the present invention
provides an optical detection section 725 near sub-display

section 592 as shown in FIG. 2731 to detect light from the

32(d)) to be displayed by providing sub-display section592 in

color filter layer below the border line 702 is made up of a
transparent filter allowing monochrome display of the bar
code. The color filter layer has a pitch of 100m in the vertical
direction, while pixel pitch L in the horizontal direction can
be on the order of 30 Lum using the present technology. Thus,
since a detailed barcode with a pitch of 30 Lum can be dis

display section which is the main display section, and Sub
display section 592. By setting the width-to-length ratio of at
least the monochrome element to 1:2 or more as shown in

704, 704a, 704b and 704c of a detailed barcode as shown in

Especially, barcode reader 708 normally uses ared laser or
red light beam as light source 709 of light emitting section

red light, reflected light 712 that has passed through any of
pixel elements 700 is subjected to same attenuation, and
therefore showing the barcode on sub-display section 592
does not cause even a high-density bar to be recognized
erroneously. This produces an effect of displaying a barcode
of a large capacity.

In this case, as shown in FIG.2832, the present invention

elements 700 in the horizontal direction. If "L' is assumed to

be a pitch between neighboring elements, one pixel has a
pitch of 3L. Attempting to display bar 703 of a barcode using
a conventional color display element results in a pitch of 3L or
more such as bar 703,703a and 703b, failing to display bar

izing plate 714 and glass substrate 715 starting from the
lowest part. Transistor 716 and electrode 717 are formed on
glass substrate 715 and color filter 720 and ITO 719 are
formed inside upper glass plate 721 and polarizing plate 722
is formed out side upper glass plate 721.
Liquid crystal material 718 is injected between upper glass
plate 721 and lowerglass plate 715. Incident light 711a, 711b
and 711c from the outside is polarized by polarizing plate
722, passed through liquid crystal 718, reflected by reflector
713, passed through liquid crystal 718 again, passed through
polarizing plate 722 and become reflected light 712a, 712b
and 712c. The polarization angle and intensity of reflected
light 712 are controlled by changing the Voltage applied to the
liquid crystal.
At this time, in the case of incident light of white light,
color filter section 720 absorbs the white light and thereby
generates reflected light of RGB. However, when the light
source has red light such as barcode reader 708, no absorption
occurs with R filter 705 and the light is reflected. However,
absorption increases with G filter 706 and almost all the light
is absorbed with B filter 707. Therefore, attempting to display
the barcode may cause B filter 707 and G filter 706 to be
recognized as the bar erroneously.
The present invention uses glass substrate 715 made of one
display element and constructs sub-display section 592 with
transparent layer 723 having no color filter layer 720 as shown

barcode reader. For light source 709 of light emitting section
710 of barcode reader 708, red light is normally used. As
60
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shown in FIG. 3135, this light is detected by optical detec

tion section 725. To distinguish between disturbance light and
reading light, light input window 727 of optical detection
section 725 is provided with color filter 726 which allows
only a red color to pass This filter makes it possible to reduce
optical noise which becomes disturbance. The detected signal
is measured by light intensity measuring section 728 and light
input time measuring section 729, introduced by separation
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section 730 into continuous signal detection section 731 and
pulse signal detection section 732, its display is updated to a
new barcode by barcode display control section 733 and the
barcode display of sub-display section 592 is updated by
display circuit 734.
This procedure will be explained using the flow chart in

FIG.3236. Abarcode display starts in step 661a, n=0 in step
611b, n=1 is added in step 661c and the nth barcode is dis
played in step 661d. When optical detection section 725
detects the light read by the barcode reader in step 661e, it is
decided in step 661f whether there is incident light with an
amount of light equal to or greater than a certain value I1 for
a certain time t1 or more to check to see if it is the light from
a continuous irradiation type barcode reader or not. If “Yes”
here, it is decided to be the light from the barcode reader, and
it is decided in step 661h whether n is the final value or not. If
“Yes”, the process ends and if “No”, the process goes back to
step 661c, increments n by 1 and displays the nth barcode, that

10

15

signal of detection section 725. Or as shown in FIG. 3943 or
FIG. 4044, cellular phone 501 displays mbarcodes one
after another at certain intervals. In step 660m, when barcode

is, the next barcode on sub-display section592 (FIG.3135).

reader 708 has read the mth barcode, barcode reader 708

Back in step 661f, if the result is “No”, it is examined in
step 661g whether there is any irradiation of a scan type
barcode reader. In the case where a short pulse signal with a
certain time t2 (t1d-t2) with a specific amount of light I2 or
more is detected a certain number of times n1 or more and a

certain time t3 (t2<t3) has elapsed in step 661, it is decided
that there was a read of the scan type barcode reader. In step
661n, if n is the final value, the process ends in step 661i. If not
the final value, n is incremented by 1 in step 661c. Thus, the
barcode reader irradiates reading light, in til seconds, new
barcodes are automatically displayed one after another and
therefore the user need not perform any operation to update

sends the data to virtual shop 740 via settlement company
900.
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(6–2) Explanation of Overall Business Model

FIG. 2630 shows a business flow diagram of a business

In step 660n, the virtual shop checks the registration num
ber, cellular ID, product ID, discounted price, etc. and if
“OK”, sends information such as the discounted price, prod
uct ID, etc. to POS terminal 750 via settlement company 900
in step 660p. In step 660d, POS terminal 750 settles account
for the discounted price using a credit card, etc. and delivers
the product to the user upon completion of the settlement.
(6-3) Detailed System

FIG. 2630 will be explained in further detail using FIG.
33 37. A purchase order is sent from cellular phone 501

the barcode.

model of purchase with authentication, reception of product
and payment using T mode cellular phone 501. First in step
660a, broadcasting station502 sends product purchasing pro
cessing software which is a program writtenina Web descrip
tive language such as HTML for PC, BML for broadcasting or
JAVA for mobile devices and product data to cellular phone
501 using airwave.
The user constitutes a Web site on a server using the prod
uct purchasing processing Software and opens a homepage
for purchases of products. In step 660b, the user selects virtual
shop 740 and accesses virtual shop 740 via cellular phone
company server 742, Internet 741, communication control
section 743 and virtual shop sever 744 using uplink 507 of the
cellular phone.
In step 660c, cellular base station 503 sends product infor
mation and standard price information using downlink 506.
In step 660d, the user selects a product, service or ticket and
sends order information to virtual shop 740 using uplink 507.
In step 660e, information on the payment method, price,
discount coupon, etc. is sent to the user.
In step 660f the user selects methods for paymentata shop
with a discount coupon, that is, methods for authentication,
payment or settlement and receipt of the product at an actual
shop Such as a convenience store, and sends the information
as well as the cellular phone number of the user to the virtual
shop using the uplink.
In step 660g, virtual shop 740 checks the price discount
coupon, then calculates the discounted price, encrypts a reg
istration number which associates the product information
and the discounted price with the cellular phone number of
the user, further encrypts and sends this to the user using
downlink 506 or by e-mail. In step 660h, registration number
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memory 747 of cellular phone 501 registers the registration
number indicating that the order has been registered with the
nth registration number.
When the processing of the system is completed, in step
660i, user 746 moves to actual shop 748 specified by the user
Such as a convenience store carrying the cellular phone. In
step 660, the user switches the mode to BC mode, prepares to
display m pieces of data such as the nth registration number,
product ID, discounted price using a barcode on the Sub
display section 592m times one after another and displays the
first barcode to begin with.
In step 660k, an employee of actual shop 748 reads barcode
751 displayed on sub-display section 592 of display section
590 using barcode reader 708 connected to POS terminal 750.
In response to the reading light, cellular phone 501 changes
and displays the barcode m times according to the detected
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including client 800 to server 801. After receiving cellular
phone number 804 recorded in a bridge media such as SIM
card 803, user ID 805, payment information, shipment infor
mation, positional information 816 from client 800 via a
cellular phone line, server 801 assigns an assignment ID to
control this event.

Server 801 associates this assignment ID with the pur
40

45

50

55

chaser information recorded in customer database 812 and
records it in client ID customer table 809 and customer data

base 812. Server 801 then selects actual shop 748 near posi
tional information 816 and actual shop 748 near the user's
home or company from actual shop database 813 and obtains
nearby shop information 819 of nearby actual shop 748.
Server 801 identifies this information and product assign
ment ID 806 and sends an HTML document including a
product order button to client 800 via the cellular phone line.
Client 800 stores assignment ID 806 in memory 802 and
displays the an HTML document on display section 590.
At the same time, the server checks the product stock
situation with stock database 815 of shop 748 of nearby shop
information 819 and selects a shop with the stock. Further
more, the server issues coupon ID using time information 817
and registers it in coupon control database 820. When the user
selects specific actual shop 748 from nearby shop information
819, selects the order button of a specific product and inputs
the information, this information is sent to server 801 via the

60

cellular phone line.
Upon receipt of the purchase request of the specific prod
uct, server 801 combines using assignment ID 806, associ
ated customer database 812, stock database 810, order data

base 811 and purchase information using client ID 814 such
as cellular phone number 804 of client 800 and/or userID805
65

and client ID customer table 809. The server then sends the

selected product, information related to assignment ID 806,
product sum 823 calculated based on coupon control database
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820 using the discount rate, information on the expiration
date of the coupon, the expiration date of purchase, product
ID 824 and coupon discount rate 825 to user-selected actual
shop 748 so that actual shop 748 stores the information in
purchase database 822 of POS terminal 750.
When the consumer visits actual shop 748, selects a prod
uct to be purchased of cellular phone 501 and presses the BC
mode switch, the cyclic barcode of the present invention is
displayed on display section 590, read by barcode reader 708
and at least assignment ID 806 is read. The sum of product
823 and coupon discount rate 825 are extracted from purchase
database 822 in the memory, the purchase price is calculated,
displayed on POS terminal 750 and the product is delivered
upon settlement. When settlement is executed with a credit
card, the settlement is done by communication.
This system allows checking without using a communica
tion circuit at the time of purchase and can thereby perform
authentication instantaneously and speed up processing. This
system is effective for settlement at a convenience store or
ticketing at the entrance of a theater where people lineup. If a
settlement procedure is completed beforehand using a cellu
lar phone, etc., this system takes almost no time and can
thereby handle many users.
(6-4) Actual Electronic Commerce
Next, an example of actual commerce using the above
described business model will be explained. As an example of
this product, Suppose an airplane ticket which requires a
reservation. According to the current airplane ticket reserva
tion system, the user makes a reservation by telephone or a
personal computer, receives a registration number, visits an
information desk, informs the registration number to an
employee orally or using a sheet. The employee manually
inputs the registration number, the center checks it and then
the user pays and receives the airplane ticket. With the present
invention, the user can make a purchase reservation from
anywhere using cellular phone 501, and an authentication
number and registration number are displayed through a bar
code on display section 590 of cellular phone 501 without the
need to orally inform data or print out on a sheet.
The present invention allows the user to acquire a ticket by
a cellular phone using the same procedure as that explained in

34
In the case of an amusement park, it is possible to acquire
reservations for or the right to reserve different facilities after
the purchase of the admission ticket. In this case, as shown in

FIG. 3438 and FIG.2731 (E), cellular phone 501 receives

5

tion or restaurant from the center first, creates a list of attrac

tions or restaurants in ascending order of reservable time of
admission and displays the list on display section 590.
When using a cellular phone line, the user sends a request
10

to the center and receives information on the situation of

15

available space from the center. In the case of data broadcast
ing which is unidirectional, the center broadcasts data repeat
ing information on the situation of available space or reser
Vation situation information many times in a carousel fashion.
The user selects, acquires and displays information of the
attraction of his/her choice from the carousel data.

A specific display is shown in FIG. 2731 (E) The list
shows “Cable car, that is, an attraction name, “11:30, that
is, a reservation time, No. “14, that is, the number of remain
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832 if necessary in cellular phone 501 (step 827e). When
more tickets are needed for family members, etc., a plurality
of IDs and passwords are entered.
In step 827f, the cellular phone sends these ticket IDs,
cellular phone ID and attraction ID to the center. In the case of
an attraction reservation, the center checks based on this

ticket ID using a tuner whether the previously issued reser
50

Vation ticket is valid. In this case, due to Some conditions, if

the current right to use a specific ticket ID is not valid, a flag
indicating prohibition of use for a specific ticket ID is set in
the center database, and therefore the use of the ticket is
55

That is, the first row of the list shows flight No., departure

seats, for example, 25 seats of the flight for 99 dollars, the
lowest fare, or displays the seat number of the seat closest to
the user's preference such as “14B'. The nth row shows the
nth cheapest airplane ticket. In the case of tickets for a movie,
musical, amusement park, etc., the list shows performances or
attractions of the same content in ascending order of fees or
distance and in order of preferences.

accesses the homepage of a virtual shop of an amusement
park over the Internet and acquires information on attractions
and restaurants on the day. The user selects a specific attrac
tion from them, enters in reservation processing mode in step
827d and manually enters the ID number of admission ticket

832 (FIG. 2630) the user has or password written in ticket

cellular phone 501 as shown in FIG. 2731(C).

time or scheduled arrival time, total number of desired vacant

etc. In this way, the cellular phone searches for an attraction or
performance close to cellular phone 501, displays in ascend
ing order of distance, which allows the user to select a nearer
attraction easily. In the case of a restaurant, the cellular phone
creates a list in ascending order of price and displays the list.
If the time is quite early, a discounted price is displayed for a
certain period of time.
This procedure is shown in step 827a and 827b of the flow

chart in FIG. 3438. In step 827c, cellular phone 501

range.

In step 660c, virtual shop 740 sends product information.
In the case of an airplane ticket, virtual shop 740 sends infor
mation on a ticket of flight with vacant seats on a desired
date/time, desired destination in ascending order of fares and
the information is finally displayed on display section 590 of

ing available reservations, Area 'A', that is, the location of the
attraction in the amusement park. The order of display in the
list corresponds to the ascending order of time of admission or
compares the aforementioned location of the attraction in the
amusement park, the GPS system of the user's cellular phone
501, positional information such as the base station ID from
the base station or positional information 816 from position

detection section 558(FIG.3337) such as direction sensor,

FIG. 2630. First, the user accesses the nth virtual shop 740

selling an airplane ticket or music concert ticket and selects a
product such as an airplane ticket or ticket (step 660b). The
user sends information on a request for a specific date, spe
cific time, specific destination, attribute information Such as a
seat on the passage side concerning the airplane ticket to
virtual shop 740. In the case of a ticket, the user sends infor
mation on a specific concert, specific date, specific time or
specific time and specific seat and desired fee within a specific

information on the situation of available space of the attrac

60

prohibited (step 827g). If the right to use is still valid, the
center issues a reservation ticket or provisional ticket.
At this point in time, since the center is far from the tick
eting machine and cannot issue the ticket, the center issues an
authentication number, that is, provisional ticket information,
encrypts and sends it to cellular phone 501. Cellular phone

501 saves this information in memory 802 (FIG. 33 37)

(step 827k). More specifically, the memory stores the name of
the reserved attraction, start time, place, authentication infor
mation, etc. Based on the aforementioned start time informa
65

tion, cellular phone 501 drives the speaker or vibration sec
tion of cellular phone 501 a certain time before the start time
to remind the user of the event and urges the user to go to the
place.
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Then, the user moves from the place of entry to admission
gate apparatus 828 at the entrance of the attraction or ticketing
machine 829. Cellular phone 501 enters reservation issuance
or admission permission processing mode. If a certaintime or
more has elapsed or the time is outside the range of the
reservation specification time, a use prohibition flag is set,
and therefore it is not possible to accept processes in step
827k and 827p (step 827).
Reservation ticketing machine 829, magnetic reader sys
tem of admission gate apparatus 828 or optical reader system

36
827s and the user can receive actual reservation ticket 832,

and when the reserved time comes, the user can pass through
the admission gate by inserting the reservation ticket into card
reader 831. At this time, a flag of prohibition of admission for
the attraction is setto “ON” so that the user cannot entertwice

10

or radio IC type card reader 831 in FIG. 2630 reads the

ticket ID of ticket 832 (step 827k).
In step 827m, it is checked whether the device ID such as
the telephone number of cellular phone 501 is registered in
the center database or not against the ticket ID, and if regis
tered, the process jumps to step 827q. It registered, an authen
tication check for the portable terminal is omitted and it is
only necessary to insert the ticket into card reader 831.
If not registered, the portable terminal displays the authen
tication number using a barcode, etc. If the amount of infor
mation to be displayed is large, both Bluetooth and barcode
displays instead of the authentication number are used. A

15

invention allows authentication. At the time of admission, the

token for communication mutual authentication or ID infor

mation is displayed on display section 590 of cellular phone

501 as shown in FIG. 2731(b). Barcode reader 708 (FIG.
3337) reads this barcode to obtain mutual authentication,

25

communication token or ID information. In the case of a

one-dimensional barcode, barcode reader 708 with a one
dimensional sensor is used and in the case of a two-dimen

sional barcode, a barcode reader with a two-dimensional sen

30

sor Such as a video camera is used.

Then, cellular phone 501 sends/receives information

to/from ticketing machine 829 (FIG. 2630), etc. via Blue

tooth, and it is thereby possible to establish reliable commu
nication between specific POS terminal 750 and specific cel
lular phone 501 and prevent misoperation or fraud (step
827n).
At the entrance, people line up and there is a plurality of
portable terminals within the communication service area
such as Bluetooth and radio LAN, and therefore it is difficult

to identify the terminal with which the machine is communi
cating. The present invention reads mutual communication
parameters such as barcode token on the display section of
one portable terminal at the entrance and communicates using
those parameters. This makes it possible to identify one com
munication party, drastically improve security and prevent
misoperation.
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radio LAN IEEE802.11a.11b.
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cation number and in FIG. 2630, when the center indicated

60

admission mode in step 827t, admission gate 830 in FIG. 26

30 is opened and the user is allowed to enter the place of
attraction, concert or performance (step 827u). After the
attraction is finished, the next attraction list is requested in
step 827a at the top.
In the case of a reservation ticketing mode back in step
827r, ticketing machine 829 issues a reservation ticket in step

the authentication ID with a barcode and sets the admission

prohibition flag to “ON”. At the time of exit, the system reads
the authentication ID of the portable terminal, sets the admis
sion prohibition flag to “OFF' and at the time of reentry, reads
the authentication ID and sets the admission prohibition flag
to “ON” and in this way prevents any fraud.
The above-described method allows the user to acquire the
right to obtain a reservation ticket anywhere. Thus, this has
the effect of allowing the user to acquire the right to obtain a
reservation ticket without visiting the place of attraction. In
step 827e, once the ticket ID and password are registered, they
are registered in memory 802 of portable terminal 501 (FIG.
more, once an authentication of the portable terminal is per
formed in step 827n and 827p or an authentication is per
formed using a fixed terminal, authentication is possible only
with the ticket ID thereafter. As a result, at the time of the

Then, in step 827p, barcode reader 708 reads the authenti
by virtual shop 740 checks and decides that the calculation
result of the authentication number is correct, the process
moves on to a permission mode in step 827r. In the case of an

admission prohibition flag of the ticket ID is set to “ON”. In
the case of a user of with portable terminal who exists tem
porarily, the ticket ID is read from the ticket, the portable
terminal ID is displayed with a barcode, the barcode readers
reads the barcode and the admission prohibition flag is set to
“OFF". At the time of reentry, the ticket ID and portable
terminal ID are read likewise and the admission prohibition
flag is checked.
In the case of legal use, the ticket ID matches the portable
terminal ID and the admission prohibition flag is OFF, and so
the reentry is admitted and admission gate apparatus 828
opens the gate. Setting the admission prohibition flag to “ON”
after the entry prevents illegal entry. In this case, a barcode
display of the portable terminal alone can realize a virtual
electronic ticket without using a physical ticket.
The aforementioned admission system allows the user to
purchase an electronic ticket through WEB beforehand,
acquires an authentication ID, saves it in memory, displays

3034), and therefore no second input is needed. Further

As shown in 592a (FIG.2731), a large capacity encryp
tion key for encrypted communication is sent in addition to
the token using a two-dimensional barcode with a large dis
play capacity and radio communication is mutually carried
out using this encryption key, which allows communication
with high security. An example of Bluetooth has been pre
sented here, but similar effects can also be obtained using

illegally. Then, in step 827r, the center stops issuing any new
authentication number or reservation ticket concerning the
original ticket ID for a certain period of time to prevent two or
more reservation tickets from being issued during the same
period. It is also possible to set the aforementioned reserva
tion use prohibition flag.
In the case of an amusement park, when an individual exits
and reenters, the system authenticates the individual who
once exited using UV ink, etc. for authentication of the indi
vidual. However, using the barcode display of the present

65

second admission for another attraction, it is not necessary to
read the barcode at the entrance on the same day, this has an
effect of allowing the user to acquire admission or a reserva
tion ticket by only making a reservation using a portable
terminal and letting the entrance machine or reservation tick
eting machine read the admission ticket.
The above-described examples are cases of an amusement
park and performance, but the same procedure applies to a
case of an airplane ticket by making a reservation using a
portable terminal, letting the gate at the airport read the bar
code and acquiring the seat ticket or letting the machine read
the barcode and allowing the user to get aboard the plane
directly through the gate.
(6-5) Barcode Display Method 1
Then, a specific example of a method of displaying a bar
code used in electronic commerce according to the present

US RE45,663 E
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invention will be explained. FIG. 2731(b) expresses same
data using two kinds of barcodes; two-dimensional barcode
592a and one-dimensional barcode 592. First, when the data
is small, the two-dimensional barcode 592a an done-dimen

sional barcode 592 do not change their display patterns.
Then, when the data is relatively large, the two-dimen
sional barcode 592a does not change its display pattern, while
the one-dimensional barcode 592 displays a plurality of dis
play patterns with different data contents cyclically on a time
sharing basis and thereby displays large data which is conse
quentially equivalent to the two-dimensional barcode.
When the data is much larger, the two-dimensional barcode
592a changes its display pattern though with a low frequency,
while the one-dimensional barcode 592 displays a plurality of
display patterns cyclically on a time-sharing basis with a high
frequency. Even in the case where encryption causes the
amount of display data to increase, this allows the barcode to
be displayed speedily.

10

15

This allows both the one-dimensional barcode and the

two-dimensional barcode to display the same Volume of data
simultaneously. This also allows barcode reader 708 (FIG.

code reader 708 reads the data and when authentication is

2630) to read data with either the one-dimensional barcode

using a one-dimensional sensor or the two-dimensional bar
code using a two-dimensional sensor Such as a video camera,
which provides compatibility. This has an effect of allowing a
barcode reader of any type to read data. Furthermore, by
displaying the one-dimensional barcode or two-dimensional
barcode, it has the effect of displaying larger data. The above
described example is the case where the one-dimensional
barcode and two-dimensional barcode are displayed simulta
neously a plurality of times, but displaying either the one

25

30

dimensional barcode or two-dimensional barcode individu

ally a plurality of times also has a similar effect of increasing
the volume of data displayed.
In the case of a low-priced product, authentication is pos
sible only with a registration number and therefore only one
time display is enough for most applications. Even when the
Volume of data is large and the barcode needs to be displayed
a plurality of times, the present invention automatically pre
sents a plurality of barcodes one by one and allows the user to
get authentication processed speedily by only holding display
section 590 of cellular phone 501 over barcode reader 708,
thus producing the effects of omitting the authentication pro
cedure and improving convenience compared to the conven
tional system.
A cellular phone having display section 590 with a mono
chrome display can display a high-density barcode at any
location of the screen as far as its pitch in horizontal direction
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Then, a specific example of a procedure for purchasing a
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According to FIG. 2630 again, an electronic authentica

tion method is shown below which carries out processing
with only the downlink without transmission over the uplink,
that is, an electronic authentication method available only in
broadcasting T mode.
First step 660a in which broadcasting station 502 sends
product purchase Software and product data and data is down
loaded is the same. In step 662a, user 746 of cellular phone
501 selects virtual shop 740. In step 662b, information on the
product or service price is displayed using product purchase
Software and product data of a specific shop. In step 662c,

a ticket.

(6-7) Example of Purchase of Product or Service uUsing

to be displayed as shown in FIG. 3539. This makes it
possible to display an authentication, product ID and dis
counted price, etc. at a shop without changing the screen.
Thus, all processing is completed with a one-time display.
(6-6) Electronic Authentication Using Downlink

completed through the POS terminal, a payment is executed.
If there is a coupon, it is possible to acquire the product at a
discounted price.
This method has the effect of completing an electronic
authentication/purchasing system without any transmission
through a cellular phone. In this method, since no cellular
phone circuit is required, it is possible to implement this
business model also by combining a portable TV with the
display method of the present invention. Using this method, it
is also possible to acquire a coupon registration number, etc.
from a general home television set, send the registration data
to cellular phone 501 with the BC mode over a radio channel
such as Bluetooth from the TV set, take the cellular phone to
the shop and purchase a product such as an airplane ticket or
Barcode Mode

is 50 um or less. As shown in FIG. 2832(c), setting the

aspect ratio to 2:1 or more allows not only characters but also
a plurality of high-density barcodes 751,751a, 751 band 751c

38
user 746 selects a specific product from among the products
displayed. In step 662d, the product purchase software dis
plays the fee and settlement method. In step 662e, if the
product is accompanied by coupon information including
Some benefit such as a discount, the discounted price is dis
played in step 662f.
When user 746 selects the purchase of the product in step
662g and there is still an available coupon, the coupon regis
tration number which can be issued during the term of validity
of the coupon is registered in the registration number memory
section. When settlement at the shop is selected in step 662h
and data transmission is not necessary in step 662i, if there are
the date of purchase of the product, price or coupon in step
662, the registration number and discounted price are
recorded in the BC mode memory section.
Back in step 660i, the user visits the shop and displays the
cellular phone number, productID, coupon registration num
ber and discounted price, etc. on display section 590 of cel
lular phone 501 using barcode 751. Then, in step 660k, bar

60

product or service in a BC mode will be explained. FIG. 36
40 and FIG.3741 are flow charts for purchasing a service In

step 663a, data broadcasting “CDE is received and product
purchase menu screen 664a is displayed in step 663b. Instep
663c, if “2 is selected from the menu numbers, for example,
first screen 664b with menu number 2 is displayed in step
663d and coupon benefit information is shown as illustrated
in the figure. If the coupon is selected in step 663e1, the
purchase program or issuance center issues the coupon reg
istration number in step 663e2. In step 663f, the coupon
number is received using the program or downlink and the
coupon registration number together with the product ID is
recorded in the registration number memory.
Then, in step 663h, the second screen of menu n is dis
played on screen 664c. Screen 664c displays both the basic
fee and the discounted fee when the coupon is used. When the
settlement method is instructed in step 663i, a registration
control number Such as BC-4 is displayed as shown on Screen
664d, recorded in the registration number memory section
and the coupon registration number, discounted Sum and
product ID are recorded in the registration number memory
section in step 663.

In step 665a in FIG. 3741, if BC mode switch (SW) 736
(FIG. 2731) is turned ON, the process moves on to step

65

665b and all registration data of the BC mode registration
control numbers is read and part of the data is displayed in a
list as shown on screen 666a. If the data of the registration
control number of m (e.g., No. 3) is selected in step 665c, a
screen without the barcode on screen 666b is displayed.

US RE45,663 E
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Since the system in FIG.3842 can be constructed of only

Here, when BC mode SW 736 shown in FIG. 2731(b) is

pressed in step 665d, the BC mode is turned ON and n-0 in
step 665e and n is incremented in step 665f. In step 665g, the
nth barcode is displayed. In the first case, as shown on Screen

666b, and when optical detection section 725 (FIG. 2731)

detects reading light in step 665h, the process moves on to
step 665 and moves on to step 665k after a certain duration,
and if n is not the final value, the process moves back to step
665f and increments n. By the way, even if the result is “NO”
in step 665h, the process moves on to step 665i, turns ONBC
mode SW 736, then moves on to step 665k, increments in and
displays the next barcode.
In this case, constantly cycling barcodes at certain intervals
to display barcodes No. 1, No. 2, No. 3, No. 4, and so on is not
an efficient way but ensures that all barcodes are read with

10

15

668e in FIG.3842(b). If n is not the final value in step 668g.

Screen 666c shows when n=2, screen 666d shows when in
is the final value and when in reaches the final value, the

25

FIG.3842 shows an example of a case where the display

apparatus of the present invention is applied to portable TV
receiver which has no portable transmission/reception func
tion. Portable TV receiver 753 has a configuration resulting
from removing the transmission/reception section of a cellu
lar phone from the configuration in the block diagram in FIG.

30

3337 and therefore the block diagram is omitted. As shown
in FIG. 3842(a), portable TV receiver 753 has display

section 590 and sub-display section 592. It is also provided
with BC (barcode) mode SW 736 to allow barcode 751 to be
displayed.
A procedure for paying a contract rate of data broadcasting

will be explained using the BC display flow chart in FIG.38
42(b). FIG. 38.42(b) is basically the same as the flow charts
in FIG. 3640 and FIG. 3741. A fee settlement program

FIG. 3943 shows a more specific method of displaying
barcodes explained in FIG. 38.42(b). First, the method will
be explained using FIG. 3943(a). First barcodes 751a and
752a (FIG. 3943) are displayed for time T1 in step 668f on
the Sub-display section which is in a non-display state in step

time.

process moves back to step 665b and displays screen 666a.
According to the present invention, authentication that
used to be performed orally or using paper or a credit card can
now be performed by simply reading the display section of a
cellular phone using a barcode reader, and therefore the
present invention improves convenience.
(6-8) Application to Portable TV Receiver

a receiver, the barcode display system of the present invention
can be expanded for wider applications. For example, when
the user takes this reception terminal to a convenience store to
pay an electricity bill, the barcode reader reads the data and
only by doing so, the fee, subscriber number and month of
payment, etc. are input and upon payment, electronic settle
ment is executed and the payment of the fee is notified to an
electric power company. The present invention omits some of
the payment steps so far and thereby results in labor savings.
(6-9) Barcode Display Method 2

no-display 757a is displayed in step 668k. When the barcodes
are displayed for a certain time T2 which is shorter than T1 in
step 668m, second barcodes 751b and 752b are displayed for
time T1 (step 668f) in steps 668d and 668e and non-display
757b is displayed for time T2 (step 668m). When the display
of the last nth barcode 751 is completed, if the cycle is before
the mth cycle in step 668h, non-display 757Z is displayed for
a non-display period 754 of time T3 which is longer than T2
(step 668p) in step 668n and the first barcode 1 is displayed
for period T1 755a again. This process is repeated m times.
It is also possible to display either barcode 751a or barcode
752a independently. Or it is also possible to display both
barcode 751a and barcode 752a simultaneously as shown in
the figure. Simultaneously displaying data of the same con
tent on both barcode 751a and barcode 752a has the effect of
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allowing data to be read by both the one-dimensional barcode
reader and two-dimensional barcode reader. In this case, as

shown in FIG. 3943(a), the barcode 751a and barcode 752a
40

and information on the payment Sum corresponding to the
device ID will be downloaded from data broadcasting. CDE
by means of data broadcasting beforehand. As explained

show in patterns, but since the two-dimensional barcode has a
larger Volume of display data, it displays K patterns where K
is smaller than n (that is, n>K). This causes the display time of
the barcode 752 to be K/n times T1, which makes recognition
of the barcode more reliable.

As shown in FIG. 3943(b), non-display 757z is provided

using the lower half of FIG. 2630, electronic purchase

45

First, in step 668a in FIG. 38.42(b), BC mode SW 736 is

50

processing is possible through only broadcasting reception.
Therefore, explanations of some stages will be omitted and
explanations will be started in and after the stage in which
advance data for payment is ready.

only at the beginning of a cycle and by not providing any
non-display period between the remaining barcodes 751a,
751b and 751e, it is possible to speed up the display.
By providing the non-display periods 756a, 756b and 756c.
the present invention can reduce wrong recognition by the
barcode reader. In general, there are scan type barcode readers

Such as laser Scan, manual scan or two-dimensional sensor

pressed and turned ON, a menu screen appears and when the
ith menu is selected (step 668b), n=0 in step 668c and n is
incremented in step 668d and the nth BC appears (step 668e)

and these constitute the mainstream. If the display of a bar
code changes Suddenly during a scan, for example, barcode 1

Screen 668 shows the case when n=1 and the data of POS

with the result that completely different barcodes are read. Of
course, it is possible to eliminate most of them by error
correction, but it is difficult to eliminate all errors completely.
Furthermore, retries caused by errors take time to read.
Providing non-display period 756 between the display
period of barcode 1 and the display period of barcode 2 in
such a way that T1DT2 as with the present invention can
drastically reduce reading errors caused by time cross-talks
between barcode 1 and barcode 2. Furthermore, non-display
757Z is displayed at the beginning of each cycle for T3
(T3>T2). Then, during a read the barcode reader measures the
time and can thereby detect start barcode 1: 751a and has the
effect of facilitating the synchronous detection of the start
data of the read data. The non-display screen in this case may

reading code: 2436 is displayed in the form of barcode 751.
If a certaintime has not elapsed yet in step 665f the process
moves back to step 668d, increments in and displays the next
barcode. If a certain time has elapsed in step 668f and n
reaches the final value in step 668g. that is, when all barcodes
are displayed completely, the process moves on to step 668h,
checks the cycle number and if it is m or less, the process
moves on to step 668n, displays barcodes No. 1 to the last
number that correspond to one cycle of the barcode, and when
cycles are completed, the process moves on to step 668i and
continues to display barcodes until the user enters a sign
indicating that the process has completed. When a completion
instruction arrives, the display of BC is finished (step 668).

is read in the first half and barcode 2 is read in the second half
55

60
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stop continuous display of barcodes. Then, the user can pur
chase a product or service at a coupon discounted price by
paying the price displayed on the POS terminal.
In the case of a purchase using the cellular phone of the
present invention, when the user purchases, for example, an
expensive article Such as a jewel, the user sends authentica

be a black screen and white screen. The white screen is

without signals and is therefore more effective in an aspect of
noise.

Furthermore, as shown in FIG. 4044, inserting barcodes

751a and 752a including a start code at the beginning makes
it possible to detect the start synchronous detection and has
the effect of accelerating and insuring data read. In this case,

tion data to the center and then the authentication center

as shown in FIG.4044, all non-display periodT2's between

barcodes may be the same.
Furthermore, display order number 759 indicating the
cyclic display order and total display number 760 are dis
played at the start parts of barcodes 751a and 752a, specific
parts of barcodes 751a and 752a or the start part of the
demodulated data. In this way, during a read by the barcode
reader, even if it happens that the barcode reader manages to
partially read only 751b which is the second display, it is
possible to store information in the barcode reader associated
with display order number 759, checking display order num
ber 759 sequentially and read all data corresponding to a total
display number 760.
This method allows partial reading of random barcodes and
therefore has the effect of speeding up a total data read time.
In this case, data structure 762 of each barcode display is as

10

reads this barcode and resends it to the authentication center
15

shown in FIG. 4044. That is, synchronous display 761,

display order number 759, total display number 760, data 764
and end display 763 are aligned in this order.
When reading of all barcodes is completed, normal bar

25

code reader 708 (FIG. 2630) outputs a buzzer tone indicat

ing an end. This end tone is input using microphone 594

shown in FIG. 1721 and detected by the detection circuit

and the end of reading is detected in this way, and therefore
the end state is displayed on the screen or by a blinking lamp
after a certain time or an end buZZer tone is output from
speaker 753 to notify users 746 with sound and display. After
a certaintime, the operation of the cyclic type barcode display

30

35

is finished.

FIG. 4145(a), (b) and (c) show the amount of reflected
FIG. 4044, there are two kinds of non-display; a white
display and black display. FIG.4145(a) shows a case where

light of the barcode sand detection signals. As explained with

40

non-display 758 in black display is shown instead of a white

display in FIG. 3943. As shown in FIG. 4145(b), there are

no more signals during non-display of barcodes. In the case of
conventional barcode reading operation, when a plurality of
barcodes is manually read, if the barcode reader is moved
away from a product tag, the reflected light is not returned,
and therefore reflected light detection signals are no longer

45

According to the display method in FIG.4145, the signal
moved away or there is no barcode display during this non
display period 765. This makes it easier for the normal bar
code reader to read the signal following the non-display
period 765 recognizing it as a new barcode. This method has
the effects of reading without problems even if a plurality of
barcodes of the present invention is cyclically displayed and
improving compatibility during a readby a barcode reader for
reading printed barcodes.
This method allows barcodes to be read reliably by opti
mizing T1 according to the barcode reader without the need to
provide optical detection section 725. When the user presses
the BC switch immediately before approving with the POS
terminal, barcodes are cycled several tens of times and hold
ing the barcode reader just in front of the display section
allows data to be read, when the reading is finished, the Pos
terminal informs the completion of reading with a buzzer
tone, etc. and therefore the user can press the BC switch to

for re-authentication thereby making it possible to implement
authentication and settlement with high security.
In the event of theft of this cellular phone, when the BC
Switch is pressed, a password is requested and if the password
is wrong, the system is set so as to prevent the barcode display
cycle from being entered. This processing prevents erroneous
authentication by theft of a cellular phone. Thus, it is possible
to implement much higher security than the current credit
card system.
Authentication systems with similar effects to those of the
present invention but with a different system are also pro
posed, but all such systems need to additionally introduce a
new apparatus into the POS terminal. However, the present
invention allows general type barcode readers currently
installed at many shops in the world to read barcodes. Thus,
the present invention can be implemented without changing
infrastructure of conventional apparatuses, etc. at such shops
at all. This produces high economical effects. Moreover, the
user only needs to press the BC mode Switch at a shop and
needs no extra conventional operations or inputs, simplifying
the authentication or settlement procedure and improving
convenience significantly.
Then, optimization conditions in the characteristic aspects
of LCD elements to stabilize barcode reading of the LCD
element of the present invention will be explained. Since the
display section of the present invention is read by a barcode
reader, several elements need to meet certain conditions. First

output.
level is lowered as in the case where the barcode reader is

makes a call or performs a packet communication with the
phone number of the cellular phone or the URL, thereby
notifying the cellular phone with an arrival tone or allowing
an authentication code newly sent from the authentication
center to be displayed with a barcode. The barcode reader

50
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is pitch interval: L. During printing, printing a normal bar
code requires printing density of 100 dpi or higher. This
corresponds to a pitch interval of 250 um and therefore pitch
interval L in horizontal direction is L>250 um. The present
invention implements a readable barcode display by forming
it with a horizontal pitch of 250 um or less.
Furthermore, an optimal condition for a contrast ratio will
be explained. In the case of sheet printing, an OD (Optical
Density) value is defined. The OD value for general printing
sheets necessary for barcode printing is defined to be 0.7 to
1.6. That is, the OD value >0.7 is an optimal condition. Since
the OD value is expressed in logarithmic notation, when the
OD value is converted to a contrastratio, if a contrastratio=4,

that is, the LCD display element of the present invention is
read by the barcode reader accurately, it is possible to set the
contrast ratio to 4 or higher when viewed in a reflected value.
From the above-described explanation, the display element of
the present invention is set within the two conditions of hori
Zontal pixel pitch L-250 um and contrast ratio CR->4 during
reflection. This ensures stable reading during a read.
In the case of a completely transparent type LCD element
ofa backlight system without any reflection coat, it is difficult
to read barcodes. However, applying the present invention to
an LCD display element partially provided with a reflection
coat or a semi-transparent type reflection coat allows reading

US RE45,663 E
44
the purchase sum from the balance over the Internet and
downlink of a cellular phone line to cellular phone 501 and
rewrites the balance data in cellular phone 501.
This downlink data can also be sent directly from POS
terminal 750 to cellular phone 501 using a communication

43
with a barcode reader. When viewed with reflected light,
setting the condition in this case to CR->4 allows the barcode
reader to read it stably.
(6-10) Application to Electronic Money
Furthermore, the above-described method can also be

applied to electronic money using a cellular phone. This will

method such as Bluetooth and radio LAN. Moreover, it is also

be explained using FIG. 33 37 below. In this case, to

improve security, data to be displayed as a barcode together
with time information is encrypted using an encryption key
contained in Smart card (e.g., SIM card) 803 to generate and
display the barcode data. This encrypted barcode is read using
barcode reader 708 and decoded using a decoding key con
tained in POS terminal 750. With this method, evenifaperson
attempts to copy a barcode illegally acquired from the user
and display and execute settlement, the time has already
passed and the time information does not match, and thereby
this system can maintain the security.
Furthermore, since the encryption key is inside an
exchangeable SIM-IC, should information of the encryption
key be leaked and the security be broken, all that needs to be
done is to replace SIM card 803, and therefore the security is
maintained. The security can be improved further by encrypt
ing barcode display data with an encryption circuit in SIM
card 803, outputting the barcode display data to the display
circuit to display the barcode.
It is also possible to encrypt part or the whole of the bar
code display data with the encryption key of server 801 and
then receive this data through cellular phone 501. In this case,
cellular phone 501 obtains this encrypted data and displays it
with a barcode. The data is read by POS terminal 750 and sent
to server 801. Decoding the data with the decoding key of
server 801 and authenticating it can further improve the secu
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rity.

When applied to electronic money, mutual authentication
communication is performed between server 801 and cellular
phone 501 and the sum of electronic money, for example, 100
dollars, is downloaded to memory 802 of cellular phone 501.
To use this electronic money, the user visits the actual shop.
When the purchase price of the product is 20 dollars, the user
presses the BC mode switch to display a barcode in an elec
tronic money mode. The barcode displayed at this time con
tains the electronic money service ID, service company ID,
balance, cellular phone ID or user ID.

FIG. 4246 shows a data structure of electronic money of
displayed on a barcode. As shown in FIG. 4246(a), in the

this embodiment and a data structure of electronic money

data structure of electronic money, service ID and service
company ID are used as IDs to identify the type of electronic
money. Moreover, in addition to the balance, cellular phone
ID or user ID, signature data by the server is added as a
security authentication ID.
Thus, the signature data put by server 801 using a private
key of public key cryptography can prevent the data indicat
ing electronic money from being falsified.
When this electronic money data is displayed on the dis
play section of the cellular phone, encryption is applied to the
electronic money data using an encryption key of the Smart
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both normal characters and a barcode on the screen simulta

way.
50

In this case, POS terminal 750 decodes the read barcode

data using a decoding key, Verifies the signature data and if the
balance is equal to or greater than the purchase Sum, sends a
new balance obtained by Subtracting the purchase Sum from
the decoded barcode data and the balance to server 801.
55

60

sum is small, PUS terminal 750 decodes the readbarcode data

using a decoding key and executes settlement and if the bal
ance is equal to or greater than the purchase sum, executes
settlement and sends a new balance obtained by Subtracting

reads this data, POS terminal 750 verifies this authentication

data, checks the authenticated result and completes the settle
ment. This method can further improve the security.
In the electronic money settlement processing, POS termi
nal 750 first identities from the service ID indicated by the
barcode, the type of service Such as electronic money, product
purchase coupon, purchase of a ticket, etc. POS terminal 750
then identifies the service company from the service company
ID (URL (Uniform Resource Locator) of the service com
pany) indicated by the barcode and accesses the URL, etc. of
the service company over a communication channel or the
Internet if necessary.
In the case where the balance is equal to or greater than the
purchase sum, POS terminal 750 sends a new balance
obtained by Subtracting the purchase Sum from the balance
indicated by the barcode to the center and sends the new
balance to cellular phone 501 over the cellular phone channel.
Then cellular phone 501 rewrites the balance data in
memory in SIM card 803 with the new balance data. At the
same time, cellular phone 501 displays the balance data with
neously to notify the data to the user. At the same time,
cellular phone 501 notifies the user of the change in the
balance using abuZZer tone. Electronic money is used in this

card. Then as shown in FIG. 4246(b), time information is

added to the above-described data and displayed as a barcode.
The electronic money data displayed on the barcode is
decoded by the POS terminal as described above.
When POS terminal 750 at the shop reads the barcode of
the present invention of cellular phone 501, if the purchase

possible to use Bluetooth, etc. for uplink data. In this case, by
displaying ID information Such as a communication authen
tication token and communication encryption key informa
tion on the display section of the cellular phone using a
barcode and thereby using the barcode for mutual authenti
cation for communication using a token, it is possible to allow
the portable terminal and fixed terminal to identify each other,
and therefore it is possible to specify communication for one
terminal authenticated by the barcode even if there is a plu
rality of terminals. This improves the security, safety and
speed in communications between the portable terminal and
fixed terminal. Moreover, encrypted communication can
improve the security of information.
In the case where the sum is large, authentication data is
added to the data sent to above-described cellular phone 501
over the internet and downlink of a cellular phone line to show
it with a barcode on cellular phone 501. The barcode scanner
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Server 801 updates the balance, then updates the signature
data and sends this to the cellular phone over the Internet and
the downlink of the cellular phone line and rewrites the elec
tronic money data of cellular phone 501.
Since this system can construct an electronic money Sys
tem without changing existing hardware of POS terminal 750
and cellular phone 501, this system has the effect of not
requiring further investment. Moreover, this system allows an
existing barcode reader or POS terminal 750 to be used,
offering a wide range of application and convenience.
In this case, the barcode data of cellular phone 501 may be
read and abused while the user is absent, but even in the event

of such abuse, a new balance is displayed in characters on the

US RE45,663 E
45
cellular phone and a buZZer tone sounds at the time of abuse,
allowing the user to discover the abuse.
Furthermore, when a cellular phone number or cellular
phone mail address is read when the first barcode is displayed,
not only the aforementioned balance but also authentication
data are sent through the cellular phone channel and dis
played on the cellular phone with a barcode. Barcode reader
708 reads and authenticates this and can thereby prevent
abuse by other cellular phones.
Moreover, to avoid privacy problems, personal cellular
phone numbers and URLs are encrypted and displayed with a
barcode. Then, the system is constructed in Such a way that
the barcode data is sent through a communication channel to
the center, the center decodes it to acquire the cellular phone
number or URL, thus preventing POS terminal 750 from
decoding them. In this way, this configuration can protect
individual privacy.
(6-11) Application of Local Radio Communication

46

FIG. 4549(a) and (b) are flowcharts showing processing
In FIG. 45 49(a), cellular phone 501 generates random

by the cellular phone 501 and POS terminal 750 in this case.

10

15

device.

On the other hand, POS terminal 750 reads the barcode

FIG.4347 shows the configuration of cellular phone 501

displayed on cellular phone 501 in step 1gb at this time and

when the present invention is applied to local radio commu

searches for the device indicated with the device address

nications. FIG. 4347 assigns the same reference numerals
to the same components as those in FIG.711 and detailed
explanations thereof are omitted. This embodiment will

describe a case where service terminal 90 is above-described

POS terminal 750 and downlink data and uplink data are sent
between POS terminal 750 and cellular phone 501 using
Bluetooth, thereby realizing a local radio communication.
It is possible to improve speediness using local radio com
munication Such as Bluetooth for downlink data and uplink
data and using barcode display for personal authentication. In
this case, data communication between the server and cellular
phone 501 is performed through POS terminal 750. In this
case, if there is a plurality of POS terminals 750, cellular
phone 501 needs to establish a communication session with
specific POS terminal 750, but it is also possible to display a
device address of the cellular phone for local radio commu
nication (e.g., Bluetooth) in cellular phone 501 using a bar
code and selectively establish a communication session with
POS terminals 750 which reads the device address though

25

30

cellular phone 501 can reliably establish a communication
session with POS terminal 750 which is trying to perform
local radio communication.
35

As shown above, even if there is a plurality of POS termi
nals 750, cellular phone 501 can establish a communication
session with specific POS terminal 750.
Then, the processing procedure by cellular phone 105
when a barcode is automatically displayed through local

40

radio communication will be explained using FIG. 4650.
The cellular phone receives identification information indi
cating the type of coupon from POS terminal 750 in step 1ad.
The data that cellular phone 501 receives from POS terminal

FIG.4448(a) and (b) are flowcharts showing processing

by the cellular phone and POS terminal 750 that selectively
establish a communication session through local radio com

phone 105 displays a barcode to indicate the device address of
cellular phone 105 in step 1fa first. Then, the process moves
on to step 2fa and waits to receive a connection request
through local radio communication. When the connection
request through local radio communication is received, the
process moves on to step 3fa and establishes a communica
tion with the device (POS terminal 750) that has requested a
connection through local radio communication.

750 here has a configuration as shown in FIG.4751. That is,

45

50

session ID.

the data structure of the coupon consists of coupon type
identification information made up of a service ID and service
company ID, an ID indicating an individual coupon which is
a coupon registration number, a product ID and a discounted
price.
In step 2ad, cellular phone 501 searches for a coupon
corresponding to the type identification information of the
received coupon. Cellular phone 501 actually compares the

coupon information stored by CPU 107 shown in FIG.4347

On the other hand, POS terminal 750 reads the barcode

displayed on cellular phone 501 in step 1.fb first and searches
for the device indicated with the device address by the bar
code read in step 2fb. Then, in step 3fb, the connection request
through local radio communication is sent to the searched
device (cellular phone 501) and a communication session
with the device (cellular phone 501) through local radio com
munication is established in step 4fb.
Furthermore, in step 2fa, to prevent a communication ses
sion from being erroneously established when a connection
request is accidentally sent from another device, it is also
possible to display a barcode using not only the device
address of the cellular phone but also a random number as the

pointed by the barcode read in step 2gb. Then, in step 3:gb, a
connection request is sent to the searched device (cellular
phone 501) through local radio communication and in step
4gb, a communication session is established with the device
(cellular phone 501) through local radio communication. In
this case, in step 3:gb, POS terminal 750 includes the random
number included in the barcode read in step 3gb as the session
ID in the connection request and sends it.
Thus, by displaying the device address of cellular phone
501 and a random number as the session ID with a barcode,

local radio communication.

munication using a barcode. In FIG. 44 48(a), cellular

number A as the session ID in step 1ga and generates and
displays a barcode indicating the device address of the cellu
lar phone 501 and random number A in step 2ga. Then, the
process moves on to step 3ga and waits to receive a connec
tion request through local radio communication. When the
connection request through local radio communion is
received, the process moves on to step 4ga, compares a ran
dom number included in the connection request with random
number A and if both numbers match, moves to step 5ga and
establishes a communication session with the device (POS
terminal 750) that requested the connection through local
radio communication. In the case of a mismatch, the process
moves back to step 3ga and waits to receive a connection
request through local radio communication from another

55

in storage section 108 with the coupon information received
in step 1ad, and if any matching information is found, the
process moves on to step 3ad and displays the coupon infor
mation with a two-dimensional barcode.

The present invention is not limited to the above-described
embodiments, but can be implemented with various modifi
60

65

cations.

The OFDM signal transmission system of the present
invention is an OFDM signal transmission system comprising
a first reception block equipped with a first reception section
that receives a first transmission signal sent from a transmis
sion station that transmits a modulated signal modulated
according to an OFDM modulation system using a first fre
quency band, a tuning section that tunes the first received
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signal, a first demodulation section that demodulates the first
received signal and an output section, and a second reception
block equipped with a second reception section capable of
receiving a second transmission signal sent from a transmis
sion/reception station that carries out reception using a sec
ond frequency band which is different from the first fre
quency band and a second demodulation section that
demodulates a second received signal, constructed in Such a
way as to receive the identification information of transmis
sion/reception station included in the second received signal
and/or information to perform at least one of tuning or
demodulation of above-described first transmission signal,
obtain transmission information to perform atleast one of
tuning or demodulation of the first transmission signal, per
form at least one of tuning or demodulation of the first
received signal at above-described first demodulation sec

48
The portable terminal of the present invention comprises
receiving means, barcode forming means for forming bar
codes and displaying means, constructed in Such a way that
the above-described barcode forming means forms a barcode
from the data received by the above-described receiving
means and the above-described displaying means displays
the above-described formed barcode.
10

15

tion.

The OFDM signal transmission system of the present
invention is an OFDM signal transmission system comprising
a first reception block equipped with a first reception section
that receives a first transmission signal sent from a transmis
sion station that transmits a modulated signal modulated
according to an OFDM modulation system using a first fre
quency band, a tuning section that tunes the first received
signal, a first demodulation section that demodulates the first
received signal and an output section, and a second reception
block equipped with a second reception section capable of
receiving a second transmission signal sent from a transmis
sion/reception station that carries out reception using a sec
ond frequency band which is different from the first fre
quency band and a second demodulation section that
demodulates a second received signal, constructed in such a
way as to receive the identification information of transmis
sion/reception station included in the second received signal
and/or information to perform tuning and/or demodulation of
above-described first transmission signal obtain transmission
information to perform tuning and/or demodulation of the
first transmission signal, perform tuning and/or demodulation
of the first received signal at above-described tuning section
and/or said first demodulation section.

The OFDM signal transmission system of the present
invention is an OFDM signal transmission system comprising
a first reception block equipped with a first reception section
that receives a first transmission signal sent from a transmis
sion station that transmits a modulated signal modulated
according to an OFDN modulation system using a first fre
quency band, a tuning section that tunes the first received
signal, a first demodulation section that demodulates the first
received signal and an output section, and a second reception
block equipped with a second reception section capable of
receiving a second transmission signal sent from a transmis
sion/reception station that carries out reception using a sec
ond frequency band which is different from the first fre
quency band and a second demodulation section that
demodulates a second received signal, constructed in Such a
way as to receive the identification information of transmis
sion/reception station included in the second received signal
and/or information to perform tuning and/or demodulation of
above-described first transmission signal, obtain transmis
sion information to perform tuning and/or demodulation of
the first transmission signal, perform tuning and/or demodu
lation of the first received signal at above-described tuning
section and/or said first demodulation section, display the
demodulation data on the data display section.
These configurations allow transmission parameters nec
essary for demodulation to be obtained before the received
signal is demodulated.

This configuration allows a barcode to be displayed
according to a received signal, and therefore using this con
figuration for electronic commerce can facilitate settlement.
Furthermore, since the portable terminal generates a barcode,
it is possible to reduce the size of data to be received com
pared to a case where a barcode itself is received.
The portable terminal of the present invention further com
prises detecting means for detecting light or a signal from a
barcode reader provided near the above-described displaying
CaS.
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Using this configuration to change the display on the bar
code together with the detection result of the detecting means
makes it possible to automatically change the barcode display
appropriately in Synchronization with the reading operation
of the barcode reader without the need for operation by the
portable terminal user.
The portable terminal of the present invention is con
structed in Such a way as to update barcodes displayed on the
above-described displaying means one by one according to
the detection result of the above-described detecting means.
This configuration allows the user to simply hold the bar
code reader in front of the display section to update barcodes
one after another, making it easier to read information dis
played with a plurality of barcodes. The portable terminal of
the present invention comprises receiving means, barcode
forming means for forming barcodes based on a received
signal and displaying means including a main display section
and Sub-display section for displaying the above-described
barcode on the above-described sub-display section.
This configuration allows a barcode to be displayed
according to a received signal, and therefore using this con
figuration for electronic commerce, etc. can facilitate settle
ment. Moreover, since the Sub-display section is provided and
the above-described sub-display section displays a barcode, it
is possible to display a desired image on the main display
section while the barcode is displayed, thus improving con
Venience.

The portable terminal of the present invention is con
structed in Such a way that the Sub-display section has higher
resolution than the main display section.
This configurationallows a detailed bar to be displayed and
can thereby Suppress a reduction in the amount of information
of a barcode despite the Small display area.
The portable terminal of the present invention is con
structed in Sucha way that the main display section has a color
filter layer and the sub-display section has no color filter layer.
This configuration causes reflected light passing through
any pixel to receive the same attenuation when the Sub-dis
play section is irradiated with barcode reading light, thus
eliminating the possibility of erroneous recognition even with
a high-density bar.
The portable terminal of the present invention is con
structed in Such a way that data to be displayed on the Sub
display section is divided into a plurality of pieces of data and
the Sub-display section displays a barcode a plurality of times
with Some pieces of data at a time.
This configuration makes it possible, when the Volume of
data to be displayed with barcodes is large, to display the large
volume of data with a plurality of barcodes without raising the
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density of the barcodes. As a result, it is possible to read a
large Volume of display barcode data without erroneous rec
ognition.
The portable terminal of the present invention is con
structed in Such a way that the main display section displays
two-dimensional barcodes.

Since the amount of data displayed with two-dimensional
barcodes is larger than the amount of data displayed with
one-dimensional barcodes, this configuration allows a large
volume of data to be displayed with barcodes in short time by
selectively displaying two-dimensional barcodes on the main
display section when, for example, a large Volume of data that
cannot be displayed with one-dimensional barcodes or that it
would take much time to display the whole of data on the
Sub-display section is requested to be displayed with bar

10

data.

15

codes.

The portable terminal of the present invention is con
structed in Such a way as to adaptively display the above
described one-dimensional barcodes and/or above-described

two-dimensional barcodes according to the amount of data to
be displayed with barcodes or instructions.
This configuration makes it possible to display barcodes by
effectively using the limited screen area without displaying
two-dimensional barcodes unnecessarily.
The portable terminal of the present invention is con
structed in Such away as to adaptively select update timing of
display barcode patterns of one-dimensional barcodes to be
displayed on the Sub-display section and two-dimensional
barcodes to be displayed on the main display section accord
ing to the amount of data to be displayed with barcodes.
This configuration makes it possible to speed up the update
timing of two-dimensional barcodes when the amount of data
to be displayed is large and slow down the update timing of
two-dimensional barcodes or not to update the update timing
of two-dimensional barcodes and only update one-dimen
sional barcodes when the amount of data to be displayed is not
so larger thus providing barcode displays according to the
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each barcode so that one-dimensional barcodes to be dis

played on the Sub-display section and two-dimensional bar
codes to be displayed on the main display section have the
same amount of information displayed per unit time.
This configuration allows both one-dimensional barcodes
and two-dimensional barcodes to display the same amount of
information displayed per unit time, making the data readable
by a barcode reader using a one-dimensional sensor and a
barcode reader using a two-dimensional sensor. This makes
data readable by any type of barcode reader, thus widening
the range of application.
The portable terminal of the present invention is con
structed in Such a way that when barcodes are displayed a
plurality of times on the Sub-display section or main display
section, barcodes are displayed a plurality of times with pre
determined non-display periods inserted between barcode
display periods.
This configuration Suppresses erroneous recognition of the
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code reader can only read the second barcode instead of the
start barcode, for example, this configuration makes it pos
sible to store the information read by the barcode reader
associated with the display order number, detect display order
numbers one by one and thereby read all information corre
sponding to a total number of barcodes displayed. This allows
partial reading of random barcodes, making it possible to
shorten the time of reading all data.
The portable terminal of the present invention comprises
receiving means, barcode forming means for forming bar
codes based on a received signal and displaying means for
displaying the above-described barcode and a barcode dis
play switch to display a barcode on the above-described dis
play means, constructed in Such a way that when the above
described barcode display switch is operated, entry of a preset
password is requested and no barcode is displayed when a
correct password is not entered.
Since a third person other than the portable terminal user
does not know the password, when the barcode display of this
portable terminal is used for authentication of electronic com
merce, this configuration can prevent erroneous authentica
tion in the event of theft of the portable terminal.
The portable terminal of the present invention further com
prises encrypting processing means, constructed in Such a
way that the above-described encrypting processing means
encrypts the data received by the above-described receiving
means, the above-described barcode forming means forms
barcode data from the data encrypted by the above-described
encrypting processing means and the above-described dis
playing means displays the above-described formed barcode
data.
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barcode reader.

The portable terminal of the present invention is con
structed in Such a way that a barcode display period is select
able to be longer than a non-display period.
This configuration significantly reduces reading errors due
to time cross-talks between barcodes displayed consecu
tively.
The portable terminal of the present invention is con
structed in such a way that a plurality of barcodes is formed

The portable terminal of the present invention comprises
receiving means, barcode forming means for forming bar
codes based on a received signal and displaying means for
displaying the above-described barcode, constructed in Such
a way that when the above-described displaying means dis
plays barcodes a plurality of times, the start part of the bar
code shows a display order number indicating the displaying
order and a total number of barcodes displayed.
When the barcode reader reads a barcode, even if the bar

amount of data.

The portable terminal of the present invention is con
structed in Such a way as to select update timing of displaying

50
for each of a plurality of pieces of information, each piece of
information is displayed with a plurality of barcodes with a
predetermined non-display period inserted between barcode
display periods and the non-display period between barcodes
corresponding to a break point of information is made longer
than the non-display period within each piece of information.
This configuration allows the barcode reader to detect the
start barcode of each piece of information by measuring the
time of a non-display period during a read of the barcode, thus
facilitating synchronous detection of the start data of read
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Evenifa third person illegally reads the barcode against the
will of the portable terminal user, for example, this configu
ration prevents barcode information from being decrypted
without the encryption key, thus improving the security.
The portable terminal of the present invention comprises
receiving means for receiving signals sent by radio, barcode
forming means for forming barcodes, displaying means and
local radio communicating means, constructed in Such away
that the local radio communicating means searches for the
received identification information from the data received by
the above-described receiving means and the above-de
scribed displaying means displays the searched data as a
barcode.

This configuration allows an appropriate barcode to be
displayed without the need for the portable terminal user to
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perform a selection operation, and therefore using this con
figuration for electronic commerce can facilitate settlement.
The electronic commerce system of the present invention
comprises a portable terminal, an information transmission
apparatus that sends product information or service informa
tion to the portable terminal and a distribution control appa

52
The electronic commerce system of the present invention
comprises a portable terminal, a shop terminal equipped with
a barcode reader and collating apparatus provided at the shop
where products are delivered and an information transmission
apparatus that transmits product information or service infor
mation to the above-described portable terminal and a distri
bution control apparatus that controls electronic commercial
transaction information, constructed in Such a way that the
above-described portable terminal displays the product infor

ratus that controls electronic commercial transaction infor

mation, constructed in Such away that the above-described
portable terminal receives product information or service
information through the above-described information trans
mission apparatus and receives auxiliary information on the
above-described product information or the above-described

10

mation received from the above-described information trans

15

mission apparatus or information on the product selected by
the portable terminal user as-a barcode, the above-described
barcode reader reads the barcode displayed on the portable
terminal, the above-described collating apparatus collates the
information of the barcode read by the barcode reader with

service information from the above-described distribution

control apparatus.
This configuration makes it possible to receive general
information Such as the type and price of the product from the
information transmission apparatus by radio through uni

the control information sent from the above-described distri

bution control apparatus, sends the commercial transaction
information to the above-described distribution control appa
ratus and the above-described distribution control apparatus
changes the control information based on the commercial

directional transmission and receive detailed information

from the distribution control apparatus over the Internet
through bi-directional communication, allowing a large
amount of product information or service information to be
received more conveniently and more effectively.
The electronic commerce system of the present invention is
constructed in such a way that the above-described product
information or service information sent by said information
transmission apparatus is broadcast signals and the above
described portable terminal performs bi-directional commu
nication with the above-described distribution control appa
ratuS.

The electronic commerce system of the present invention is
constricted in such a way that the above-described auxiliary
information is information suitable for the portable terminal
or the portable terminal user.
The electronic commerce system of the present invention
comprises a portable terminal, a shop terminal equipped with
a barcode reader provided at the shop where products are
delivered and a distribution control apparatus that controls

transaction information.
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uct or service.
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tion related information received from the above-described

distribution control apparatus with barcodes, the above-de
scribed barcode reader reads barcodes displayed on the por
table terminal and the above-described shop terminal or the
above-described distribution control apparatus executes
settlement based on the barcode information read by the
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barcode reader.

The electronic commerce system of the present invention
comprises a portable terminal, a shop terminal equipped with
a barcode reader and collating apparatus provided at the shop
where products are delivered and an information transmission
apparatus that transmits product information by radio, con
structed in such a way that the above-described information
transmission apparatus sends the above-described product
information by radio to both the above-described portable
terminal and the above-described shop terminal, the above
described portable terminal displays data according to the
received product information on the display section as a bar
code, the above-described shop terminal reads the barcode
displayed by the above-described barcode reader on the por
table terminal and the above-described collating apparatus
collates the information of the barcode read by the barcode
reader with the product information received from the above
described information transmission apparatus.
These configurations allow commercial transaction to be
conducted speedily and easily.

The electronic commerce system of the present invention is
constructed in Such a way that the information transmission
apparatus sends product or service information according to
the position of the portable terminal or time to the portable
terminal.

electronic commercial transaction information, constructed

in such a way that the above-described portable terminal
displays product information, service information or transac

This configuration allows the portable terminal user to
make a reservation for purchasing a product or service easily
from anywhere. This configuration also makes it possible to
display the product or service purchased or reserved on the
display section of the portable terminal with a barcode with
out the need to orally inform the purchase or reservation data
or printing it on paper, read the barcode with a barcode reader
and collate it with a collating apparatus, thus providing a
simple way of purchasing a product or service. This provides
instantaneous authentication and speedy purchase of a prod
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This configuration can actually send product or service
information necessary for the portable terminal user to the
portable terminal, allowing the user to purchase or reserve the
desired product or service easily.
The electronic commerce system of the present invention is
constructed in Such a way that the shop terminal has a data
base and the distribution control apparatus stores product or
service information selected by the portable terminal user in
the shop database selected by the portable terminal user.
When the portable terminal user purchases or reserves
(selects) a product or service, the information is stored in the
database of the selected shop, and therefore this configuration
allows speedy authentication of data read from the barcode
used when the portable terminal user visits the shop and
purchases the product or service.
The electronic commerce system of the present invention is
constructed in Such a way that the service information sent
from the information transmission apparatus to the portable
terminal includes an electricity bill, telephone bill, gas bill or
water bill.
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According to this configuration, the barcode of the portable
terminal displays an electricity bill, telephone bill, gas bill or
water bill, the shop terminal provided at a convenience store,
etc. reads this barcode, sends it to a distribution control appa
ratus provided at an electric company, gas company or water
service company, thereby allowing the user to pay the above
described bills easily.
The electronic commerce system of the present invention is
constructed in Such a way that the portable terminal displays
encrypted product or service information as a barcode.
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Even ifa third person illegally reads the barcode against the
will of the portable terminal user, for example, this configu
ration prevents barcode information from being decrypted
without the encryption key, thus improving the security.
The electronic commerce system of the present invention
comprises a portable terminal and a shop terminal equipped
with a barcode reader provided at a shop where products are
delivered, constructed in such away that the above-described
portable terminal includes a reading section that reads infor
mation stored in a bridge medium, reads product information
stored in the above-described bridge medium, displays the
information on the above-described product information on
the display section as a barcode, the above-described shop
terminal reads the barcode displayed on the above-described
portable terminal from the above-described barcode reader
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and conducts commercial transaction based on the read infor
mation.

This configuration allows commercial transaction to be
conducted speedily and easily.
The electronic commerce system of the present invention is
constructed in such a way that the above-described bridge
medium includes encryption processing means and the
above-described portable terminal reads encrypted product
information and displays the encrypted product information
with a barcode.

The electronic commerce system of the present invention
comprises a portable terminal, a shop terminal equipped with
a barcode reader and a collating apparatus provided at a shop
where products are delivered, an information transmission
apparatus that transmits product information to the above
described portable terminal and a distribution control appa

25

ment.
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ratus that controls electronic commercial transaction infor

mation, constructed in Such a way that the above-described
distribution control apparatus sends a product purchasing
program and product information in storage to the above
described portable terminal through the above-described
information transmission apparatus, the above-described por
table terminal displays the product related information
formed according to the above-described received product
purchasing program and product information on the display
section, displays the product related information selected by
the portable terminal user with reference to the product
related information displayed on the display section as a
barcode on the display section, the above-described barcode
reader reads the barcode displayed on the portable terminal,
the above-described collating apparatus collates the barcode
information read by the barcode reader with the control infor
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mation sent from the above-described distribution control

apparatus.

This configuration allows the portable terminal user to see
product related information(e.g., discounted product prices)
formed sequentially according to the own selection according
to the product purchasing program to select the product
related information of preferences in the end. Then, the
selected product related information is displayed as a bar
code. The portable terminal user lets the shop terminal read
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the barcode and if the barcode information matches the infor

mation in the shop terminal, commercial transaction is estab
lished. This allows commercial transaction to be completed
using only the downlink without using the uplink to the infor
mation transmission apparatus, allowing the system to be
applicable to a portable TV with no transmission function, for
example.
The electronic commerce system of the present invention
uses data displayed with a barcode as electronic money.
With this configuration, it is possible to conduct settlement
easily by reading the barcode.
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The electronic commerce system of the present invention is
an electronic commerce system comprising a portable termi
nal, a shop terminal and a distribution control apparatus,
constructed in Such a way that processing of purchase order
ing of a product or service is performed with the distribution
control apparatus beforehand, the shop terminal receives
information necessary for settlement processing from the
distribution control apparatus beforehand when the portable
terminal user visits the shop to conduct settlement processing,
and displays information necessary for settlement processing
on the display section of the portable terminal as a barcode
when the portable terminal user visits the shop, the barcode
reader at the shop terminal reads the barcode, collates the
content of the barcode read with the information necessary
for the settlement processing received by the shop terminal
beforehand and conducts settlement processing.
This configuration allows the portable terminal user to
purchase or make a reservation for a product or service easily
from anywhere. This configuration also makes it possible to
display the product or service purchased or reserved on the
display section of the portable terminal with a barcode with
out the need to orally inform the purchase or reservation data
or printing it on paper, read the barcode using a barcode
reader at the shop terminal and collate the read information
with the information received by the shop terminal from the
distribution control apparatus beforehand using a collating
apparatus, thus providing a simple and speedy way of settle
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The electronic commerce system of the present invention is
constructed in such away that the information necessary for
settlement processing includes time information when pur
chase order processing is conducted between the portable
terminal and distribution control apparatus.
According to this configuration, time information becomes
the information that can only be shared by the portable ter
minal and the shop terminal, making it impossible for other
portable terminals to conduct settlement, thus improving the
security of electronic commerce.
The electronic commerce system of the present invention is
constructed in Such away that the portable terminal encrypts
information necessary for settlement processing and displays
the encrypted information with a barcode.
Evenifa third person illegally reads the barcode against the
will of the portable terminal user, for example, this configu
ration prevents barcode information from being decrypted
without the encryption key, thus improving the security.
The electronic commerce system of the present invention is
constructed in Such a way that the distribution control appa
ratus encrypts information necessary for settlement process
ing using a predetermined encryption key and sends the
encrypted information to the portable terminal, the portable
terminal displays the information necessary for the encrypted
settlement with a barcode, the shop terminal sends the infor
mation read from the barcode to the distribution control appa
ratus, the distribution control apparatus decrypts the informa
tion received from the shop terminal using the own encryption
key and authenticates the settlement.
In the case where the information necessary for settlement
processing includes personal cellular phone numbers or
URLs, etc., even if the barcode including this information is
read by the shop terminal, the shop terminal cannot decode
this information, and this configuration can thereby protect
privacy.
The electronic commerce system of the present invention is
constructed in Such a way that the distribution control appa
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ratus adds signature data to information necessary for settle
ment and sends the information to the portable terminal and
shop terminal.
Since settlement cannot be conducted unless the signature
data matches, this configuration can further improve the Secu
rity.
The electronic commerce system of the present invention is
constructed in Such a way that the portable terminal and shop
terminal can directly communicate with each other by radio
and the shop terminal rewrites the balance data after settle
ment of the portable terminal by radio.
This configuration makes it possible to rewrite the balance
data of the portable terminal speedily.
The admission control system of the present invention
comprises a portable terminal owned by an applicant for
admission, an admission control terminal equipped with a
barcode reader and collating apparatus provided at the
entrance and an information transmission apparatus that
transmits admission information to the portable terminal, and
is constructed in Such a way that the portable terminal dis
plays the admission information received by radio from the
information transmission apparatus as a barcode, the admis
sion control terminal admits the entry of admission applicant
according to the barcode information displayed on the por
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The present invention is not limited to the above described
embodiments, and various variations and modifications may
be possible without departing from the scope of the present
invention.

10

What is claimed is:

1. A portable terminal, comprising:
15

with the above-described first communication terminal and

barcodes;

25

described second communication terminal reads the barcode

barcode reader,
30

light or the signal includes information from which the detec
tor can determine that the barcode reader has completed read
35

40

50

lished only between the communication terminal that has
displayed the barcode and the communication terminal that
has read the barcode, and can thereby allow local radio com
munication with extremely high confidentiality.
The local radio system of the present invention is con
structed in such a way that the barcode displayed by the first
communication terminal is a two-dimensional barcode.

3. A method of operating a portable terminal, the portable
terminal having a memory, the method comprising:
acquiring from a service provider via communication cir
cuitry, ticket information, a starting time and place
information related to a facility, the ticket information
permitting a user of the portable terminal to utilize the
facility, the starting time being related to a time at which
an event at the facility starts, the facility comprising an
storing, in the memory, the ticket information, the place
information and the starting time, and
controlling the portable terminal to notif the user of the
portable terminal a predetermined time before the start
ing time using the stored starting time and without using
a location of the amusement venue,
wherein the event comprises an amusement event to be
shown at the amusement venue,

the ticket information comprises a ticket for the amusement
event, and
55

the starting time comprises a time related to a start time of
the amusement event.

4. The method of operating a portable terminal according

This configuration makes it possible to selectively carry
out local radio communication from among a plurality of
communication terminals. Since a communication is estab

ing of the displayed barcode.

amusement venue,
45

for the above-described first communication terminal indi
communication with the above-described first communica
tion terminal.

wherein the display is switched, from the currently dis
played display barcode to the display barcode next in the
display order, according to the detection result of the

detector
2. The portable terminal according to claim 1, wherein the

displayed by the above-described barcode reader, searches
cated by the above-described identification information from
a plurality of communication terminals and carries out radio

codes included in the barcode data; and

a detector configured to detect light or a signal from a

equipped with a barcode reader, constructed in Such a way
that the display section of the above-described first commu
nication terminal displays the identification information of
the first communication terminal with a barcode, the above

a receiver configured to receive data;
a barcode former configured to form barcode data from the
received data, the barcode data including a plurality of
display barcodes, information representing the display
order of the plurality of display barcodes, information
representing a total number of the plurality of display
barcodes and information representing an end of the
display of the plurality of display barcodes, each of the
display barcodes is displayed with predetermined non
display periods between display periods of the display
a display configured to display, in order, the display bar

table terminal.

This configuration allows the admission applicant to sim
ply acquire admission data which is Substitutable for an
admission ticket anywhere at any time, display this with a
barcode and acquire admission by simply reading the barcode
with the admission control terminal, thus facilitating the
admission to the desired place.
The admission control system of the present invention is
constructed in Such a way that the admission control terminal
further comprises communicating means for radio commu
nication with the portable terminal and admits the entry of the
applicant according to the radio communication information
with the portable terminal in addition to the barcode.
This configuration is effective when the amount of infor
mation displayed on the barcode is large.
The local radio system of the present invention is a local
radio system comprising a first communication terminal and
a second communication terminal capable of communicating

This application is based on the Japanese Patent Applica
tion No. 2000-371539 filed on Dec. 6, 2000, the Japanese
Patent Application No. 2000-371570 filed on Dec. 6, 2000
and the Japanese Patent Application No. 2000-403517 filed
on Dec. 28, 2000, entire content of which is expressly incor
porated by reference herein.

to claim 3,
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wherein the amusement venue comprises a music theater;
the amusement event comprises a musical performance to
be performed at the music theater,
the ticket information comprises a ticket for the music
performance,
the starting time comprises a time related to a start time of
the musical performance, and
the place information related to the facility comprises a
location of the music theater.
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5. The method according to claim 4, further comprising
controlling the portable terminal to notif the user of the
portable terminal, by a speaker of the portable terminal,
at the predetermined time before the starting time.
6. The method according to claim 4, further comprising
controlling the portable terminal to notif the user of the
portable terminal, by a vibrator of the portable terminal,
at the predetermined time before the starting time.
7. The method of operating a portable terminal of accord
ing to claim 4, wherein the ticket information includes the

5

10

Start time.

8. The method of operating a portable terminal according
to claim 4, the portable terminal further comprising a display,
wherein the controlling controls the display to display the
ticket information on the display, the ticket information being 15
displayed at the display as a scannable ticket.
9. The method of operating a portable terminal according
to claim 8, wherein the scannable ticket displayed at the
display is generated based on the ticket information.
10. The method of operating a portable terminal, accord
ing to claim 3,
wherein the amusement venue comprises a sports stadium,
the amusement event comprises a game to be played at the
sports Stadium,
the ticket information comprises an entrance ticket for the 25
sports Stadium,
the starting time comprises a time related to a start time of
the game, and
the place information related to the facility comprises a
30
location of the sports stadium.
11. The method according to claim 10, firther comprising
controlling the portable terminal to notif the user of the
portable terminal, by a speaker of the portable terminal,
at the predetermined time before the starting time.
12. The method according to claim 10, firther comprising 35
controlling the portable terminal to notif the user of the
portable terminal, by a vibrator of the portable terminal,
at the predetermined time before the starting time.
13. The method of operating a portable terminal of accord
ing to claim 10, wherein the ticket information includes the 40
Start time.
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14. The method of operating a portable terminal according
to claim 10, the portable terminal further comprising a dis
play, wherein the controlling controls the display to display
the ticket information on the display, the ticket information
being displayed at the display as a scannable ticket.
15. The method of operating a portable terminal according
to claim 14, wherein the scannable ticket displayed at the
display is generated based on the ticket information.
16. The method according to claim 3, filrther comprising
controlling the portable terminal to notif the user of the
portable terminal, by a speaker of the portable terminal,
at the predetermined time before the starting time.
17. The method according to claim 3, filrther comprising
controlling the portable terminal to notif the user of the
portable terminal, by a vibrator of the portable terminal,
at the predetermined time before the starting time.
18. The method of operating a portable terminal of accord
ing to claim 3, wherein the ticket information includes the
Start time.

19. The method of operating a portable terminal according
to claim 3, the portable terminal further comprising a display,
wherein the controlling controls the display to display the
ticket information on the display, the ticket information being
displayed at the display as a scannable ticket.
20. The method of operating a portable terminal according
to claim 19, wherein the scannable ticket displayed at the
display is generated based on the ticket information.
21. The method of operating a portable terminal according
to claim 3, wherein the amusement venue comprises a movie
theater,

the amusement event comprises a movie to be screened at
the movie theater;

the ticket information comprises a ticket for the movie,
the starting time comprises a time related to a start time of
the movie, and

the place information related to the facility comprises a
location of the movie theater.
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