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METHOD FOR LOCATING AND POSITIONING USING BROADCAST FM SIGNALS AND PHASE
DIFFERENCE COMPUTATION TECHNIQUE
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A locating or positioning system utilizing three frequency modulation (FM) broadcast stations or locally
installed FM stations. Three received FM sinusoidal pilot tones are used for TDOA (time difference of
arrival) hyperbolic positioning, and three receiver reference stations designated as a first reference station
(Rc), a second reference station (Rd) and a reference base station (BS) are used to assist in locating a mobile
unit (MU). The BS, Rc, Rd and MU are equipped with FM receivers and digital processors to perform three
phase measurements of the three FM pilot tones, the three phase measurements are subtracted in specified
identical order to obtain phase differences pair of the three pilot tones at the Rc, Rd, MU and BS. The phase
differences pairs at the Rc, Rd and MU are transmitted to the BS for locating the MU.
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LOCATING AND POSITIONING USING BROADCAST FM SIGNALS AND
PHASE DIFFERENCE COMPUTATION TECHNIQUE

(=]

AR e AR (= FM EA &SRS FM B
R = (EES [T - B =Ma55 [Tt A TR R T Z(TDOA )Ry &
HEREN RPN A=GRUSEaEEE 255 - B2 EAKEM
SHRREMBEET - Eilin - F—2%5 - F2F S KBHETERL
fra s R R B A E R A DO R R = 8 [FRRNIARAL - =S5
AR LI E B F AR R G = E S [FOREE -850 - &%
BB a kZBEETTIEMENE » TR 2% - B 2%
T~ REEETRYMIA Z ER B S LUE AR BT -
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A locating or positioning system utilizing three frequency modulation (FM)
broadcast stations or locally installed FM stations. Three received FM sinusoidal pilot tones
are used for TDOA (time difference of arrival) hyperbolic positioning, and three receiver
reference stations designated as a first reference station (Rc), a second reference station (Rd)
and a reference base station (BS) are used to assist in locating a mobile unit (MU). The BS,
Rc, Rd and MU are equipped with FM receivers and digital processors to perform three phase

measurements of the three FM pilot tones, the three phase measurements are subtracted in
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specified identical order to obtain phase differences pair of the three pilot tones at the Rec,
Rd, MU and BS. The phase differences pairs at the Re, Rd and MU are transmitted to the BS

for locating the MU.

[RRHE
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LOCATING AND POSITIONING USING BROADCAST FM SIGNALS AND
PHASE DIFFERENCE COMPUTATION TECHNIQUE

(i) |
[0001] ZAZEHARY T2 B2 R R8s TSR AR R 2=

R [FIRRIEALZE DIETT E AL RYE « AR = E{EDh =R
FM(LPFM)E & » DUAFEREH—E LPFM BAiGEEM SR UEH
IR B E B AR ©

LA )

(00021 Zetsifiseh - SERAERIA 45 7990314 B MR T B=
6 EM B (SR R B IR - LR » AU
FBRBREE 150 - BT 19 KELz 305 [FRE I A B T A -
B H T A R AR B (TDOA) R = b
ST — (Bt B A RS BB (MU) RIS BS)E3 7
BOAREEI RS« DUETAIN A - B - AR R P
= R R D BT (MUY B )+ B
SR SRR EN DR -

[HHAE]



1595254

201742 B 16 HEHE
[0003) AHEHRAL T —FEH A =FEEHES2EE (BS * Re & Rd)

KHEE=E FM BEAES [FEEAEN A - S=HESES%E (BS
Re J¢ Rd) 73 AEE A EER(Cardinal Map)R(0, 0) ~ (X, Ye) & (Xd, Yd) FE
B > P DRI G (BS)RSREL(O, 0) - #5% » KA ®BS) HHEAEM LR
2% ERe K Rd) HHSEVEAEMRR - BEIRMAHEEREME - RERE
H(Xe, Yo R (Xd, Yd) RMEAIEFRUMERAZEAL, ~ Avis ~ Ahys FeAvys
DAwiiE S AN SR - AT DABC A @RS (RSB AR 7990314
e EUBER=HEs) LR ERESSNERNZ2E - —H
FRHEIEARAIZEL Ahyy ~ Avip ~ Ahys A3 » S ATF A RIS R (E 2
- HBEETMUNEEZSEAERGER - RIEBEEITMU) By
&, y) °

[0004]  ZRFGHAELEE =(E FM BAZ - FIBHEEE [FA5T (BT |
A fmeE 19 KHz) HYRTRE - AZHHRH— (@IS R g s
5 AR E B BRI B AR R RS B RE -

[0005]) SEERELFIZE 7990314 HFERH T # =18 LPFM(Low Power
Frequency Modulation)E5# » LPFM B A TR EATSENER » I
LPFM BB RERF & X BB FBE 5 & B (Federal Communications
Commission, FCC)AREIHYHEAISEE - M 19 KHz FEREES [k - 2853557
FHE—EE S PG — R L — R L AKERSER Y » DUEEE R

| NERIHORER] - RN =E LPEM B4 - H A b—{4 LPFM B4

(FEEE IR BT -
[0006] FEEARIY LPAREFHESE - TR
Bl AMEAFTHIER - (EREMIERIA T -

[E= AR ]

[0007]
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5 1 85 BS F1 MU A2 E MM =R ER -

5 2 R =8 FM BE S E ={E2F 5 x 3)WERBHT -

5 3 [Ef% BS » Re » Rd & MU Z A TR R RERIBIF -

8 4 S R A R R = (TR A T o

5 5 EIESF A =8 5% LPFM B4 DU TERER] -
% 6 BRI LREIP R B AR T E EA - RRAREAGR -

% 7 EEF AVEE LPFM B 45 LIET T BEENAT -

(&1

(0008) et —RB A = (B A e R - A
SRR 7990314 BHAOIES: - FEAS BB, - BT
SRR (A ) - FRIE SRS AERS) BRI
HSERS BT (mobile wnit » MU) (i » S2BIBCRISE 7990314 HERH st
I T P e S SR R B L A, y) SRS - 7ot
S, (locating) —FIEIER A BIILTAIN LA - 17T 6
(positioning) — RSB BT LA B AL A AT E 1524 -

[0009] 7B E TR YA = (RS (SRR R TR R AT
B RACEDUFIEE (1) SR M Ao [P RARE 19 KHy
B 2) NS (SRR R IR  (3) 3 (SRR
R B B A -

[0010] % - ASCHRRHFIF = ST LPFM B AT
SRR LPFM B A S R - A5 R



1595254

2017 462 A 16 HEHE
Bt L RO R R -

[0011] =EZZLKE={EFM BEG x WELH |
[0012] %51 BERBEIETMU) HERERS BS) KB - &
rft EM B4 (FMI1 ~FM2 & FM3 ) 33 (35 S1+ 82 J S3 fifstis (BS) -
2% ERe 7 RA)F—HRSEBENEIMU) Frg - —ERIEEA R
Sl (Cardinal map) FIFRAIBEIBEITTMU) AL #E (BS) RB%HA
(Re I RS FIRZFAEHIEE, 0) ~ (Xe, YO (Xd, Yd) - ={E FM BEAT
19K L5 [FHBRASEIT R A R RIR - SH 20028 1 [ - s (BS) &
REIEIT(MU) BRAEMSE » ATLALAHER BAETSREEEE FM1 35 « FM2 SR
FM3 SEEGZE,
[0013] dl=mA+¢l>d2=nA+¢2 > d3=pA+43 HREIEIT(MU)
[0014] dl=mA+¢l > d2=nA+ 92> d3=pr+¢3 HEHE (BS)
[0015] AT 19 KHz 5 [FREREA 15789.47 AR KIHE T
EHE AR R BAT o AR d1 SRR (BS) HEHIE -
FN SO E PRI - BEIET(MU) FEEA (BS) MiRHEAER
(m ~ 0l p ) - FEBEHEITTMU) A (BS)FTEIERT FM B4R

MEfZ (RRE d1 F0d2 BERE) 2 -
[0016]

dp =dl —d2 = (m-n)A +(¢1 — $2) = (m-0)A +8;, EBEIEITTMU) (1)

dp =dl-d2= (@m0l +@l - ¢2) = (m-m)r +3,, FEEHE BS) ()
[0017] SEBI A 7990314 S et AaT el E B HIAEAL 01

M3 BEH FM BRI Z U BB ZE (HRE M S
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2017 ££2 H 16 B¥daE
FiTfEsamvEnRt ) JFIaEA 2R AR 81 - S2 K S3 I A EEAFTE - FM &

TRV AARAZE N R SRR B RETI AL, - AERLZ2AURE > BN 812-810 ) - 7ERE
RO AN 2R G FARES © FRIL » A5 dio B dio USEEAENTZE -
PABATER dis o dis FIBEERARNTZS - SRR ECE ORI B ] S AR 22 - B
2
Adi=dp~dp=081-81 Adiz=dy—di3 =8;3— 513 (3)

[0018] ERHERRRE AUREME (BS) 2515 ReFIRD) K
BEIHILMU) EARHHRIR R RE (BIRAE 15.780 A EAEER ) -
SRR AR B - R B MR - BEORR m~ n e p HIFFEIHE% -
AERIYE - HINMEMRGCEARREERR FM BRI FIAEARE - &
55 [ A AR AL - R RSB 2GR EE THE
FIRY ) WifE FM FE S TAIERRE -

[0019]  =fE FM B+ - (S1, S2)RERK ~ (S1, S3)AERENAS REAEAH 2 -
HR AR E A SR =R - BT TREEE A - Hit - 7%
BIELMU) KEHE (BS) ISR RERAE -

[0020]  SEEHEEFIZS 7990314 SEOHEATIHE] : ML T ILELEAVER
il LRy FM 5 - IR MR AR E RIS M P IR AR - R -
ERR MU AR TSR BS BYARHA MU HIGLE - MU (x, y)FHEHL BS 22
TLE(0, )R] LUIAE FM B SRR B2 4 (Ad i, Adis)ZRHER] - SERTELF]
CURSERRTE > SRR XA Y BRI IIE X J7la (RFTA) &
FR (Ahp, Ahy) ZEESDURY HH (BEAH) ERE (Av, Aviy)
ZE#EST o H MEHAhy, KAhs FORAE X B EFE(SL, S2) 71 (S1, 83) #Y

5
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MEEEES - [ 5 VEAv, RAv; Fon Y EBEE R EgE=E

5y o ERTEABRHI S RS U TR AR MU BB ST ¢
X Ahp, + yAvyy = Adign
X Ahj3+yAvyis = Adjsg 4)

[0021] i (x, Y)ETBBIET(MU) BIRAAE » Adim BAdisn
RAWEBETMU) (I TE m) RS (BS) MNEEE0M
RS EEOMIEEAR, « Avi, » Ahys B Avi AR SRS SRS -
AT — TR RS DIFREIELLIMU) B, -

[0022] e 2 B ATVHRH—EH A  HIEAEEE (BS)
B PA_ERER 2 E 5 (Re fI Rd) DARTEZ AN, ~ Avip Ahys B2 Avys 2
A P S R SR R e = S e BB R T R -

[0023] & (BS) RIB%4 (RoRIRA) SBIZECAIKES
(0,0) ~ (Xe, YOR (Xd, Yd) « 41155 2 EFR  AERRECAHIERSSE G5
RAFHI, y) » BIRERES S E ROMBUGEERE -

XcAhj; + YcAvs = Adqa
XcAhgs + YeAvi; = Adpse (5)
[0024] #HiHB%EE R MBOHMESRE

XdAhlz + YdAVlzz Adlzd

XdAh13 + YdAV13 =Ad13d (6)
[0025] HAd ~ Adyse ~ Adjpg K Ady3a EREFEZE B Re fz Rd)

HIEREEME BS) HEEMBEERATERIEEZES -

[0026] S EHATTAMERT BS (0, O SHIEEZXe, YO (X4,

6
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Ahyy , Avyy , Ahgs , Avis EERFIZREY -

[0028])

Ahyy , Aviy, Ahys , Avys SERFIBEE

Pk

" XdAhy; + YdAvis=Adiyg

XCAhlz + YCAV12= Ad12(:

XdAhlz + YdAV12: Ad12d

XcAhj; + YcAviz=Adjse

20174£.2 Ff 16 FIBATE
Yd) - TMTTLAERZHE (5) A1 (6) MiAERMEER - FELUBERAN T ATk

(7

®)

[0027] BRIt - SEAR AT M ER R AR AR S ORI AR R 8 (TR

fEH ALy, Avyy, Ahys, Avis £ > MU X, y){ﬁ%{%ﬁjwﬁﬁ

F3 (4) BRHZR - KL - AR AR5 - AR R RE SIS
#is (BS) K25 1E (Re, RAZKEKHATAE MU (x,y) (AIERISEL - FHEHSE

BB FIZE 7990314 SRIREISIEZ S HIE DI E A, Aviy, Ahys, Avyz FE2E]

AFRTIRHR AR —IRED -

[0029] 3575 |G 2 R A

[0030]

— AR AR [FAIRE AR B IS 19 KHz - fNEsEE]

B EZR B G RTES [FASERAE FM B RRRF /03T 19 KHz + 2 Hz /Y

SRR - 3= 1 BORRIES [FASTHEIME FM B EZRIRK -

BEBES S1 28 S3 S4
A 7SR 18999.77 18999.89 18999.89 18999.27

1 W FM BEEES [FSURRER
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[0031] FEEEARE 1 PREEBSIES FHERTE SHER A

AP AFA S2 F1 S4 2 IR AREML 2SR 0.636 (EERE - EREE
AT EFEES (TSR E - B 19 KHz #E5 FERNERER
15789.47 AR - AR EMIEREZERE 10042.1 AR - IR RFERHERE
i [FATRIARAI R - ERMARIEEEERE - I - WEES BN ER
FERY 19 KHz IR - HISeRTEAI 2 S R = SRER L - 102 B
BS~RS(s) 5 MU BFEAIZZHIE » SRR U ELE E)— i 2 2R AT -
A > B (n)EREMARZR A LA - DAEBIZER - — i
IR T2 e B — A S B REE » AR R IS
HEEE] -

[0032] #ETZ » SHHABEAELERISEBIEFES 7990314 5i7Gh » =
FM BEAHELL 19 KHz HUES [FGRREYE - —BE5 [FUkiiaE
5 QL AHES SR FED R RO &0 Ak -

(0033] HRIEMETTIHMEE (BEERHRGC BERH - B
BRI AE— R EARRE - WA S E Sk - E5ET
R R SRR W ENS < R RIS IR « (S SR R S Haleh - 98
AEATEAT ] CAE AR A A A S -

[0034] FEAZEHA - 7EEE (BSFIZEARe, Re) MIMETHE
MAKERE - RRERZEERe, Ro) BEERSD @ HEME BSIHEER
RREErBE R - %ﬂ‘ﬁé@%ﬁ%ﬁ(mﬂ mE > e (BS) MBEEHET
MU) ZERFZRMEASHGE - B —EGREfE e BS) -
25 R)MBEIEITLMU)Z HEER GPS $# (MIHEHEHIESus) - A1 >

8
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L GPS B2IEs I GPS Sk BRI EI B (MU) WS BAES

% H BB - B—E R A RS R A = -

(0035) 353 EREME (BS)»BHERe Re) BIHFSEBATMU)
& MR TERE SR E NBRHIT - BRREERAR /A B
M SEREEE A BAIERE 33 us WERIGE - 24 (BS) - 5%
£1(Ro, Re) B BHETE(MU) R TR LI I HSEER A1 Zigbee - Wi-Fi
s -

[0036] EAZBN% 3 [ - 3t (BS)ABEIET(MU)BEIET
(MUYHE5E (ID) RHEE—REREFR (LaLEEHETMU) L5
RIEREER) - 2EERe B RA) B EKERGEAEER » DT
RIS - 55 BEIELLOMU) BEa R mres - 325 5is (BS)
R FSEERE ETMU)  DRSFAR: K RA) » HRSESRISE L
BB - MESE AR & RA) ABEIEILMUER RS EIS
SERRY MR IT TS R » ERRS B R
FIfESFERe B RA) ATSBIETEMU) AILIMAUEE - M HEED S
BABATE - —ARRNEAERGES 33 us EFSEAE AT

oF

1=}

1148

s

[0037] AZEHARHE—TEZE MU - Re 1 Rd FFAIREEL T » B¢

M EEHERAELRFER R — M BE5E5 [FatlEREL - #15 MU FE

f& » BS @& R UEAS MU ~ Re f Rd 55 - 3% » TERIS RS AL
AT e S 7ETR ST R R AYE S [FASRIERR R T —(E_ LT HE E RE R -

E BB AEME TR WRNE RS USFHEIR - RS WA AT BER

9
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20172 H 16 HERE
—{EEEHSL ERYES [FAGR - IR ME AR E R ERIRFSE (Master

Clock, MC) - EFFREAG H BEEETH0E - WE3E5E0RTE - MU » Re i Rd
BS SN ERAKHERHT ERAAFZIEETT S1 ~ 82 ¢ S3 FARMUEHE » DUEAE
AEP T HAGTE © FEILLETRES RS — BB B R -
TTERET R > —EFE5ES SRR T R D £ R IRE R A B R R -
RIS » fE FESIRFEE R EREEEES MU B - PR B EETE MU
EfL - KA R IR PR BRI BESRER » MU BYEAAEHEARE -
RMEERERIE - B35 RS ETHg R —EES AR E R R (—
L) - RATEEIE S (280 BERIEREE - LT
AN ERFAREASR A /2 R RS I AR A B Ay _ETHE N TR
b EEEERIERE

[0038] AEADMI S EEREERES - USRS H R HIEEREEE (dn
di3) * EEBHE B Re K RA) HBEIEITLMU) HIEZIRIEEREEH(dn, dis) G718
FHEEFEFUEE (BIAN Zigbee RifiEk Wi-Fi #E#% ) FEREIEME (BS) - £
M (BS) BEEEHETHERNNE - DIESER (3) ArltyeEz=s
il o RREEE M I ARTEATR RRERIEER (1)~ ®) & () HET#F
HEEIEITMU) RIALE

[0039]  Esfifeffi R 2R RSBy — i - BT R A RS E
BT DUESE S (BS) MIREIETTMU) MIRIRRHEFZ - AZBRTR
YRR R e M AR BYES [FRAITETE » MR EASMERIEZ AR -

[0040] YRS [FAERMESEE R T TR

[0041] #£ GPS Efi BEIEITUMU) F1GPS #EZ LK GPS

10
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2017 4£2 F 16 BEAE
FHEL MR RS 2R ERe SR E A REER - BEXREEY

300,000,000 AR » R —F (107 S)HYRFTRRZE A 30 AR
B8 PEECERE AT R - T, - ST GPS IR » TR
PR S - SRR GPS SRSHORRIEIEE -

[0042)  ZEEUARyROE BT H C AT I T A R R A
R EAE R TR RN E - BEAABRALE R A TR
B o BT G AT AR - FUF EM
S SRR IR — R [FRER_EFHE - RGO R e et
s ELR IR TR IR S R » 38 R AR AR AIELA E
2 o {5 PR A e B L P O | R B SR e
57 TR AU - AT - BT MR B 2 % - SRR
PR L BB R AR N TIELL B « 85 N B sy
DA REHEABRRE - 288V E AR R = PM B AR -
SRR A = AR o BAE [ -

[0043] A=t PM BRESAIm IS = 0 FM S
FORE [FRBRAEL » BRI FM S R e e R IR R -
Ti3E/ VEEE L e S BOEAEE R R RS - AU E— FM 2
TR B = (AR [ HISRIEEEE = s [ e
— 1 - FEMGC AR - BCERGE - KL - SRR
3 B B AR R 7 R PR L R T
S PM B AT SRS » B TR s S M R ] 76
MC BEIRTIE SRR REAEE - AT H— 58 » BRRELMERA R A2
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{5 R R B RS » AR BERR{E B R B (L iR B 2 A TR B BE 5

[0044) 25 4 [iim L Aae) = AR [P T A
GRS S1~ 2 3 « A LSBT - ABRHEL LR RS » B
FBIPASE 4 IS RIRERSS « SRR s 1+ S2
3 Hy L FHEAEEHERT I S N 7 - M B Si 23 (SRR 191
S50 Ci0 27 » 47 [3FU8R N JEEREY FHEL Cin 2557 - ERI: S1 353 [SRAREY
ZEHE Cti(ave) LIBSAZSEATT

[0045] Cti(ave) = (Cin-Ci0)/N 9)

St Cave) SR (FBHOIEE - YERrTEBAL N (AR

[0046) 157 TEREE i (EE [SBREONEsE IS 19KHz {5
B (BIHILL GPS BERAE ) » EBIACATHIE FM B 400 [y

- EAEATEHERY Cr(19k) - FM %S [FEREISESR Pilot() ATAF THZEE

H e
[0047]) Pilot(i) = 19 KHz x (Cti(ave)/Ct(19k) (10)
[0048) L4t - 5 [ERES Cti(ave) R WLI 2
[0049) WLi = 300,000,000m/Pilot(i), (11)

[0050] 135 [FAGRAY B R WLi A DA AR R 40
LB -

[0051] T—#RHE={EE5FRSERT MC BIFEAL - FEERT
TR FEM BRI SUREH ARG - B—(EAEEHY MC By EFHgEE
BPEIREL Cri(ave)EEBONIEREL - MIETHY MC - BRE((REM) HL2H5IAH

12
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2017 4£2 F 16 HEk#nE
HE - BFEENE > EERETEERSE MCEE TE2—Exs - mH -

EPIGR RV IRTE - 85 [FERRUABAIEE Y MC MRT - FIL -
MEAEZ RRYRRE FM BRI RESIFIIDET S - & 2R RS |
ASTHAAEHIERUERET GRRD) FR—80 - WIEHS [FASR Si 7658 j
MEARIBEAZAT

Pij =REM (Cjj/Cti(ave)) - FHrh Cij 7= SiHUER j E EAHgE (12

[0052] T N {EEEASHAE Pilave)yE N (EARBLAERI(SUM)EEL

Pi (ave) = SUMP)N » i =1,2,... 5 N (13)

[0053]  Pi(ave)MEATHE LR ERREDT -

di = WL(i) x (Pi (ave)/Cti(ave)) » Hihi=1,2 5t 3 #fS1, 52,83 (14)

[0054] e my DURIERFI S (13)FI(L4)RBRERT 5 S2 e S3 BYRRR
FIFEAL -

[0055] TR S1 ~ 82 ¢ 83 ={HE5 [tk - IR =
EFEET A = R BIREAGE MC RYASSABAIEI R AE » WA d1 ~ d2 K d3 FEgE -
ERBEIEITTMU) BREIBHY S1~ 82 F1 S1 ~ S3 RSN G REASE MC
HIBIAEAI IR - |

dpm=dln—d2n B digm=dl,—d3, (15)

[0056] HHTE m RREREEITMU) BHIEE - ELHEE
et FHIEEE (D) FRYBEIETMU) BT ERIEIE -

(00571 [RIERSHE - EASEN(12) ~ (I3)R(I4)FTHIE N E2E A Re
K Rd) B ERFARFSMC) BIEALZE - FERAT AR

13
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d12c = dlc - d2° & d13c = dlc — d3c (16)

dipg =dlg—d2q & diza =d1lg—d3y4 (17)

[0058] p%EzN(15) ~ (16) K (INFFHMEREERELME
(BS) > ISt HREEANIZEM (Adiom , Adisw), (Adiac , Adisc) and (Adizg , Adizg) ©
EREERNRE - BBV ERG = EMALE MU - Re - Rd #i%
BIESE (BS) > DIFHEEEEMAEM

(0059 #%-7E BS A& U(NFIG)HETEE AN, » Az~ Aviy FeAvis
HEIE - SEREM Re 2 RAFHIEEEA] (Adie , Adisg) K (Adiag , Adisa)
M EEEMAEIFRFARIRR - KRB DRI TS 9 T8
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FRHR B AR HALE

[0060)] EEERAVR @ SEMENEERNEE=E M BANE -
HEZENA=EERE2E o ERKEUBE ETTMU) - RN FEATE
M BEIIALE - RFEAKEIL T BB E e ALEE - AT > =8 FM
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HHTT » AEAHEER = AR - = RS
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(Pilot)) « HiE 5 AT » BREEAGIEVLRINS (6 LPFM B AT BB RN
EHREEE - WR—E=AT BB ERERE - R EE - SR
WEAR/ES A 88MHz B 108MHz (FHEEHERBIENY) - FIAPMER A
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| MHz SEERATERRN - BRI » MURTIaAERE 1 Mz » HIE (SABR:
RIS 300 AR » SEEARSAREPEITEREEA - 47 » 300 24
RO S — 2 S R 0 S S A R T A
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BB I AT (TIFTAME) e -
[0063] FEREHIEREFEL: » HAZIE LPFM EASTSEE
SEMU) > R R AGT DR S 2, (MR Bt
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B BEHER B0 g B 10 ST SR S RAAIATA T BS R o
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EARMEEETER T BTl MU BIAIE H (dig, da)fHAT TR Bh(x, y)i5/NE
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TR (BS) AMEEN LIRS/ (HIETEERES) - Ek

- S1-82 B S3 BB HIBE R B SRR L - A B

E— R BRI B E ERFIRRSE MC - HFNE5 [FREEE TML
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HLEHE TM BEOETERERET - RS R S e
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KR ERFIRIER MC o MR R R Rt B R R B B MU R
A5 BS) ¥fEirFEY o TEEETEEETTMURHES RIS |

[0072] 1 REELTLMU)EEHA (BS) HRI B ENE K  BEE
JEMUEEHE (BS) FHFEIEFE -

[0073] 2. 2 > Fudy (BS)S1 FEHIAERS » /R S1 A [FFBRAT T
— B LIS E R LR IRFERMC) -

[0074] 3. BEFEITTMUYEEE] FM1 H5 [FABRMERI S N —
M LT ER T RRIRERGR(MC) » LUEEAE H B 7t & S1~ 82 J S3 RYAEAL -

(00751 4. HIE5E={E LPFM @Amﬁﬁ?& BEIELMUMERF
PRALE d1 ~ d2 Kz d3 0 WETEH diom 52 disn * SERFFE don K disn E52
fREHIYS (BS) - EMie (BS) BHIEEERS (Adom, Adsn) ABIIEFRR 7
Bk E AL MU - EX(21)H EH B/ N8 T B E R B BT (MUY
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[0076] SEXEEARI TS BEENT

0077]  BT—EHRE] = ASEIR B AL IERERE SZRR A T AR BEA R
HTEEEARA IR ATRETER - TR - RIMIRRIEREGR - FARE

HES R AR E R -

(00781 AZEHARRH T —EMINS (BiEhs) BHEFAR AL - DAEIL
WEHERSEI BT (MU) SEITERERI T - FIAHESIREE —RAEET > A
BAEATE (1 AR x 1 2R "%J‘Egi’% AR E TR — T E B
BRI (10 2343 x 10 243 Iy~ Rt F—E R R E R
FERTRENY(dia, dis)fE - HELER » RIS IRERAEA A& IR 100 5
— O e AR AR EITE (10 27 x 10 443 ) B—RESHRE
HFtRIEAETEFIAREHY 100 {5 - LREAEEEREREDN T &7 —
B o 2RI > 68 F R P S RS A BE F — P AT TR R AR U S IR AR AR
KB - BRI RRERR - B TEERAIS R A
H—FES IR RS E 0 — S REEAYSZR(10x10) B/ NFARI
[ RASHE II—REME - RILEE M AIRR T IR ARBD T IR EBE
TEMUYNERIFTRRRFR] - IREAEH > SR HFEE T UE eI - 1H
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(00791  FHVU{E DA L&Y LPFM B S #EfT =HEZ2fH] TDOA AL

[0080] SHAENEEBIEERTS @ BN E YRR =R -
55 7 BN — = AET RSB HE K TUE LPFM BB - d5HRA EEEDLERY
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LPFM &R > RISCRAEBEETMUON S » NEE A R ERUGRaE

(RSSO LPFM B A5 AL » SR BT AR =18 LPEM T4 I 7em
85 (BITERTAR ER SRR BAMIE—(E LPFM B - EE
BT B SIS FM A= AR (SR e R
FREE(VDOP) » BT EE S AT S A =TT R - D= A
e BB A = AR (12, 413, d14) » AN
BHETMU RS BS)EEESTAMEE o dom du B @
i, ) * {82ERT—HES D12~ DI3 & D14 JIEE (dipy disy, diay) % - BF
SR S TR AR s, 115 1) ° RS AFIF SR = T80
PR BETTMU) i © ZERHEH [om dom dun) B (Ao di,
d) F1 D12~ DI3 % D14 4 » (@S = A S B (A Adism
Advm) PSR EEBRE ISR = e IR AU R B BT (MU) 718 - [ETEA P
/N2 BT PR R = 7 S 5 S A BB S
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[0081] FFE={ALL L& LPEM AT —ME B

[0082] MR ZHENS=PENIER SR - AL ErE S BIGIER LPFM
BAIIFEREIE - (03 - H% 8 LPFM BAETEEN 96— N%
LPFM B « RILAI=ELL L LPPM B A2 g B s
S LPFM EATCEN - AR S BT A RTE - BRI T - X
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= (Radio Signal Strength Indicator, RSS)ZEEE LS IEEHRH L HE Y

IRFRACETTIENL < BBPIZRER - ARME A UE LPFM BS » RN (I
HEoMIRHE) HUHIRER -

[0083] AZEHRREATEBITERIZE 7990314 FRHEFTYCE - HEE7k
A RN R — TS A AR AE B IR MR R £ (BS )i S ME TR B R
NIZEHRS) - MECHALENZE GRS R ERGRESA28
DU oRAM RSB B TT(MU)RIALE(, y) » TFRE BRI R 5= - B2
ERRE  HUCENETNFRE FM EEHALE -

[0084]  AZEHAth S BT L5 RRSR = BT e B AT B
IRFfE D RYAHEAERS o AT B R B AR A R R 6 AR A T
2 ERFREASE MC BN - AR R AR AR I R 53
BNBE A H i —35 RS L E R R ERAREIRCSR -

[0085] AZFHAE— DRI —RLIESREY (B8 19KHz Hi]
) DRSS (52 B  ATHERSRIIRT » (R (26
MHz)E| WiFi 487724 GHz) - B E * RIEANENSEISREEL - 7
1 H SR BB (5 2 B & Tt e T8RS R — BRI IERRRRE - &
ENEAREFA=M LPFM & - BRF—EaRFERS - HET
LPFM BEAWEEME - AEHRA —HREER G R EABE BT
(MU) - BESERTSEBFERER 7990314 AN - EABEFTEIRISA R
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[0086] ZEBA#eE e —ERIE B RN RS - DIBCE B AIA TR
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LPFM B4 > DT SHERIE RN » REFASE LPFM B - DR
AT A AR -

(00871 1. ZZSEASHASeATEAIM ToCE - EMEFAREL B &
2F 0 LIS EEETENA - SSEARRRES > e E
JLMU) HIfLE

[0088] 2. AFEAFHEIMR FM EEHWESFERLIETE—E
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AT MO ERAETT BS RS K MU MAHI SRS RZAGHERE A OB
BFTEEOFRRUAENL - B AR IR RS 5 - RIEA
SRS R BT ER ERIREASIMOC) » DUETTAAIHIE -

[0089] 3. AFHAE SR ENREIRIEEL AR M o) BEH
— IERMGIESZEE FRRE F SE RIS E E R A G ATHvErIsRry - JRENEE
26 MHz %[ 2.4 GHz KJ#H77 © b) BERHI=(H LPFM &5 > Hf—osR/EE
B (BS) » AZAHIERIAMEAE - DIRERBIETTMU) MAE ; o) BERH—
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[0092] 6. ZAFHUHHE—S R FA=ELL R LPFM &5 » DUBER
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[0093] ABRAIARRE S Biffr A B - 1R R A SRR & 50w

A > AR DI EAEZLE T > BN =E T RIEERAES |
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SR

o WA DU A B A B = BB - ELAER B 2R - DT
MRS KEETENL -

[0094]

BERAZEHE IR EEE IR EE A | AREFEA DIREA

B (EAPE LRSS - EREEARHAHIEE R - EiEEE
L FEENEETY - RIEAFEH SREEHE B iR &R R BRI EE AT e &

[FaraiiA ]
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5 [FHET

BRI EED

HEIEIL
FERIETEL
HEORT
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LEE i
BEE
FHFARERES
B HIERE
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FH & E A # B

L. —RERENR RESEARE  HA=IE FM B ARERE
Zeiy FM GRS = 0T (5 2= G AT S
FE(TDOANI B IR | Hh A= ABRS B o HAE—BE AR -
BoBEE RORIHEAGS)HREN —BHETMU) - 4 BS)H
HE—SE LR BB BH LR M ETMUE T EASER
BB SRR MULE » B es) - %E—2
HE(Re) B B H AR RSB MUY S T SR R
RS DU = S SRR - = (BT | SRR S A
AR = (S (TS — BB AR IS B LRIB
BEETMOMHIEEAE S B AR - B BHARA) -
B9 B ML (MU) RO AR (L 22 4 MR B B 4 5 (BS) B B B B 7
(MU) > Erh7Est & (B FrlR A A E A AE — B B ARe) -
S B EAROFFBEETMY) FrEEAEAE S R RERTTS
R = B4 (Ad e, Adsd)  (Adiagy Adisg) 2 (Adiom, Adyam) > ELE

= BHEES IR A (BS) EHEEBBELITOMU) FGE -

2. FIEERERIGELS 1 B ARG R WA
[E](Cardinal map) K E:H 5 (BS)HIALERAEFFR0,0) R —2F B(Re)
KRR BB ROMINME I HHECHEARXe, Ye) K(Xd, Yd)» LUK % E)
BHILMUALEARAER, v) > Ho RS 2 A R T e dh
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3. IIHEHERIREERS 2 TR AR > EA A R
SEAIEAE (Xe, Yo) B (Xd, Xd) LIRS BIEIT (MUK
(x, y) * BATHESB (Ahp, Avi)) B (Ahys,  Avi) R EAIEERE(Xe, YOOk
(Xd, XDHETR » HFHRIMERIER - LB (A, Adn) B
(Adpe, Adysg) 5 BRSO ERES AGE R » AR T 2 R
PUTE S (Ao, Avig) B (Bhys,  Avie) R85 BB T FIE — T8 SR AL
SR ETEMUIIALE (5 y) - |

4. MG EERRIRIEES | AL R - S B 16 FM 358 1
SRR GRS A (BS) - B BH AR  HE -8B
(RA) B RS B ELE(MU) T AR AT R IRFRRMC) HeHI RS bl
7 B 5 (R RREOARRS - T FL % e IR SR E S A (BS) -
HE—BFER) T B AR RS R ET MUY 2B
SR AR (] FM 383 (A T M BT MR <

5. AISEEHEERIRGIESE 4 VAT SR » LRI =8 M 35 A
ST BRS TS B A BB AT —2

B(R) - BB HARILZHHEIEMU) T LT TS s
BRI » RS TERIEA T A LT MR S — BB BRe) - T
—2E AR - FHHETMU) RS BS) SR RO
B REAES - |

6. MMFEFEAIREIESS 5 TR AR - e e [ e
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7. MR EAMGES 1 AR SRR RS M ERE S
EHEHW LPFM ES ' 9B EEB FM1 FM2 K& FM3> 2% M1~ FM2 R
% FM3 fiAEAIRLE BS  Re B Rd > SMFIfAK FMU/BS B  FM2/Re
&% FM3RA B » HFEEBS, Re B Rd (B RAEE S B =
1% 8% FMUBS BASHBEIETMU) $YFEER - i L= LPFM
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. WIEEAEAIRES 7 ALY AR Er s — B A
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5 [FERRUAEATHIEERIEE FM2 K 8% FM3 HYEE [FASRRIFEALHIE EAE -
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73iH (d1zm, dlm)@%ﬁ%ﬁ%ﬂé@&; RERRIAINEH (di2m, dism)JHEEZ
ML (Ao, dize) KEZ(D12, DIB)ERER[ —HEZIE (A,
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2R (di, dis) L » Dl N B RO S AR E RS B BT (MU)RALE » FLrPex
(Adizm, Adpsm)i e F(diz, di)fH— B/ MR TERE » RN ERBEIETT
(MUERHIE G R BEHIALE -
10. QNEHEFEAEEES 9 WAl EALRM - Hihig —~E 518D
R RN RERT A4 EE > R FEATERY T R B e (BS ) bR —
2EHRe) » FETB2EOROIEEEEH (di, di) KEHEREFEHE
BRSBTS R IRRARCIRE T - % MU AU PR B ERE
%’ > —HIER TR — R IR SR AR E R B B T (MU) E = AT
FERALE » HPRAEE B 22 i (Ad 12m, Adysm) Fea% 28 IR rPREEERES
fH(d2, di)BIER/ VR (LSE)RIYE MU S ARATRERIALE -
11. JNFAFEERFEES 8 TEATI s AR - H DA=fELL EAY LPFM
B ARNTHEEA - AR =1 ERY LPFM H{E =G S#A AR
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