wO 20207125480 A1 |0 F000 0 KO Y00 0 0000 0 000

(12) RREFS1EE

19) t- SR ENIR FEF 2R 0

=

AR EFRER 1
000 0 R

~ B -
l. B:T\/\)jﬁ ; = (10) EfRATHS
(43) E 52 WO 2020/125480 A1
2020 ££ 6 B 25 H (250620200 WIPOIPCT
1) EfREHHES: Guangdong 518055 (CN). iEJ(TAN, Guang);
GO1S 19/25 (2010.01) J7ARAB I r L X R YK & 3k 2% 56 K e
Q1) EFES PCT/CN2019/124204 1068 =, Guangdong 518055 (CN). o1 &8 GV,
nE Shaoxin); 711 (1™ 7R 4 VI I B L1 DX SR UIK 5
(22) EFrERIFEH: 2019 & 12 A 10 H (10.12.2019) 76 KIB10685, Guangdong 518055 (CN).
(25) HiFES: HIC (74 REBAFRII TR MR BEESR (&
(26) N FIES iy & & fk) (SHENZHEN KEJIN INTELLECTUAL
‘ PROPERTY OFFICE); ' [ R4 %Y rg (L
(30) LM X B X = E 5 E K S ol i g
201811550368.X 201812 18H (18.12.2018) CN A701%, Guangdong 518055 (CN).

(7)) RiEA: H B % B X I &£
# A f ¥ FE (SHENZHEN INSTITUTES OF
ADVANCED TECHNOLOGY CHINESE ACADEMY
OF SCIENCES) [CN/CN]; 1 [® |~ &R & &E I 7
B X YK & B B K T 1068 5,
Guangdong 518055 (CN).

(72) %Bf A : Bk 7L FH (CHEN, Kongyang); 1 [E |~ 44
PRI TE B L DX K 2% 3 2 3K T8 1068 5,

@D {5 E (FrAF1aH, EHRkEG—MrlREerNEK
{R47) : AE, AG, AL, AM, AQ, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW,BY,BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,

(54) Title: COOPERATIVE POSITIONING METHOD AND APPARATUS, COMPUTER DEVICE, AND STORAGE MEDIUM

(57) Abstract: A cooperative positioning method and apparatus, a
computer device, and a storage medium. The method comprises: ob-
taining satellite signals independently acquired by multiple receiver
nodes (S1); using a receiver node having the best positioning accura-
cy as a seed node, and mapping the satellite signals acquired by the
other receiver nodes to the seed node to form an original observation
information set (S2); selecting optimal satellite pseudorange informa-
tion, satellite positioning accuracy information, and satellite signal
strength information by means of iteration according to the original
observation information set (S3); and calculating, by means of asyn-
chronous CTN positioning, accurate location information of a node to
be positioned (S3). The cooperative positioning method can be used
for solving the problem of positioning in a complex urban environ-

GCHWE: —MEEMTEEERE. HTEIRE.
il i, JriE AR SRS ALY RO SOR AR
EES (SU 5 R H A E (DR B S Ly = AE o

(54) BBREIR: —FhPMEE HEEEE . WHENRE. TN R
m
P hN // !
\\ ment.
L/
xyz ~» p
k4

PP, R HAB B LY AR A TS 5 L 20
TR, BRI A B (S2) 5 RGN
RBESEELIAAEFERNDEWHEER. DEELR
EEE. DEGFSHERFRE (83) ; FIHRPCINEL
T HEAE Y AR ERE (S3) o e
(7532 PT T Ml R RARIRT FAE T R R 7 )

[ L& 5]



WO 2020/125480 AT |10 0000 0000 A0

PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US,UZ, VC, VN, ZA, ZM, ZW ,

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXTF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, ID, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2020/125480 PCT/CN2019/124204
1

—MMERM T EERE. HENRE. FENMRE

BT,
KERETFM. TAZHKMR, BARSR —FFiEl .55 E .,
HEIRE. BN

BREAR
TR RAERAQAE RN, @ shAe || P B EALLRI D, Z 55

T EBAEIN ) 46 8 T L B Aert ], Hud sk BN Aeds s L 2 69247 R 5, A
PEBEBMAE O ILERET, e REHKE 4 /MNALTLE 2T S 8
Cofed, LERAZINE FHIN GBI ILE, el g 2245, EWHHTRLY
TETRRBEI0REALEZZFE, CERAMAMNBETAETNERZTZFH,

ERFIHRET, BT ok, aRNFREADGESn, LERETIEF
a5, mA, BAMLAIIALLSE, FNEABEXRF TN, FRILZETZ4AR
KGR, BF AR L, [RAERGLERFLERKRGRE, 2% 2K LT X,
EERMRERE, Yok REREE R £ LIRTFRLT, doTikitso %
A—A GPS @AF K Az S ik, 1R — AR B 7] AL

AR 3mey B R, AT ESFAL. AL E KRB K, 22T
BEME, GPS % R4z KMk RH ALk EHA K, B RARG LT R
i E W N P

L#K[1]C. Bo, X. Li, T. Jung, X. Mao, Y. Tao, and L. Yao. SmartLoc: Push the
Limit of the Inertial Sensor Based Metropolitan Localization Using Smartphone.
ACM MobiCom, 2013, »FF 7 £ GPS &4z &k WA1%, 4% A B4 1 & 5 R4k 8)
R, RE—AEFEAFE, L[] F ke85 5L, % GPS KT Ak, B
FEALKE B A AR, RAREILTREZLE RG22 HFE, ™ BLE 36 Ewig
EARAK, AR LIRGEALE K.

L #k[2] A. Bilich, P. Axelrad, K. M. Larson. Scientific utility of the
signal-to-noise ratio (SNR) reported by geodetic GPS receivers. Proc. of ION



WO 2020/125480 PCT/CN2019/124204
2

GNSS, 2007, »7F 7#ld GPS 22125, XS ALE, HEREIKEL
RE. LHRIAREATTALLER Z09E, EGBFTERET, TL
LEHBERS, AHEBILER, BFLiEglE,

L #K[3] P. D. Groves. Shadow matching: A new GNSS positioning technique
for urban canyons. Journal of Navigation, 2011 ~F T, #| B4 2 5104569 3D #
A RN TFHIE, BIKE4i2iR 2, LHKR[3]E 2 F LA AL EHN 3D A,
BATARE K AR FR B, M B, LAK[3)iLE ZH — ARG s E4E A
FALSE, FRIRIFIE T AARERIE,

RUIN 2
Aot d ERAE, ARG ERE—F RS T R iwik 2 KR F5 B4,

CREE 3D A, s ESFARAS, nARAETLILER )V HHET,

LA AL Bt B, A f sk B AT SR T 2 A% ) A 69 I AE 242 5 ko

AfEFR BB REE, KRR —ANBERTEALA: REFE—MHIERA
ik, AT IR

AAFY CIN 2427 Xt Ay Sz Ez 8, AR S CIN
FAL T RN ELI5:

WMBEHERET BN BB, P EOARE, T R0 R 20 WG £ A
A fRFBIFRRTXFENGFEERG TR REE

ﬁ&fﬁﬁﬁﬁﬁ%zﬁﬁH@%iﬁmﬁ¢:ﬁfﬁﬁﬂ%%ﬁ%%
Az E

REFRENT EZAEGIUTX AT AR ET EOHELE,

BR AP —AFRE P, EFRFP CTN 4z H XZ AT L 646 4 5K

KB ENBEPNT EREZRENTEZRZS, AL ERSOET EHIE,
T ERAZHE . LEEZFREF T Z0T40 1R £13 8

P AL BRI AT BAEAAT T R, BT B R E
WL ERFT AT A, HARRBEANEEEK;

ARAERAEM 215 & R B A ERAFRK L EHIER L. LELZHELE
B L EZFTIREA L,



WO 2020/125480 PCT/CN2019/124204
3

BEHE P ARG, AR XA RBMHTH RGO EHIE, A
PR T BTN RGER S, FE BT AT ZHIE,

ﬁﬁ*#Aiz%¢ﬁMﬁLéﬁﬁﬂi%ﬁ%&;&@aﬁi‘i@
DEAZFRERZE” HRAKOLS, B LS EE, FREE, 427
ARE A S F S E RN EL% , A AR T AR EE S P
FHRRAILEHERLE, LEREHERE. LERTRAESE L,

BHP—AREG P, ZFEREETH T AT

MIEH BB Az Ep=[xyzt,t]", &NEXILE ¥ E6p=
[6x, 8y, 6z, 6t,, 6t.]"; & Se#dsiep = [0,0,0,0,0];

C iz Epls, LT ARANBAENMERAM, = (i, My, ..., My}, &
%@fﬂ&ﬂ%%%&%li&%ﬁ%'%% B & VPRI E
oM, = s B ROM, k£ H{x H 2 6p;

Aﬁ,ﬁg\Blé@’{lEia EOPyy, RIZ DT HIEM,, Bbdmy; = —1-0pyy; - ep,s;’

Bk, SM,faSpty % 7 TR A4 T

omy; = —1-8pyy; - €p,s; + 6t + v - 6t
FETETS XA
oM, =H-bp
_.911 .1 ?751
H = L
—€1z, 1 Ugy,

&mﬁH i%$%i@%ﬁ%ﬂ@-H’®,.@p—UﬂmlHWM;
TEY A B4z FERE 2T IO

ﬁﬁ##A?ﬁ%¢ BTk At T 9 B A it A2 e T
Q?XA%&M%%ﬁﬁA%HW%f%%ﬂH@%fQ, #HPT NA

A, FATETRGA RN E; AT D ERGREEAHSM; =—-1-
pryz ) eBiSj + Stb (l) + Usj - Stc(l);
4B %5 X4

6M =H - ép



WO 2020/125480 PCT/CN2019/124204

4
—_— M
€, 1 v, 0 §
—e 1 v - 0 0
Lg, L
7o ) :
€y 0 U 1 Uiy
_ ” PR 2%
g, 0 0 1w N,

AR REKM LA, TOAFEA T LR ALE

R —F T X, AT R “BERALEHERZL” +, 2BFHFE
ZROGLEFRHILR BT, AHH RIFHILTH.

— M IMERAL R E, 45

SALERFTREMS, RARBRSEANELNT EBREZIREGLERL T,
A LERSaELEHhIE, LEREMAE. LERSRAMILEN R LR
g..

LA\

WS AE B, S H P AL B AT AALT B AT R, Ak
MPERENILEZRETHRHARMFTHE, BRBRBEANERZLE;

12 & FAE e, ARIERAE LM 212 & FiB d ik KL HF R T ZHH B/ 8
TREEAzHERE, LEREFTRARZE,

FF CTN ZAaAtsh, RFPHZAZT EG gL E, P ENTHHRE.
B R AL e 2 A AR R RB SR T G F SR E %R
W& it — T ARIEE AR £ A B AR 248 R R ZRKF R R
AL E, REFARAEANAT EZMGIUAX R HE AT S EILE,

—fit EiRE, BARESRAHE, TAEGMS A T EAER,
Bt A FE AL i AT 3R A 38 35 AT B, 4 4 ﬁ)'T AL B B R AT B A — S A5 89
WE AL T ik 09 3R

— R BT R AR, K EAA T EAAL R, AT L AAR B A A
R PATH, AR R PAT BRI F M 6 I AE AL T k6 3R



WO 2020/125480 PCT/CN2019/124204

AR —F Rz T kSR E ., T EMNRE. RN, A 5A4AT &
Qat £iR £ R, - —#FH P CTN 2427k AFARE ZHMERSE (o
WS%), &RE%E 3D BHLBIR, LREEFLAFR—ANILEAEHALY
WAL E M AR ETRILEZR VB ET, LRTRAZETH, KAmffk g3
R IRIBETF 69 R A2 P A, AR R KRR T ET AR A B EIA 24k
FAeAt 2-3 4%,

P Pl 5 B

1 & R KO —F A AL T kYRR & B

2 RAKRK— IR E R M T ER,

B 3 R KK RIEILM E 6 5T & A

B4ZKKH CIN T HEMAZEPEMz EP oy KT TER;
B 5 A& FEAB T EANT L ESH T ER;

62 ZAb oy ok iy R Az b A R E A

F AR
AT &ARE 1-6 BRI AR PR — T IMER{Z T X EREE., T HEM

W& AT

el 1 A, RRARBE—IMERAZT &K, G464 T P k.

SI. KB EANFZBMT e R RENIERS, AL ERFTOEILEN
PE. LERGARE. LERSREAITZN 410 £12 4

S2. JRHE ML) & &9 B gt s B 2 oF AT R AT BT SN T TR,
FrRAZEMT EREG T EREFTHHIAT DR, B BRELNEREEE;

BERPALEZE A — NI EHZBM, ENEINHRIRETERZT AT
FIGH AL, RANEE P2 EBITFHEMI, REHFLETEE
AALEY 12 5 AR B AT 2] X AN ML,

RG89 7 KN ARAEAT T ey L Eh3E, AR BT S 54T S0 ES
Fadrve), FEIBRST T mO T EIhEE. EAKGY, BRIRA K MMM &, &4



WO 2020/125480 PCT/CN2019/124204

=

NEZAGEHRTOQLEFLMNEHFE. TEESAV ={B,,B,,..., Bk},
W BB FeB Z A6 $ A T ) ) A eyjo BAT BHA —A L BEMM, T EB;
TR B ZANATLEZS, FAZETLEHSE T—ARBMNE, HLH &
Bi# L E2AZ 5 RAEMMEREAM,; = (my, myp,...,myz}, T EB AL ERAL
A5 B A DOP(B;).

T RSN B WA AT, B AR RF AN EA KA T E, BT AT 5
AT T E LA R KA EDOP(B)), RGN R &6 R 45 UL & AR e 4t
B/ F 7 &Bo

oA 3 AT AT E R4S LN & B AT A9 B . MBI T BB AR LR B L E S,
1B EB, AR AN RI TE S (Blde, ERHIBET), £MNAHZ2HT LB,
B9 RAE M Z B AT BB . WA BL, AL KB, R T E S 891hEmM,g, LAnid
Bi#nB,Z A8y e HFa Ty ey, HEKMHB BT E S &91h3EM, 5.

%%ﬁﬂiﬁ%ﬁ%%ﬁmk%%m+ﬁ+*,%@k%%ﬁzm%ﬁ%
|IBiB,| (B #F MR IL+ K., KFE /LA K). KB 3 I 2L k15 3

‘mh‘ — |m.2\“ o~ ‘BEB?‘ ccosf =

B, [mys| = [mys| + |B1B,| 'eBls " €p B,

S3. HRAEFREMNZRZEEBIERAEFRELZHERLLE, LEX
{EAEBAZ 8., D EAZSRE 1T 4.

ZigaS “:‘J}%ﬂ‘%ﬁcﬂifﬁﬁéﬁa B, DERLEAFERLE, LEETRAERE L
bR AR 645, W IEH B, 2R BME, RAZ ARG A B A
Q%*%%m%»i& TR ERT XA EEESPRFHRRTEHIESR
&, DERAAHEAZLE, LDERETRESRE &

BT 2ERHE, ZEBMMAR S RENMNEZE, §FEATRFZIZH
RBAFO— 3 RAEME, BRI BIXTAE K AT RGREANEE
SAW, BkFEREF—ANRIBUNEELSUCW, e NFE kP oy REMN
MEEESQ. BAUNAB RS EEILZNUTHH, LEEZFREL, L2
AL, AR TLERES., 1259, B4 X A48T,

TEHEH

g



WO 2020/125480 PCT/CN2019/124204
7

RPN EE KRR B ST, RiEH RAFIUT R, AERERL
ERMAZAG-FHES, REEIUToH. ALEREINF, L P L EE LS
AQ, EEHAFAIERELSW —QFPHNE—ANTERQPHILEMIES, BF:

1
d=r72}mm,_&eW—Q B; € Q
J

Yo fd >6,;, WikAP LEE5QRLYG LI, HPo, h3EHBE.

T ER5FRE

B BEARAE M B mey1E5E b SNR(m), 4o BAE R 24 E, MAH
T EEFEANTE., mRSNR(mM) > 8, MikAk+d LEAZRILES S, £F
IR ER LA

TR RALHEE

BANRAEAN G T TR L IZLBE, RiEA T2/ H. =%
DOP(m) > 6p, MikAtF L EZH A THREYS G, HP6ph 24Tk HE,

R EEW - QFPWENTERTHAL > 64, SNR(M) > 85, DOP(m) >
Spty Z Ak, M NBH P LEMELQ. &P, ZABIELEAHS,. 65 6piE
BHBFIREPRETEX, RIEFRRF—ARRKGILZE CTET—ARKGL
EFAEN Z) I NEIEEQ,

S4, AR FH CTN ZAx 7 Kot HAFRAL T BT B2 8 A RS
CTN &4z 7 X L15:

REHFCAATEN BT, TEMARE. T EGHE R
1 %2 #) A ﬁ']‘«-ﬂtzﬁ‘&l\lﬁ’ﬁf;& SRR R E;

4o [ 4 P, BARkE Bk RKIE S B AR T

MIXT EBWAZEp =[xy zt,t] , A FERGIZLE W E6p =
[6x, 8y, 6z, 6t 6t.]"; & Se#dsiep = [0,0,0,0,0];

CHnfz Epla, ST AR BRELMEREM, = (i), 1M0,,..., M}, H
%@fﬂ&ﬂﬁﬁ5&%lisﬁﬁ%-M% T VAP AR LN B 6 38
oM, = s B ROM, k£ H1{x H 2 6p;

%,ﬁ\Blé‘J{lﬁia B OPry, KT THIEM;, Bémy; = —1-8pyy, - ep,s;

Bk, SM,fadpty % 7 TR b4 F:

omy; = —1-0pyy; - ep,s; + Sty + vgj - Ot



WO 2020/125480 PCT/CN2019/124204

FETETS XA
6M1 = H . 6p
—e;1 1 vy
g=| : . .
—€1z, 1 VUsz,

R REKE ERWIEESM, = H - 6p, 1$2816p = (HTH) HT6M, ;
THIREAA £ FEREE )T HRIEME.
S42. At — b ARIE AT 4 R £ Aot 0 R 24 B R R B AT
T oA
ARGy, PTAMT T B E T E I T
@?XA%%m%%ﬁ@A%ﬁW%f%%ﬂH@%fQ, ®PT NA
o, HEATETHKGARBIANE; BAMTFHEGBEEROM; =1

pryz . eBl.Sj + 6tb(l) + vsj . 6tc(l);

FE S XA
oM =H - ép
—€, 1 v, 0 ()
—€, 1 v, 0 O
q. E -Q}
H = :

€y O 0 - 1 Uy s
—{?\ g 0 --- 1 1"31%, |

&R R RE R LA, T AR BAR T R AR AL E

S43. mEFR R EANT BT X R T E S LT S0 ELE.,

o B 2 B, — AP IMERAZ R E 100, @45

SATEZAEE R B 110, AUEREABMMT SR FEH T EE
5, AL ERSOFELEHNE, LELERE. LEESTRET EZ401R
FXEPY



WO 2020/125480 PCT/CN2019/124204
9

B At AE 3k 120, B H P 24 B RATFO BT B AR T R, B
FBRMH EREQG T ZEFTHGEN TP A, BAREANZEEE;

12 8L 3430 130, AR RBANEZ EFB I RAFRKT ZHIER
B, LERGEHERLE, LEETREGLE,

F ¥ CTN FAzAE 3k 140, RABEHF AT B =4z F | 7 Ra9et 401k £ .
ToRegH AR ZA AR D RE AR T KFENF SR E Z
RIGE; Bt — AR5 £ A0t W05 248 A & ZFOEIF 2R T 7 569
WAL E; REMAEANAT ST R T E LT RHELE,

— it AR, BAREREREHE, A GREGMA T EIALR,
FIT 38 i B AUAZ o A5 P 38 AL 3R 35 AT B, AR AF AT R I 3 38 AT B R AR — R 45 49
WE AL T ik 09 3R

— A AT A, B AR T EAAR R, BT T BAULAR ok &b
R FATH, AT PT R B AT LA — 5619 69 W E =42 77 k69 F 3%

ARPAE—ANRBIRFTIRETHATT FRRIE FRITE-—NaBEE
9T R, FREARA650 X300 F 7 K, FRIAEAMMAE 12NN EHEIK
My AR, &7 ‘5/\}’5&‘: 5 P

BATEHELE RIS 4T L 24, AT I ER{E T H. £2F KN,
PAEFTRA 5.7, 10 8B e mEli. SEFLEMNL, R{LREH5HH
%1*,%4*,%0*,%2*0ﬁ¢,ﬁ%a§m MR LA E, F
TREBHRERRBE AASATENTRIEL Y KEEFFHBIRLEX
K, LkpkzdEEaleiadE, LA, X DRATEYZEHFELN (o
% 1):

%1
FhE |1 2 3 4 5 6 7 8 9 10 11 12
W OB | Az | B4z | 4z |76.1 | 864 | Lz |360 | iz |42 |432 | Rz | R4z
(R E i i i i i i i
)




WO 2020/125480

10

AT EARERG Tk, KMNERITF
9 2B A= 77 16)

AN B R AE AL B AR ST ) 5 T, 28 LS A ik
CTN %4z, &5, FIRAEAT ‘EZJEUQ/JEEI%'J fﬁﬁé% #+

me, #ITHI

PCT/CN2019/124204

B AL BB RN EEAT mZ ]

RGHBCAZHERFHT & TEAMFFT L, FHFEM 11
& & B9 R A5 AL

FHAMLNATENEZE, 247 H, E RAFTERGSEHE ki 2:
%2
HE ] 2 3 4 5 6 7 8 9 10 11 [12
¥ A (193 [215 [201 [19.8 241 [294 [152 241 [241 [175 [13.7 [ 156
¢ X
)
STAE S, B REWMERGWE 4G, Te T 8R40 EA 36.0

REFHE 152 K,

EAP LB RRT SHE
ST K, KEMG ALK TEIANT Bk 245, AEKREME L, Ik
H 604 K, KEFR FEGFH 2N

SZEAL TR 4 AT R FH R E
KA 204 K, RAHER
I, AFAUER T EAT EWEH AT @ R TG REMF, X

'>'7Ab

52T VAR R

Tr B AR AL R AEA KA, KEHF|ZFIEHN 2

5 2.96 1,

RAZAZ H

S ERAZ T E A5, 7 10 892 B FE B R 8 AT &, XA

BOENE T BN, BmEH ARG ER,
BACERT RAZB T ik, RIREF A mi Rt ALY K942 F

FXRAFTENEAHE TR, RATENFYZlHE

7%;, KER 77kl &@—7}}'
de B/ 6 BT, ST AER R, RIAKWES K, RE T E R L7 k8

‘e AL BIAE T RS T 2.02 /2.

7,74127}—\0 /.T_

WE Tk, €

it

TATHEE . FTVARIL, REAGEALER P, 325 2.02~2.96 12,
%3
&1 2 3 4 5 6 7 8 9 10 11 12
7}%};% 388 14501401 (427 1466 (479|364 |43.7 445 402 352 [33.8




WO 2020/125480 PCT/CN2019/124204

11
AR —F Rz T kSR E ., T EMNRE. RN, A 5A4AT &
Qat £iR £ R, - —#FH P CTN 2427k AFARE ZHMERSE (o
WS%), &RE%E 3D BHLBIR, LREEFLAFR—ANILEAEHALY
WAL E M AR ETRILEZR VB ET, LRTRAZETH, KAmffk g3
R IRIE T 49 A2 LAWY, AR A K AR 77 45T D Ao BT A5
FAeAt 2-3 4%,

VAL BB AR A R KB 5K 4677 X, HFAE RSB A K9 EREE, LA
AR A KA BLE A B B P PR 6 S A A R RURAR T R, R AL A A
B A AAR K B BARAA, AR EOIEERKAGERRPTER N,



WO 2020/125480 PCT/CN2019/124204
12

A EOK

1. —AFER AL Tk, RA4FIEaT, afEmT FiK:

AR FF CIN Az ot A5 249 etz 13 8 ATER P CIN
Az Tr X #L46:

R AT B =42 E, D RO R E, T A E L R R £ A
AR S Fk Btk Ry XAFEH S R Bk RS,

it — W ARIE A 1R £ Ao b B 104 248 A R ZROGEAF B AT T R AR A
12 & ;

WG AR BAT EZ A JUAT X F T H b e e B AL E

2. mBA K 1 TR ATk, HAFEAET, ARRAFYS CIN £
i 75 RZ AL @46 5 3K

REENBENT ERIRENTERS, AL EREFTOHETEHIE,
LERAZANE . LE2RE5RE T Z04H £ 8,

B H b AL AF B AT OB T BAEAR T T &, BT B RE
L ERETHAEATH R, BARBEANEEEE;

RAEREANERFZEE BT ERAEBFRALEHER L, LEZ{HAR
&, LEARZAFREAZ L,

3. de WA E K 2 BT e R AL T ik, HAFIEAET, PrEmRgt kA AR
BT H L EHE, ARABRKDTEERTH EOEZRT G, FE BT
By T2 IE,

4. de BB K 2 PR GG E R AZ T ik, RAFIRAET, i “@HHFRHLITE

hiEfz 8, LERGEAHAFE, LERSRARL” vHRAKEE, BLEE



WO 2020/125480 PCT/CN2019/124204
13

BB B, BRI RE, R RBEREN T AR FSERNELES, H—
BT ERT XA EESTAFHRRETLEHERLE, LERAZAFEEE,
T EREFRERE L

5. 4o A EK 1 R et R4z T ik, RAFIEAE T, B R e AT
AF 4o F

MEXPEB WA Ep=[xy2zt,t]", FANEKRK{LE ¥ E6p=
[6x, 8y, 6z, 6tp, 6t ]T; B A4 =[0,0,0,0,0]7;

CHnfe Epls, LT AL REAME R EM, = (1), My,..., M.}, EF
"y, = |Blsj|x%*ﬁ,§317ﬁn1§5jé@&é%; M, T VAR RAS LN 69 BB SM, =
M, s fE M, k2L E I 2 6p;

b ,ﬁ\Blé‘J{iEi‘%%pryz%ii']"f‘fi@EEMl, oMy = —1- 6Py, - €p,s,

Fk, M F26phy X & T A4E &4 T

omy; = —1-8pyy; - ep,s; + Sty + vgj - Ot

FE IS XA

oM, =H-6p
e 1 Vs

H=| : =
—€1;, 1 Usy

R D REKBE EREIEESM, = H-6p, F26p=HTH)THT6M,;

FTHEYHR AT R FEKEE )T AL

6. 2o AN B R 1 TR E Tz 77k, R ET, M -F 9 SHML
Hit B idAZ 4T

B T &AM 30 M a9 B AT AR by AL it A e £t AR T NATH

B, AT ETGARAEINE I 2FF 5 S0 HE M = —1-6p,y, -



WO 2020/125480 PCT/CN2019/124204
14

eBl.Sj + 6tb(l) + ij . 6tc(l);

FE %5 XA
6M = H - 6p
—e,, 1 v 0 0
—e, 1w 0 0
L Ly
H =
“ Oy 0 0 1 Uxa
—€y . 0 0 1 Uy,

AR DN ZRERM RS, TR TP a0z g .

T\ Ao B A B KA PTAEGIE R T ik, R ET, AT K “HHFRMK
TE2HIEZL P, ABEFLEKOLEZERZRRSSET, EHA RS
A LT 50 o

8, — MR E, HAMIEET, OF:

SATLEZFRESE, AURRSEANAZBMNT BRI RKEGTERET,

A L ERESOETEHIE, TEREHE, LDERFTRA I ZN4HEE

BRATAR SR, MR P AR R BT AL T RAE AT A, BRI
ML ERRG L EZR TR I TV R, URBRBANERLEE;
2 &RBFER, RB/REANSFZELBITEREFRE L ZHIER L,



WO 2020/125480 PCT/CN2019/124204
15

PTEREHESZE. LEEZFTRES L,

Fi CTN AzAt e, RBEHFEAAZT RO E, T8O 4HRE. T A
A9 ML E ALY R 2 A AR D R A B ISR T XFEFEE R EiEREE;
it — 7 AR IR BT 4P 1R £ b B 10 16 248 A R D S RGEAF B AP T ) R AAF AL K
WG AR BAT EZ A JUAT X F T H b e e B AL E

AP AR, AAEAET, RAAREEREHE, TEAHE AR

Bt HEMAL R, PRt B AR B A AT AL S AT I, AR AT R AL 2 B AT e
A E K 1~T HE—R TR 6 W 2 A2 77 k09 F 3%,

10, —#r i+ AT 3 A4 R, £ EAEEATENALR, X4 iEaT,
B iR it WAL A A 2 B AT, TR R AT e WA 2K 1~7 H£—R
BT R 69 A & A2 77 kg 3% .



WO 2020/125480

1/4

’

PCT/CN2019/124204
KBS NFERT SRR ENT RS

’ ﬁ/ﬁ‘x}?&b})uph E/fcu %

81
PR AL BT B9 AL AR A AT e
Fr AT SR R T 25 BRA B T &

AR IE IR A8 %/DT* =1
128

‘3%

N

"

-
Q\\\A
Guy

LECE S
TE

REFRHR T ZhIEE
46_7%3%;;40’0
B 5 FCTINE 427 Xt H 4 243

WA A AL B

sS4



WO 2020/125480

2/4
100

PCT/CN2019/124204

25 REM R

— 110

l

i SHAE 2k

— 120

— 130

— 140

K2



WO 2020/125480 PCT/CN2019/124204
3/4

K4



WO 2020/125480 PCT/CN2019/124204
4/4

A e R
~ & e ENAIENE
o T NS




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/124204

A. CLASSIFICATION OF SUBJECT MATTER
GO1S 19/25(2010.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1S

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, EPODOC, WPIL, CNKI: # E&L2E BRI e s AR, hE, WME, €6, 55, CINEN, #F, TE, BE,
COOPERATIVE, CTN, LOCATION, SEED NODE, POSITION, PRECISION

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X PRSLEH (CHEN, Hongyang). "Il RIS AT EAE AR TFE . E G REGPSE MBI FEft R4 1-10
(Non-official translation: Low-power, High-precision GPS Positioning Technology for Urban
Environments)”

I F A 778 W X FHEZE (China Doctoral Dissertations Full-Text Database),
No. no. 02, 15 February 2018 (2018-02-15),
ISSN: 1674-022X,

the text, pp. 66-73

PX CN 109738924 A (SHENZHEN INSTITUTES OF ADVANCED TECHNOLOGY, CHINESE 1-10
ACADEMY OF SCIENCES) 10 May 2019 (2019-05-10)
claims 1-10
A CN 102636795 A (TSINGHUA UNIVERSITY) 15 August 2012 (2012-08-15) 1-10

entire document

A CN 108120992 A (SHENZHEN INSTITUTES OF ADVANCED TECHNOLOGY, CHINESE 1-10
ACADEMY OF SCIENCES) 05 June 2018 (2018-06-05)
entire document

A CN 104808226 A (PEKING UNIVERSITY) 29 July 2015 (2015-07-29) 1-10
entire document

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

26 February 2020 06 March 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/124204

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 105319566 A (PEKING UNIVERSITY) 10 February 2016 (2016-02-10) 1-10
entire document
A US 2009177382 A1 (COMMSCORPE, INC. OF NORTH) 09 July 2009 (2009-07-09) 1-10

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/124204

. Patf‘/nt document Publication date Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
CN 109738924 A 10 May 2019 None

CN 102636795 A 15 August 2012 CN 102636795 B 21 August 2013
CN 108120992 A 05 June 2018 None
CN 104808226 A 29 July 2015 None
CN 105319566 A 10 February 2016 None
uUsS 2009177382 Al 09 July 2009 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFRERIRE [ P F I 5

PCT/CN2019/124204

A ESIRbaES
GO1S 19/25(2010.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GO1S

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNPAT, EPODOC, WPI, CNKI: [ERZRRSIICHTATIE, hiF. thiE. Ehr.
FEFE. COOPERATIVE. CTN. LOCATION. SEED NODE. POSITION, PRECISION

S, CINEML. M. BE.

C. LEE s
% AU SIS, BERN, IERMHEEETE A == BRI B SR
X WRALBA. 7T ISR EE MK IIRE . s GPSEAIFIR ZERERl 1R 1-10
W EE AT SR SCEIERE, 5020, 20184E 2H 15H (2018 - 02 - 15),
ISSN: 1674-022X,
1E X #566-73T0
PX CN 109738924 A (o [ERl 25 R ARSI R 201948 58 10H (2019 - 05 - 10) 1-10
A ERI-10
A CN 102636795 A (GEHKZ) 20124F 8 15H (2012 - 08 - 15) 1-10
=0'8
A CN 108120992 A (H [ERl 25 @Y e 3 AR 5T ) 201842 63 5H (2018 - 06 - 05) 1-10
=0'8
A CN 104808226 A (dbxk=) 20154F 7/ 29H (2015 - 07 - 29) 1-10
=0'8
A CN 105319566 A (dLIk) 20164F 2J5 10H (2016 - 02 - 10) 1-10
=0'8
A US 2009177382 Al (COMMSCOPE, INC. OF NORTH) 20094 78 9H (2009 - 07 - 09) 1-10
=0'8

[Nacssepprecms: b .

TR R

* B HNHERE AR,
“A”
“E”
“L’

i B )
“o” WEROLAF. FH. BY
“P’

WA AT IZES TIE AR — BRIk B
E I o B 3 R 2R B2 5 AT FE S R B R )

SEXT UL SR ZE SR RRARBE g S, BORT E ) —Fa 5] H S0
E’J/W‘EElﬁﬁ%l)ﬂE’Jﬁ%‘lﬁﬁ%lﬁﬁéﬁﬁ%lﬁﬁﬁiﬁ (G IERES

A A 7 A TR RIS
AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR
?ﬁﬁ'ﬁ’]ﬁ/‘i\ﬁﬁﬁhﬁ

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K

E)%Tﬁﬁ@d e

“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341

V] oz B4 5 M 2 1 341

20204 28 26H 20204 38 6H
I'SA/ CNf¥ 4 R AN 25 kb ZRE R
o [ 2 AR =R (ISA/CN) AT
DURIEE

o b T U DX TS L6 5 100088

fEH S (86-10)62019451

HiE 500 86-(10)-53962443

PCT/1SA/210 3 (58271) (20154E1 1)




Bl s 18 5
XTREERNESR PCT/CN2019/124204
W B 3 PR S SO el 7 e el
CN 109738924 A 20194F 5H 10H T
CN 102636795 A 20124 8H 15H CN 102636795 B 20134 88 21H
CN 108120992 A 20184 6H 5H T
CN 104808226 A 20154 7H 29H T
CN 105319566 A 20164 2H 10H T
us 2009177382 Al 20094F 7H 9H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

