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AA Camera parameter estimation

B3 Create a three-dimensional model of a structure to be tested

CC Pick up structure featurs points

DD Set a camera and acquire a first image frame

EE Inthe image, automat cally identify or manually pick up corresponding feature points
FF Direct linear transform algorithm

GG Minimize re-projection errors

HH Camera parameters

Il ROI determination and feature point identification

JJ Pick up in the three-dimensional madsl monitoring points

K< Project the monitoring points onto an image plane

LL Set the size of an ROl window

MM Aulomalically delermine an ROl in lhe image

NN Identify in the ROl a Shi-Tomasi feature point

0Q Displacement tracking calculation

PP By using the pyramidal LK optical flow algorithm, track the feature peints
QQ Forward-backward error mechanism

RR Feature point displacement statistical characteristic

35 Take in each ROl an average value as the displacement of a monitoring point
TT Image displacement and real displacement conversion

UU Filter

(57) Abstract: Disclosed in the present invention is a video-based multi-object displacement tracking monitoring method, comprising:
step 1, acquiring structure parameters of a target building, creating a corresponding three-dimensional structure model, and obtaining
corresponding camera parameters; step 2, setting monitoring objects required to be monitored in the target building, and outputting
a region of interest containing at least one target feature point; step 3, by using the pyramidal Lucas-Kanade optical flow algorithm,
performing displacement tracking on all target feature points in the region of interest, removing target feature points having abnormal
displacement data from a tracking result, and calculating as the pixel displacement of a monitoring object in the region of interest the
average displacement value of all unremoved target feature points; and step 4, according to the camera parameters, reversely mapping
the pixel displacements of all monitoring objects into the three-dimensional model, so as to obtain the physical displacements of the
monitoring objects in a real environment. Further provided in the present invention is a multi-object displacement tracking monitoring
apparatus. The method of the present invention can improve the accuracy and reliability of acquiring physical displacements.



WO 2024/067435 AT |08 00 00 00000 0

SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, Uz, VC, VN, WS, ZA, ZM, ZW,

B T EER A ATEH, BRI —MATTRALIHIX

R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥l
(AM, AZ, BY, KG, KZ, RU, TI, TM), BXill (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AER LA

— ISR SR R G AEE215:0)) .

(57) 1 A LN TT T —MIEET IR L BAR M IR ER I 5 5, fh: PR, RIS ERRE,
W SBBOT R MR A =R AL, RS MR 2 EG 2R2, %E BAR S i 352 s A I
Hir, %8 =0 —A BARBAE BB, PR3, SRS B i 6 e BRI N (1 i B
EARAE s BT A2 R IR B, R R R 45 SR vh A2 18 B0 3 10 E PR R AR AT B B, I E AT A AR SR H
PRAFAE A5 0K G2 7 34 B 1 D LB DSl s 0 F AR i) /02825 P IR4 RIEARNLS 8, Kr Al
FREG 3 A A2 S r it 2 = e SR, SRAS I B AR B SR T R B A2 R . AR TR IR T M 2
BRI I IR . AR 5 TSR e A2 R A O HE A AT ] FE M




WO 2024/067435 PCT/CN2023/120925

—FHE TSN E AR PR B i R 3 B

PR G,

AR TR G5 AG E FEE INATI,  JEH R — LT AU 22 H s (% B B 0 ¥ T 2
=
BREAR

BT A R SR AT RE |« ah i 00 it 4 R 453 13 1 3 -5 R G 00 Py B B N 25
H A0 NG 2 VR MAET SR AR 45 B AL G0t B s BT IR I 10 0, LR
FUTREI g BERMHBR AR, METHEWIAT R Z flBl. EER KRR
TR KRB 2, e R IR IR R THURG RS & WARYLEAT 8h S0 g s
AUFIIRER IR, GEFFEEd N SRR M D 345 07 B LA BB B RG Ar & . (H2 B Rl 2407
AT ELR AR EARIERT AT AN TR, ARSI R i i N TARIE), 5507 i aE
R

LRISCHER CN112686879A AFF T —FiET AR R S5 IRAN AT B e B, B : &

1%
RN IREN T RS AT R, A 25 Mot B R e AN I TR, AR A I 2K
LK
i

=

5

PG e e X 38, IFT BT R & UK G IR TR 8 X P s AR R, AR PR & Ak i
P4 i o X 38 B R AR 3 A 0 R D ) B s A S A SR Z IR AR, oy, iR ik B ]
15 1HE T8 X U & WO P P (5 A AR (7] B35 0 & R i 2l U 1) B 7 T ik 100 5 403
—FURF A, 7V AR E SR AT AR LI AR e AR AT, X T S v i SRl A7 A A
(¥ 17 R

LRICHR CN114964384A AT 7 — M RIT KA RS FUIE 50 e it i) BRI I 22 4, 04
RS ORI, SRS A . B A B, R M A Ay e TR s T A RS
EUFENRS RN LT AL AR I e o B S, T SRECR B b SR ASL DU 5 1 1) AR
BIFe . N R AR B R B R SRR PO AL R R 1015 S e e B8, I Bt
B m %5 FrREHE RO AL AR BT AT . T AR, SRR SR W E
(RO B T, TR H AT . 207 VR IR 2 A JE 2 U A B A 1 2R B
BT R A, A B EMEHERRSUR, OE 4y A,
REFAR

NTREHR R, AR TP RS T E . BRRAT A LR EN £ B bR
FRER RS INTTVE, %07 R] AR i M B LA R A A P R ) S M



WO 2024/067435 PCT/CN2023/120925

— PR T AR 2 B ARG R BREE IR TV, A

AR L SR E RSN G S EOF RN N S =YY, T AR LB B A
THX N AL S AL

AR 2. WD | WS =R SAAYLZE WOE HAR ST 5 2 i e
b, IFEET USRI TRy, A6 AL A D — A BARRHIE AU SO X I3,

AR 3. KNG PRGN OGS N B P HARRFE AT A A IR, I IR S
R i AR 5 % 1 B ARRAE SOEEAT R BR, IFH ST R B B AR R SRR I A N
FIT IR IR X 38 b s il H AR 8 R AL

AR 4. RIEHPLSEL R EOGER O P W B AR AR 3 G048 S TR 28 = R A
e, SRAG B IR I H AR B S

FriR B A M T 5 B AR A IRDITE 00, L5 A B 00 o () B R AR

A BT S5 MR T SCHRRAE, DU ARRHIE s i 07 2050 B 0 H AR i R 2
[ i SR F B 18] - S ) R ZE ML B T B BRAERAE s S 8% So vt e R 20 SR e sU ) 7, s — B R 1
THRSE R R SEVEFIHERG 1%

LAkRy, Prdgit =R BT 0 AR R HU RS2 b R AN S (A2 B 0 R 57, AT AL
ZHIN LRI EAREY, AR AR S K SC8 i, 2R B LT RN 4 & 8 B A B
XS AEAUAL B #EAT A5 E o

BAREY, Prkiail HARGHs. M2R8ns S, EaZ @M BT mA A HEZEE P
FIff 2, MR SR, R, S RFRMME A, MEEMH A58 A

RIkl), L 1, RIS RO RS ERRTL NS 25, R B A
¥k Levenberg — Marquardt® kit B 153,

BARN, i8R ARSR B AR an R B i RS AR ML 28 I T BBk AR 448
FMHLA IS BAIUEME, FiEIT Levenberg — Marquardtf ik /b B bRERIE S B R 215
2 2R ZHO AL Ja ARL N Ah 23

PLAER), FEZER 1, FREOGER X IRiE g R = 4EA 2 b (I B b s 22 MR ST
I PRI H ARLE B s vt MRS hw x hil s AadBGRE, b w AE
I TE L, hoNE D E .

BARK), P 2T

u ;""
c = K[Rr t] v

2



WO 2024/067435 PCT/CN2023/120925
A, [Xw Yo 2o 1T, (= 1,2, 0, )RR = 4ER AR BRI B AR, [u, v, 1TROR BB

T
R, P 2 b, TR ERRREAE AT PR FE 1 3 et WA 15 B I
T R S 3R
ELUR, TSP 2, A ERRREAE S I Harris 5. SURF 48 UL Shi — Tomasif

L, FEPBR 3 b, SRAIHT A5 ) 1 ZE DL ARRAE AU 8% Goot e e A A% £k 7 1)
HARRFAE 25 HEAT 21

SRN: NP7 Y I Sl IR AP IR AIE= RN

BT A ZIRAR 5 B AR x NP RRIE A, BRI & FE B I L,
THAAFAE ALy PO E R, ARGTERE T ROA Iy B VSRR SR ZEL R 1 67 B Al THE RS
G EET AT - A 1R 2 eq, = (181 — RelI3 M0 R/NAN ER IR 45 R I IR

W BfHen, Hem <eq, WHDTIRERGERTIE, BWEFFIZEHE AU 4

BARM, FrRRAE s G R A B sk

Bl N BRI ROI H 5 MRHIE AR FE U 2 B 6 F BB TR HAL %, m = —Z} 1 dje

o= /% (dl, — m)2Iti 54 ROT H RS 340 RV bl 22 «
fm — 30 < dj; <m+ 30, WEMERLSE RIS, TUAAEIFEFR.
AL, TR 4 b, FTRYIEA R ES T EVARNLE 285 W00 B ARz 3 F T 158 sk

3.
P, FTAYIE RS I EE RIS  F
Box LA SISO REEL, COARBLAL, K, RAMGVHTHLPY SAEEE RSN SR, TURRHLYS
2T A RAL N
r(A) = C+ AR1K 1%, = C + Ae,
o Mile, S AR IR (AR B
EPW N (x - cp) -7 = 0, i, WPTHLE— s, EAZPHIERE, W= 2%

Mk, x 76T 0 R R AP = C ey HE- BT ARSI A AL RS A

_ back—proj back pr0]
D¢ = x¢ X1

RIS T — M2 HARA R IR, WA M — P a5, Fridsy
fds T E AT RAT A, TR B A AR PAT IR r AT ARSI, AT SeBUBOR

3



WO 2024/067435 PCT/CN2023/120925

K19 B PR 2 B ERER IR N7, HEAPIRI T . SRR B AR R4S
S =R, BT 2 H AR AIAR ERER B I VA e T MR A M EAT IR AT, el H AR ST
S BRAFRAI RS

SIAEARMLL, AKHRA AR

(1) 8T Bixg MU E B8 B S8ttt TR R E AR 2R

(2) WS H AR AL ERERET SRR PRI - S 1] 35 2 ML) AN TR AIE SN A% e 1k
S B 8 ) T A AR T T B AL AT EE A AR A 1
P 5 B

B 1 AR S BIFR AL ROMT AL A . ARSI A % e W R s 7

B 2 ARSI T A 2 B AR AL A% BRI s 7 VR I BOR AL &

B 3 AT AR 1) 4> ROT BAJ B ARRRAE AR IS Ao =K

B 4 RSt 1 5, 7 SR8 SRS Raam .
HAEsEiTr

I TR, DA BEHTARTEIOORE AR, T AR B BXAT . TR SRAT AR AT 1-16
I B AR RS BEAT IR

il 2 Fos, Szt R gt — PR T AR 2 H ARG R ER s 2, A

AUR L BERAF AL AT WU B AR E AR ET Y, 5 AR 45 1 1 LA 15 R
SH YRR, DA AL S EUE TR H AR I AR U BRI A = 4R R E 124
T, T RREUHATTI = 4k A4

B, R R AN A B S W] DUORBOIAR G311, G = 0,1, ., ), I A 3
—W R T BT SRR A AR BRI R, I R TR B U7 AR R
B 1-24 5795 J5 R G AR AR o

REERMR, EHARSCERRN AR, & H T AEN bR IRRFAE U5 R 1 R B
SRR, W RASK A Harris 1 A0 BRI 5 90645 B0k 1 2l 5 B RUG AR AR 78 7] 7

SREUH T AR URRE 1) 124 15 55 10 = 4 ARl PG A b i, T B 48 A ST S A
FLASPZHRIKAIYIIR M, R LM SRR I R R 72, R RIRA TS 4R,
KUL R R AR 24

BT H B AT FARNLA S S HOIIA E 17 i B ARy IR B 7 SR AR U TR SR IR
APk



WO 2024/067435 PCT/CN2023/120925

_pr 0 _ulpr_ [pl -l

0 Pw, —ViDw, || Pz

: : : Pl=0
Pwr 0 —uupyl[[P11
[ 0 p\Tr:rn _Vnpwz_ P12

;E\IZ[:!, Pwi = [Xwi; Ywir Zwi]T. (i = 1,2, ,n)?ﬂzé’ﬁ?ﬁlﬂ E/‘Jf%ﬁf)ﬁ, EDEQEE'EEEEP 1-24 dlif)\ﬁx
AR Pmi = [uy, vi, T ABME A OURFE 5, BP0 1-24 715 A R A0 HR

P1 P2 DP3 Pz
P=|Ps DPs D7 Dsg
Po Pio P11 P12

HPR, KMV SHEEMN SR, CUAPLT LR, RBECHEFEPR) & /NaT X
I F 75 BT 5 [

MONPET 3 4780 3 41, JEXIMELAT QR 23 {3 Al LA RIAINL S HRATK,

KHI LM BRI s B R R 22 1 H AR R H0 -

=K[R|t] = K[R| — RC] = [M] — M(]

N
E = Zuf(pwi, @) — pill?
i=1

A f(pyi, @)= 2E7 AN FRRAE SR T AL S EOTE RGP EIE Al pi N5
X R B G L RRFAE 5, O RFEANLAT N S FEK, SbSERER LA R AR 2 80 FK, -

IR 2 EHERIX IR (region of interest, ROD) $£HX: 7EDIE (1) B r i = 4R,
0 B R B 0 e I A RN B RO, RREEE TR (D (ARNLESEL B a7 RGP
5€ 1 00 H ARTE BI% ) ROI

FROE SR IR ER (D MARILSE, #TOSIRGFAIHIE, S MEE Eh
AU (2) MREM ROLH, BT HEMGERRE, Ak I FREURFAE 5 ;

APRAE R PSS R eI, TEVSEIG AT 20, RN R S8R, XEEE
RIES I (D BN SEOT H IR EH A E R Z R X R, REERTEANRRER
BRI, (= 1,2, ..., OO ERZERFAIE, (= 1,2, ..., t). BBRIFIEG, £
RI5 L ER (20 #ER ROIHY, BT BUGHE EZ B ZNAGIREUVRAE & FESKBR R A, AT RARE
PR RSO AL, B FEE FRFAERT U2, 4 Harris f 58, SURF £ i BA & Shi — Tomasi
RS A, SRAIShi — Tomasiff sUBll#§7E 4> ROL HREVRRE AL, REETR R
N TE IR S5 = RN

AR 3. R e LK GRE G ASE IR, FREFTH ROI HRHIE s 7E MR P 211
(Ar B x, WIERAE 20T R AR A, = % — Xeeq, (8= 1,2,3,...), Bl Bl - 52 1135 2 WL 36AIE
AR TRAE S AL ST HRA I JE M AR J5 . P BAKE ROT 1l SERFAE s 2 (K P38 d AN

5



WO 2024/067435 PCT/CN2023/120925

2 A I D ) AR A #2

A 7] - B ] R ZE WL By BT e 2R S i R, x oML PR IE AL S, B
SR 4 TSR AL BTy FP SRR AR 27 Ly P RO B R, SRR FE 3 TR ST Iy BT
FURFIE SRR L AL B A THERL, a2 T HT - SR R Zeq, = [IRE — RlI5 IR/l PR R 45
RHEFIA

WE B ey, Fem <ewm WHERRERE RIS, BME A ZRAE S0 IR

TRIERE AL G hRr 1 IR ST VR B Bdj 8R4 ROT Hh 88 ANRFAE s FE L
Zh & FIEARMETTHEENARE, m= —Z} 1di, o= /%(d}t — m)2 Rth] % 2RO L
BIEMPMEE, 1Hm-30< d]‘t < m+ 30, NMZERERE: L aldE, BNIAREIEEF 43,

Wi 3 poR, B 7 RE R E L, ARG S I RE s, B TE)
MBI ZAEIT NE, RE DRI,

AR 4. RAIEHPLSEL R EOGER DO P 0 B AR AR 3 0% S TR ) 28 = e A
Hr, SRAG B IR I H AR Y BT HS «

R S a s : RIEB R (3D AR ESEL K EUR P R RO PR BR 45 AL AR EE 2
=Y AR Bt S I AL

AL, 1-16 SRS AR R E T FdRsl, RITEEN 1§ B AP Ligsh . Wxon
P EE IS A &, COARPL G, K R GARDLNZHE R MANZHE [, WIARPLSG 2 v] BAER &
N

r(A)) = C+ AR'K ™%, = C + Qe
Hop, Mle, RS MEREEER T IR E . RHARTHA(x—cp) -B=0, Hic, HFIH

b RARCPERAA R, M = SEOR ik, P R B P =

C+ 2e.o

LRI 75 B PR B RS d M £ 25 8 213 B0 AR M7 P R (R385 Aipipacked |
75 S 2 F bR U A 12 P b A ppitacked + d, IRK R IR EOTR R RIS A AR F T
A 2t F ARSI AR AT IL_E 0 R TR sy e P HE A A

%#@ﬁ{i%ﬁjﬂjt trackedback proj p'lc;;z}cckfdback pr0]

ARG IR T — R HARAIIRER NS, GRS AA s — D NS,
TRAT i 85 AT AE T I SHATARS, TR — DR AR SHAT IR AT AR, TSIk

6



WO 2024/067435 PCT/CN2023/120925

B 2 H AR RS HER BE0 7 E 4R 8 N A5 R BT U 4 4T, e H AR S SR B 6 85

w4 Fos, FRgERT 1S, 758 SRS R REE.

TR R, BN SR S A T8, AR R AR Tk s, )
DUH T #mE a5, 20 . R LU RS 4510 (1 O J A A% il

LB B AN A AR i B IR AR S i), FH DAORE A B HEAT PREEEE B, 5 A5 DARR il A A8
JUAE AR 22 B B R0 S5 22 8 BT AT TS B SR B MBS, SN A 10 AR I A7
PIEHEZ N



WO 2024/067435 PCT/CN2023/120925

R E KB

1. —FEE TR 2 B ARG RS FRER I W 73, FURFIEAE T, AU35:

BB L SR E @SN G SHOF R N ()G =4, BT S LA BB Y £
TH B AL S 4L

AR 2. RIPER | WA =4 SIS, woE B i@ gty & 2 I i 5
b, IFEETRUSRA I R, A6 A B D — A B AR AR RO X 3k

A 3. RHSFEROGEN BOGERIX SN T B ARSI R AT A IR R, W ERERSS
R AR HERE 5 % 1 B ARRHIE SEEAT IR, IS AT AR AR B ARRAE SRR R AR N
JIT R B X 3 P 0 5 AR AR R A S

LB 4 RIEMPLSHL K PIra BOGE g b W0 H AR R 3R A48 e ) BRI 28 — R Y
H, SRAS I A AR SR R A B AL RS

2. TRESBUORZSR 1 TR S TR 2 H AR S BRER IR 7, FURFIEAE T, DR 1
W, TR Gt R R T B AR RS2 b RO M S ) B ¢ R

3. MRIEBCRIESR 1 BTk psE TR 2 H AR A2 ERER IR I v, FURFIEAE T, #EB IR 1
o TR S BB T AR S BN AN S5, R BRI #5555 Levenberg —
Marquardt it 545 2.

4. WRAEBCRMEER 1 Frid (3 T IR0 2 B AR BRER I 5, FAGEAE T, 7EB3R 2
H L TR RN B X 3 o — HE R b i R H AR 2= UG T, IR DU I B AR T
P EGE ST G, A RS Aw x R E GRS .

5. MRIEBAIER 4 Frak agst THURE) 2 H AR A2 BRER G M 73, FURFIEAE T, P4t

I AZnR -
u y
z.|v| = K[R, t]|7"
Ll ?

FH, Do Yo 24, 117, (0 = 1,2, o, )RR —4ER RN I H A7, [u, v, 11T RREERF
THI A% 1

6. MAEAUFIER 1 Frd iR TR 2 H AR A2 ERER IS 7k, HARFEAE T, PR 2
Hr, BT BRI RO UG B 8 Sl A IR X JR 55 P A B T I 5 — ot B e
B X I AR o

7. ARIEBCRIER 1 5% 6 Frk 93T 2 B AR A2 BRER I 77 %, HARMEAE T, £

8



WO 2024/067435 PCT/CN2023/120925

R 2w, PR BARRAE sUEL4E Harris /55, SURF ff LUK Shi — Tomasiff £i.

8 AR E R 1 BTk AUZE TSR 2 B AR BRER I i, FARFIEE T, PR 3
SR B0 R - S 1 iRk ZE DL ANRFAE sUBE 38 G v HRe M XS BLRE H S 1 B AR AIE OBt AT A B

9. MRFEBCRIE R 1 TR IGE TSR 2 H AR AR BB W 7 i, HAFEE T, AP TR 4
TR YRR AR THEAE N U 2k 5 I B ARE 2 T A RS

10, —F 2 HAphi B IERIE I AE E, HAMEE T, BFEEMEI— a2 M bBeas,
RAT i 5 AT A PTHAT ARG, TR — DB IR AT TR A BAT ARSI, T SE AL
FIEER 1-9 (T—FTRII 2 BB BRER BRI 77, HAABIRMT: SRECHRERNEHS
BGeEM=de iRy, i 2 B AR AR ERER I W T 2 45 e W 45 R BEAT VR AT, dan B AR
B SRR S o



PCT/CN2023/120925

WO 2024/067435

1/2



PCT/CN2023/120925

w

WO 2024/067435

16

pesarotrl upes- ol At

¥

ﬁ
|
i

|t

-"\.&‘v"'\!"g ft

-
M

¥
i

’\-«M;xwww»vww\mvv-vvvﬂ\,&f\/‘ym«mmr\,"gfg‘n;’\;\mw\;
¥
&
i
!

Dbt A A AN AMI O RIS A

¥

N
AR

§ et AnA
i

-
3
8
4;.
{}

8
i+
b . VA\\

‘:5:‘
=2

{83

i 17
K 4

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2023/120925

A. CLASSIFICATION OF SUBJECT MATTER
G06T7/246(2017.01)i

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)

IPC:GO6T, GO6K

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)
CNKI, CNTXT, USTXT, EPTXT, WOTXT, VEN, CNABS, IEEE, BING: =4, #%, 98], 240 BLBX I, (18, 18
BE, WO, ek, BIBR, B, 25, 3D, model, camera, parameter, ROIL, displacement, track+, optic+, flow, delet+, map+,
construction

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 115690150 A (ZHEJIANG UNIVERSITY) 03 February 2023 (2023-02-03) 1-10
claims 1-10
Y CN 112967312 A (HUNAN BRIDGE HEALTH INTELLIGENT TECHNOLOGY CO., LTD.) 1-4, 6-10

15 June 2021 (2021-06-15)
description, paragraphs [0024]-[0035] and [0109], and figures 1-2

Y CN 114184127 A (HARBIN INSTITUTE OF TECHNOLOGY) 15 March 2022 (2022-03-15) 1-4, 6-10
description, paragraphs [0019] and [0063]-[0069], and figures 1-2

A US 2012093361 A1 (HUANG ZHONGXIAN et al.) 19 April 2012 (2012-04-19) 1-10
entire document

A CN 105023278 A (CHINA UNIVERSITY OF MINING AND TECHNOLOGY) 04 November 1-10
2015 (2015-11-04)
entire document

A CN 109035343 A (FUZHOU UNIVERSITY) 18 December 2018 (2018-12-18) 1-10
entire document

D 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

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

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

19 December 2023 28 December 2023

Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2023/120925
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 115690150 A 03 February 2023 None
N 112967312 A 1SJwe202l  Nowe
oN 114184127 A 15March2022  Nome
T US 2012093361 AL 19 April2012 T™W 201216707 A 16 April 2012
TWI 420906 B 21 December 2013
us 8699748 B2 15 April 2014
oN 105023278 A 04November2015 WO 2017000466 Al 05 January 2017
uUs 2018365843 Al 20 December 2018
us 10217229 B2 26 February 2019
oN 109035343 A 18 December2018  Nome

Form PCT/ISA/210 (patent family annex) (July 2022)



Edly e e iy R S
PCT/CN2023/120925

A FRETE
GO6T7/246(2017.01)i

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. F 2,

R 1R ISR SO PRI 2E R A 26 5)
IPC:GO6T, GO6K

SRR R AU AR i AR B SCERA SO 3% Sk

Bl s 2 A AR R R R R, ANEERT Bt aR (CanfERT ) )

CNKI, CNTXT, USTXT, EPTXT, WOTXT, VEN, CNABS, [EEE, BING: =4, A, P, S8, B2ulXiE,

%, BIEE, Bt ke, Bke, WLG, IR, 3D, model, camera, parameter, RO, displacement, track+, optic+, flow,
delet+, map+, construction

C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok
PX CN 115690150 A GHHT ) 202342 A3H (2023 - 02 - 03) 1-10
_______________ R0
Y CN 112967312 A (HE I ERSERE AR AT 20214F6 H15H (2021 - 06 - 15) 1-4, 6-10
BT &5[0024]1-10035], [010918F. FffE1-2
Y CN 114184127 A (F/RIE TR 20224E3 A15H (2022 - 03 - 15) 1-4, 6-10
BT E10019], [0063]-[00691EF . FffE1-2
A US 2012093361 Al (HUANG, Chung—Hsien 22) 20124F4 A19H (2012 - 04 - 19) 1-10
_______________ e S N
A CN 105023278 A (FEFLK) 2015511 H4H (2015 - 11 - 04) 1-10
_______________ e R
A CN 109035343 A (@K 20184E12 B18H (2018 - 12 - 18) 1-10
_______________ e S N
Dﬁ%i@ﬁcﬁé’ﬂéﬁﬁﬁbﬂﬁo TR R RIBH
* B FSCARIRRRA. T TEREASAN ] 2 50T, SRE AL, B0 TR
“A” AR RE R THE BoAR—E R AR S R A 2 PR BRI T S SO
“py” BRIBATEERE BB RS “x ﬁ%ﬂgﬁ%ég’gxgﬁ $?E%)%17XT¢ INE ERGRR E AR
R A oy En et i BT T
‘U7 Al BRI A KM IR S, SO E B — R 5 SO : =5 T
- %%ﬁ??ﬁﬁé Pl R e T AR RO Y %%Ega ﬂ?‘i BAR Fon i AT SRR

3
o
i

%H
==
2
_R:

C W RASKATIE, R REEE AT AT
oA B A TERR BE B{EIR TR R (e i 3 it

inf

[ B 22 2w e AR H A H ke 2238 &0 H 1
202312 H19H 202312 H28H
ISA/CN AR bt ZAE R
SHESESE A . o
HEFL S ATETE X & I T3k 6 5 100088
HIE SR (+86) 010—53961432

PCT/ISA/210 F2(3E2T) (20224E7 F)




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/120925
o3I PRI P ha AR P
S el A - 232 .
N 12967312 A 20F6AH L
N Uais1r A 202283AH A
uUs 2012093361 Al 201244 H19H ™ 201216707 A 201244 H16H
TWI 420906 B 2013412 H21H
e e s s B2 044 FISH
CN 105023278 A 20154E11 A4H WO 2017000466 Al 201741 A5H
us 2018365843 Al 2018412 H20H
e vs el B2 201952 F26H
CN 109035343 A 2018412 H18H T

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	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 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

