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) $101 Receiving an infrared carrier wave from an LED lamp,
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§102 Parsing the GPS data code to acquire GPS data
$103 Determining a current position according to the GPS

data
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(57) Abstract: Disclosed in embodiments of the present invention are an indoor navigation method and device, the method compris-
ing: receiving an infrared carrier wave from an LED lamp, and acquiring a GPS data code from the infrared carrier wave; parsing the
GPS data code to acquire GPS data; determining a current position according to the GPS data; and planning a navigation route
between the current position and a target position according to the current position. By virtue of the indoor navigation method and
device provided in the embodiments of the present invention, the LED lamp is fixed on an indoor ceiling, and no obstacle is present
between the LED lamp and a terminal, such that an infrared carrier wave from the LED lamp could be received by an infrared trans -
mitting/receiving module in the terminal so as to acquire a GPS code therefrom, and to parse the GPS code to acquire GPS data. The
current position is determined according to the GPS data, and a navigation route between the current position and the target position
is planned, thus achieving indoor positioning and navigation.
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— BN FAF R K
AWiEERAE 2015 % 12 A 30 AR FEEHE., FiF5H
201511023809.7. K MALARA “—Ar £ A FALE 7 kA B 69 F B & A)
WA, AN FELIRNLESERTIFT,

BAAT IR
AL BE A -FAHARAR, 455 - B —FFE A 7 B E,

BEHEAR

WA A FER, SRR 0 B R AR, AR EFN ) RIRLAR R
MK, ATRZEFRE, KEGKRRNZES . KEFHOFITIERMNF T
FRAE B AR — 3R R F, RIAREA. K RE| B a9ty 5 5L BA &
A, B b T RAFINGE B 6930093 XM A AR B ATHE K, FIREFT A
X —FRK, FH (navigation) A7|FE—ikE, NIEEMLL)—EZE )2
B — a0k,

BT, 18 & 26933 K2 GPS (Global Positioning System, £k
FALE %) . GPS 82 3R a2 v 21 B TAE P2 4A R, 12T ¥EH &R 20200km
“EZ, ¥OskE 6 Nl d L(&EANEE 4 ), hEMA A 55°.
9, A 3 BHREN L EEYVEAIT, TE QS FIEFELRE TR . AE
fT B 1A AR T WL 3] 4 FOA LGB E, FFee T E A6 FHUE &

P iRBER4 B GPS 12538, L2 2B imkIli—T L E
Aok A PR A M T2, FFIRIFX sk T E 6B AT, R K E IR IR 69
PEAZETE, A THNZEERRKETLENHIEBFIES S TE, BRAL
T2 AR SE ., ARSI, BRI 6 Bk Ab 2 I B AR T 4 8 AL
fE g R AT AL R, B A P PTAERELENEG . . %A,
I 18] S4Z 8, BEAXHURR A Fo LR SR VA B GPS 2535 44 40 32 24 6L iR 7 28
GPS A P ik %&. GPS MGG LMK R &R AN TR B4, B
— R R AAUA Fe AL AR AR, R BN RIRE) B 4 AT bR
R i LR, ERAAS IR B ShAE., XS, LA ERS

1
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RAM (Random Access Memory, FALGFELGMEE ) Abd, vAbrb3cdE &%,
BAR KA G B AR BRA AL, EEACRAE, R THINRIEA .

NERKBZRARMS, RATHEAR. N MEMS, AMMEXERZ
AP RE B ERE, AEZTA TR, 2280 TERMYIESS, GPS 125
B 04 B & 49 GPS 12 5 AR RA8 2, B sLILA #9 GPS #L R R E K
TR T 648 h 3 — o 8] RJEARHAL E

Ft, BATHZAAIREAA R 80 &6 —ABR P AR A 4T A
KA ZFFHITENFA, R EIKE B AL E %A,

KPR

RE B KB RAE—FT TN -FRAG T EFRE, FAVARERILA KT
BERXBEFF FIVE A FA, AR BIKE B AL E 49955 & a4 K P AL

AT R A PR, KL LRGN T —FE RN FMGF &k, LIE:

4% LED ( Light-Emitting Diode, &t =AR%E ) JTA H#h4rsb &K EK,
MBI IR 2191 2%, 3% F FRER GPS 5 4% 45,

FEAT BT E GPS 354, 3K1F GPS 4L4%;

RIEPTiE GPS #4%, #Z HaT/LE,;

WRIEPTE G AMLE, AXNPrE S ALE Y B Al B =8 69 AKX

AT MR LA FR, KEEEHENTFT —HENFROEE, L5

SO R B AR SR, B T35 LED JT & i 694 s R ERok, MPTL £ndh
R ARIK T IRIX GPS £45

GPS ZABFRAFAE R, B T REAT L GPS 3845, FRIF GPS #4E;

LA B AN AR, B TARIEPTE GPS 438, A BalieE;

FAIE BRI, A TREPTE LI ZE, AL E S5 B4rLE
Z_|8) B FALFE K,

HAE AL PG —/A T &, BT AR, Rt T
EARA, AR AT RS T Bk S EEATH, SEOTR RS
AT P i 4 T R -FALH 77 ik

HIBEARL PG F—ANF &, B-ET i ENTEANR, LF 54T
FI ik 6+ B AL 7
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R LB R —FERNFMFkEE, LED AL EEA
R L, SR RA LY, AT R 0o LSk
FH LED T &b 69 s &Kk, FAP IR GPS A, 47 GPS Ak
GPS #k#%, R¥% GPS 4%4%, A LA E, FHXNLE A EE S B E
Z A8 FAIHLK,, FILE N T T AT,

B B BLEA

H T B RV AL EHGRIARAR T HHRTE, FEETE
) RIVA ARG E P PITE AR R BAE—R RN E, TdmH Lk, T
00 44 K F 8 B R KR IR 0 — s 250, 3T AAURE B ARAR R, &
AT A M S AR T, T DARIE I S I B R AF H A ey

B 1 AKRK A FE0) —RAG —F T RS 7 R AT B H;

B 2 &KL A F50) 4R —FF F N AL 7 iR AR B H;

B 3 &KL FEM) R —F TR TR R ENLEHTEHE;

B 4 Z KA FHG| DR —F AN FARAORENENTER;

B 5 A KK EARBREN T EAFMARNENTEH;

B 6 K A% A FHA ARG LRI IR BT RILE A -FALE A
TEH;

B 7 7 BT TR T HATARIE R B 6 7 ik 4G R B 09 AE

A 8 m&E MM T A TREFFRAIEF LIARIE R L6 F iR 042 K
04 G4 T,

RN N N

AMEARE N FAPI B HRG R E EmF R, TERFEEAL
B e P A9, AT RZ I P P AR RS RHATFE . RS,
RAR, PTG B RAK Ay FEab], mARASIFZRE, AT
AK A FZ560), AARIRTE FARA T AR AE BRI EH T S AR T TR
eGP R B 52560, #R& T ARLIARP 6T HE.
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ARBA 1, 7T ALP TR —REG—F T A FRF R RAET
=H.
IR AERA AT T R FAE AL, REHRG) —REG—FF TR FAL
Q77 ik, VA B SR SRRk A LSE R BT, B 1 BT, TRl adE
VAT B

3% S101, 424X LED ( Light-Emitting Diode, Xt —#% ) IT&L He94
IR, MLLIP LR E L P FKIX GPS ( Global Positioning System, 2EKE f%
R ) FAER,

ERFHES, LED ITEAZAXEH L, Bk, LED ITH&82 6 RE4E
MR ds, BAT, FAL FREMEFLH T LR ERAEEBERE, &
FE R BB AA I RN, Hhiise B4 R BB b K UATMEE,
FVR T FE B AR BB PO IN B ATk R SN R B, T A RILAE R
Andsn LB LT BRI R BR. FEHATHNAML, LED A &
AL R BOE RS GPS 4B, Bk, TAMRLINEREIR FRI GPS
A,

H B S102, fEHT GPS K45, 3R1F GPS 4k4%.

BEARTHEY, GPS #3E4 A2 NMEA (Na-tional Marine Electronics
Association, B RK##F 8 -FHh4a) 4, NMEA A2 —& 7 U & 69 4%
BIEE, w9 XA GGA (Global Positioning System Fix Data, 23RE
125N E 5038 ) , 04T ZANE. S, SE. 5. & Ef 0 % GPS
£

B S103, 4R3I GPS #3%, ME HALE.

FA R, WA SRR E, AAERKRER —% LED T, FHib, £33
RE8IEIE] — % LED MR ZE LR B, MimikiF—4 GPS #d8. %%
8 9 FAUKAH X 20 GPS B8 3| FAULE L, AT EAE., T
{5 695 A0 B % LED X749 R aAsE [,

TR S ENE R, BRXERGENEELER FE—% LED )T,
B b5 A7 =T G B M & LED XT3 24 Loy LED AT& & 69 2noh R 30K,
M SRAF PR 4R 2R P 2R VA L 89 GPS $k3E.

LA B R GPS R, Lont A EMNTE A FRERFEXHLE GPS
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AT Z ik AT AL X P 20 GPS 448, K AL B 5 69 GPS 3 A B 2| F-Aisk
AL, ARFHAMLE. RAA5E AR A4 LED dT R & & KR | K+
12,

LEE| Z AR =200 £ LED MTAAHE) GPS 3838, “ToAHFX =28
Z AV B 6 GPS #k 3 K A A T BE (range —based) F- & A= M BE T % (range —
free) ik, FitHE49 GPS BB F| FAHubBA L, AT A= E. 1%
AL T AR B B AR,

MPET X F ok A F A EIE B Ao ) AT &, AUIRYE W T8 44 542 8 An A
K., EFZFIEH: RS HEE. APIT(approximate point-in-triangulation teat,
WAL Z AT A &K% )F= DV-Hop ( distance vector-hop, ¥E# &) &-3kFK ) &
(ERCRE

AT M FE(range—based) Fik M F P L F LB R HIEB KA EE L, K
AZAMFER. ZAMNEERRKMAGHEHEDTELE, T2HEH:
TOA(time of arrival, %328} /d]). TDOA(Time Difference Of Arrival, %3 i8]
#£). AOA(Angle of Arrival, %X A )#= RSSI(Received Signal Strength
Indication, FENAZ 53R EF87).

I S104, WRIE LA E, AR BALE L B AR E 0 69 FAUE K.

FEARFIY, LR TIAKTALRKF ) DAz E A A P e B A B B
SR FAE L, ARBFAEENN G ALE L B AL E 206 895K

AL B FZ A — B — AT E A S T ik, T ABHI LED TR
A LI R AR, T VAR I 38 A AL SN A ST k3 LED AT & a9 4ol 4%
B, FAPRICGPS 2, AT GPS #3k1F GPS 4448, 1R4% GPS 3%, #
FTHAMLE, FARNEIILE S B AL EZ 8 FHIEL, FIE R
N

A7) =

B 2 h KK Y Tl IR — A E N S T R AR T EA.

AK P FHM) ZRBET —HE NS T i, B 277, BHETUE
¥5:

IR S201, BiF AR FIFAR, I GPS 48R4 2| ok £, @ LED
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YT 8 4T R SRR K AR A GPS 3B AR Bk, 4 R &K,

BEARGHF, &80k A 38KHz k.

B IR S202, vAE LN KB LAD R AN BRI INR B, ML R
F KB GPS 254545,

FERFGEY, g LR E GO RSNk, Db LSk A 38KHz
WA I R B, LSRRI P RIR GPS #0352, £ %, GPS #c4%
% 50Hz i,

IR S203, fEHT GPS #3EAL, FRIF GPS 3.

B S204, 1R GPS #3E, AL LALE,

IR S205, WRFELAMEE, WX HALE L B AL E X6 69 FAUVE K.

8 AR I F ] R — A E A LA 7, T AR LED JT R
A LI R ABGE, I VAR I A5 G LT N R ARSI LED JT & sk a9 4n s &,
Bk, FAFIKI GPS A, fEAT GPS AL 3E4F GPS 448, 1&3E GPS 438, #
ZBAALE, HAR LI EL B EZ N6 FRRE, FIUEAL A
£ WAL

5] =

B 3 4 ARK I EH0) Z R —FE AN FIGEENEMNTEH.

RE | RHAH ZRBET —FHERNFMOEE, B 3 BT, TURHTR
kB A —RAR T A A F R, T FEL T AR

SIINRBORIMAESE 31, GPS 4B AL 32, LA B #2423k 33
Fo FALIE ALK AL 34,

FERE A 25e0)h, doob R BRI IAESE 31, A FHEIK LED IR i 4h4
IR AR, AR ER P IRIR GPS 40384, GPS 4038 k43485 32, A T/%
#r GPS #4854, FK4F GPS #c48; LaT{e E #2483k 33, A T4RIE GPS 448,
AR RALE,;, FAREIRAEEE 34, A TRELLE, AL LES
B AR% B 28] 49 FALFE K,

FEL IR BRI 31 F, LED MTEZ AKX L, LED drh54%s%
Z A AR, B AT, T FAR W Sk b Tie R IR BAE LB,
VPR B AR BB B AN R SNk, B kIR BE B AR B BT Al it 4 R AT
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MBE, AR LR B AR RS P 0 AL R BRI AT SN R B, T A 523
T2 RIG hnth sty o LB A TR R Bk, § 23479982, LED
ITE e LTSN R B TR A GPS &AL, Bk, ALK EIL F R
GPS #3445,

1& GPS A% 3R FFAE3 32 F , GPS 4444 A £ NMEA( Na-tional Marine
Electronics Association, E Ki#&# & T2 ) ), NMEA 252 — &% L3
oy A9 ATEAZ 8, RE A 94 XA GGA ( Global Positioning System Fix Data,
ARFALZGSIHIE) , O6T A antE., $E. 2E. SE. #®E. B
0% GPS 48,

FEBATILE A A 33 W, AR, WA EEFRGILE, FERKRE
H—2% LED X7, B, #4322 4848053)— 2% LED TR E LB, M
T 3RAF—20 GPS 3% . #55% F 49 E A F-AURHFF X 40 GPS 248 7n 2] F-Audk
AL, ARTFHAIEE. 695 LED JT69 BT E .,

b Tt B EAE R, EREEREAR FE—% LED YT, Ebskssd
ST AR M & LED T3 M 204 L4 LED T & 9 4o X80k, MmikiFm
2B R A LRVA L GPS 4%4%.

L HK B ML GPS 3BT, 4535 F £ A F AU H X R4 GPS 4B A —
SR AT R 2R P4 GPS 3%, K2 )E 69 GPS 2838 m 8.3+ Aub B L, A
R AR E. A AP AAR4R LED AT & & KM R K F 42,

LB Z 28R =280 L&) LED AT A AF6) GPS 4548, TUARriX =288
Z AV B 6 GPS #k 3 K A A T BE (range —based) F- & A= M BE T % (range —
free) ik, FitHE49 GPS BB F| FAHubBA L, AT A= E. 1%
AT AL 3| B R,

MPET X F ok A F A EIE B Ao ) AT &, AUIRYE W T8 44 542 8 An A
K., EFZFIEH: RS HEE. APIT(approximate point-in-triangulation teat,
WAL Z AT A &K% )F= DV-Hop ( distance vector-hop, ¥E# &) &-3kFK ) &
15 Fik .

AT M FE(range—based) Fik M F P L F LB R HIEB KA EE L, K
RAZAMEHR. ZAMNEERRRKMRGTHTLTEAE, TE2FEA:
TOA(time of arrival, %328} /d]). TDOA(Time Difference Of Arrival, %3 i8]
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#£). AOA(Angle of Arrival, %X A )#= RSSI(Received Signal Strength
Indication, FENAZ 53R EF87).

TSI ERAL KA 34 F , 35 T NG AL IRAF 09 L AL B A= H P 3TN
6 B AL B AT 2] S AULE B, RFBFMAEEARN S AMLE S B AR B2 09
0 ALK,

# AR Y F A Z R — A E A FAUEG K E, T A LED AT &
A LI R ABGE, I VAR I A5 G LT N R ARSI LED JT & sk a9 4n s &,
Wk, FAPKIX GPS 2, fEAT GPS A 3K4F GPS 448, 1&3% GPS 4%, #
LA E, FAX B ES B ML B8R K, FITE R fade
W T

5 .45 v

Bl 4 4 KK FEAG) R —F TN FRORENEMTEH,

KL ZHMHELET —F TN FAEE, TARITREL A E546) =
R —FE NS FE, 0B 4 PTT, oA T ABE:

LTOM R BOR A RAESE 41, LLSPRBORABNAESE 42, GPS #3E K i34k
43, BETL B A RARIE 44 Fo FAUIR KR ALK AL 45,

BEARK I TR T, LIRS 41, B T8 4R H K,
¥ GPS #3548 %) 2] Bk b, @13 LED dT#) 4o & S0k K SR 48 GPS
HAER BRI, ERLINERIE,; I RBOREPUR 42, F TR 540
BIRAR B 9 M B IEN LTI R Bk, ML ER Bk F IR GPS #4038 5; GPS 4%
PERAFAE R 43, B TREAT GPS 34825, 3R1F GPS 4%, & aT4x E #h 2 Ak
44, FBTIRYE GPS 48, #E LA E,; FABEIXNAEE 45, A TIRIES
AL E, X BALE S B AL B2 08 89 -F ALK,

FELLIP R B A A 41 F, TSP RE LA 38KHz Bk, ZrhR Bk
1% 49 GPS #48#% S0Hz K354,

i ARK U F A 0 RAL ) — A E A FAUEG K E, T AB LED AT &K
A LTI R EIE, T VAR AL AR W 8 L SN R ST SR LED AT &k 69 411 4%,
Wk, FAPKIX GPS 2, fEAT GPS A 3K4F GPS 448, 1&3% GPS 4%, #
FHAMLE, FAX LA E S B AL E X8R, FILE N T AiAe
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£ WAL

B 5 4 AR P EEBIRBG— T EAFMALNLENTER,

EA S, ERR LR TS 1 AR R, ¥ GPS 238 AR
#12)&Kk L, @i LED AT 2 #940sb K AT 3K K ARSI GPS 48 2 4 2K,
W, A RLLINEERIE, 4% 3K LED AT 2 K B eG4 R Bk, ML &
W A RIX GPS L35 #; #RAT GPS 44855, 3R1F GPS #k3%; 1R4%E GPS 4k48,
B LAALE; RBUIELE, XL AL E D B AL E 218 89 -F AL 4.
M KILE ] AL Fe E NG,

K IR FeM)F, SoniBI b R BIEFFINE N FHIGEH B 6
BT .

GPS o4 £ 1 Z 454 F 569 GPS & & 2 A %4 (GPS APP ) . GPS
IR Z-3% ( GPS service) #= GPS #kM7-4 ¢, (GPS lib) . GPS #f4-i@ i HAL
( Hardware Abstraction Layer, A% E) BT AEER T &, 209 (IR,
Infrared Radiation ) ¥R 8L.3&: K ERFHIE T | LLIP KRB E S R fesr s L 4
Bk LED. £, 4rsh & 4300k LED T A £ AN K S F T An 4 S I
H LR, BPAS ZAHEIGk LED STVA RS, AT AR Ao R,

AT E 6, B, L3RI INEATIENCKBN LED AT 920 /h R BOK,
PRIG , LI R AL IR G LTI R B R IX GPS #0484, AT GPS 444845,
FRAF GPS 4038, ARG, HAL BRI ERAES b 3kFF6 GPS 448 L2 2
GPS 3k 4 & (GPSlib) . GPS R 4-3% ( GPS service ) #= GPS & & 5 JH 2
 (GPS APP ) , GPS iX-&09 5 3R 44% GPS #dEme 443 £ M FAub A L,
A LAMLE, RBLAMZE, ARSI ES B AL E 28 69 -F ALK,

VA EPT#E 09 3 B R A T B M6, A4 h o B A0 69 3
ATVARRE BT ARREYE LT, HEAETR T3 TIAZRA E
TARRYEET, BFTUALT— AN, RALTUASHE] S SR ET
Lo TARIE KRG T Bk B 5 P 6930 0 e SRR RIS R
BB #) . AARE B ARA R AR AR Z S F LT, BT AR Mg
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%A,

AP G BB R A T VAR I, RAHAE—ANRH S AL E
R LB AT A R, RA VAT A FI. RABHREARAR 4
HE, TUEFERFIEAMEERZRERFETLEE (DSP) &k LIRS
RE P FHG T R FA F EFEE P 0 — R H 20— R H o
A fe. ANKZLTAKIL G A T HATIX Z PTE 0 7 ik 69— 305 3 H 235
IR XA EERSF (Hlde, HHEIRF At FARF e ) . XA R
AE R GALT T AGAE AT BT EAN R L, KRB TR —ARH % AME
S0 K. XAFE T TUMBEH R R sE ETFHEFD, XA ERRET LR
B, BRH VAT AT XFRAE,

Blde, B 7 5E T T A RIARIE AL I 6 E A -FALE 7 ik 6 R A
B R S5 LI ER 710 Fol G422 720 B Xt i+ BAALF = d0 K,
FHEAT N, GHEE 720 TR #4004 . EEPROM ( & T# AT %
AL AMHE) . EPROM. B #Z KA ROM X Ko T A5, AHE 720
A R FIAT L 57 ik b 0BT iRk IR AR KA 731 8952 1 730.
Bl4m, B TALFARAD 8 B4 = 18] 730 ST A eL3E 5 R T I L& o4 75 ik 49
Bt BB BAFLFRAD T3], XA R T AN — A RE S AT B
e i R BB X —ARH B AT HAAAF R, X AU
JF e LA A, B A (CD) . AiFRF A LG FRADBIK,
XAF G HAALT = deil R A AE B 8 Pk ey Ras X B 2 548 7T,
BT LR 5B 7 it k&P o9 5485 720 £ B 6 G
B 5, A2 R DG4 iE B X#AT RS, @F, AHET0RE
T EAT XA 731, BPeT At fldeitde 710 2K 494038 Bk I e XA,
X SR AL B by it Bk BB AT, SR ER S IUT L@ e ik g
B IR,

HWILVA B o) F3e s XL, ARG BEARAR TUAF LT H3] 5%
3677 KT A5 B IR ol B 0938 AT 6 0 o Kok I, SR Al ik
i, ATFEAFGEMR, EABATEAM LR TTIA BAME 7T kG35
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