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(54) Title: BOARD CARD POSITION DETECTION METHOD AND APPARATUS

S110 Photograph an image of a

MR F B B, KAGEER R RER L—ST110

position to be detected, and obtain a
grey-scale map of the image

$120 Perform edge detection

5120

S130

processing on the grey-scale map to
obtain an edge map of the grey-scale
map, obtain a morphological image,
comprising several communication
regions, of the edge map, and
calculate the areas of the
communication regions in the
morphological image

S$130 Obtain the maximum value of

the areas, and determine whether the
maximum value is greater than or
equal to a preset area threshold

S140 Obtain center coordinates of a

-—S140

communication region corresponding
to the maximum value, and use the
center coordinates as center
coordinates of a board card

(57) Abstract: A board card position detection method and apparatus. The board card position detection method comprises the fol -
lowing steps: photographing an image of a position to be detected, and obtaining a grey-scale map of the image (S110); performing
edge detection processing on the grey-scale map to obtain an edge map of the grey-scale map, obtaining a morphological image,
comprising several communication regions, of the edge map, and calculating the areas of the communication regions in the morpho -
logical image (S120); obtaining the maximum value of the areas, and determining whether the maximum value is greater than or
equal to a preset area threshold (S130); and if the determined result is yes, obtaining center coordinates of a communication region
corresponding to the maximum value, and using the center coordinates as center coordinates of a board card (S140). By means of the
board card position detection method and apparatus, an AOI system is capable of determining a board card position by using a soft-
ware method, thereby implementing entry detection of a board card on an assembly line, implementing precise positioning for the
board card, and reducing costs.



WO 2017/067342 A1 AT 00T 000 R AU

REERAT:
—  BIEERRRE GRS 21 %03)-

AR RO EAR TR AR E . B, R B NNEE LT DR MR A E MR, REGZ A
BOK L (S110); WK AT U SN AL, [2KE-IMILZE, FREBCL S RIS E THEEX N
LR, FFFER SRR IS8 XA AR (8120); SREUIAR A I ECRAE,  FFRPHIW R R ER A
T oA T I AR R ME (S130); 45 FIWTEE R OusE, SREUE A B NS B A I [X A 0 Lo s AR, R P s A4
PRAE AR R B e T AR AR (S140) o JITIRAR R (o7 B AR I /7 25 J 2 LA AOT 22 498 R 0 3l 3 A1 U v 4 M AR £z
B, SRS BRI, SCOUNACR IR R E AL, BRI .



10

15

20

25

WO 2017/067342 PCT/CN2016/098222
1

WERAUERNTTEREE

BRI
A K B A A U, Rl i e R R A B I 5 vk A

BREAR

AOI (Automatic Optic Inspection, HZIEERM) & 583 T S JFBERXT
FRFE A PR B B H 0 Bk B AT R B 2 . A E SRy, ALEE I 3R Sk
F 23341 PCB (Printed circuit board, EIHlHIEEHD, RERE, MlHE s 55
P e O A S EOET UL, Al R ARTE, fudrth PCB R RgBEE, FRimid
o es B H B bR SAREE BonAs s ok, R4 BN RIBE

HARTMI S, AOI R /K AL 1L 57K PCB -~ ) BT AR L #0536
BN, DGIREDGHRS AL PCB AR E I SO BE TR, SRR S bt i 52 55
153 R oo R AR R, A8 5l TH SR R A B AR AR AT B
AEBHISAFEIRMISE R . AOT HR 4075 ZAR M PCB AR 72 5 7 3) B H AR L 4R 3530
BN, 3 H B shEERRE R, A Eshfilloofh 55 5 2 i . A0l &4
LA, BOGEIMNBAL BEGSR IR RALE, (AASSIA R, KA RIAL
Giii AR B /DAFAELN T )

AOL R Gl HAMRAR RS AR R 2 Sk NSRRI TRVa T, <R 4%
IR A, HASGESHUR R BRI 2

RKUINA
FF b, BB AOT RGN RALE R0 LS AR R
, PR AR R AL B A T R
NT SRR, AR WIEARTT G/ S -
—J7I, PRAET AR AR BRI, EE LT PR
HIRAH AL B R ER, SRBGZ R AIRZ A
X R JEEREAT A GATIAL B, BRI EE PG A, REUAG RS

&=



10

15

20

25

WO 2017/067342 PCT/CN2016/098222
2

TEE XA & A B, T EIEA S G B E X A T AR

SRICAR A KA, FRPIWT d R AR A 15 KBS 1 TR T A B A

A FIWT S5 Ry, B AR X L A 38 DI ot s A, IR L =
BRI AR A A A0 s AR B

Sy OT, R T AR R AL AR E, B

PGSRBS, H st il A B A ER, IREGZ PR AR FE A

PG AL TR, 50 IR FE P REAT L G M AL B, 45 2R PR i 4 8
FIRBUL G S TIEERKIAES 2B DA EIEEAEER PR %
T [X SR H A 5

IR, F R AR b A e KARL, IRV B KRS 5 K T EEE T ik
AL

R BB, F -2 A AR (R Bl 45 2R OA I, SRR e KR X L ) B
A8 DX A 0 s ARAR, PR PG s AR B AT AR R A L R AR AR

EIR AT REAAW M A AR

R AR BRI AL B AT iR SR E, i AOT FRGEREWS HIWT i (5 k30 8%
R R A SARE, MR S SSRGS ERVE L JF Afguimid
FITERAG B A5 B AR A PR R AR, SRER R RREALE, )5k
BB, SLxs PCB sofFRIA s HEifE AOT & 4t gy il i 47
RFIWARRALE, SCBRK R EARCR AU E A, SRR R I E A, B
A

B Pl 5 B

gL PR P 0 T s B A e ) ) e S e 451 B R AR B, AR R DAY 3 B 3
©H B REAENVL oK AR A5 BT T o A2 4 0 B P PR 1) A B P AR AL i s AR [
RIEE 7y, HIFRZ AL S B R 25 LU i T3 2 il B P, B R o A R DAY
FH.

B 1 A R AR R A B A T VRS e 1 AR P

B 2 AR WIAR A B 5 v ARSI 1 R R P



10

15

20

25

WO 2017/067342 PCT/CN2016/098222
3

P 3 DA R AR RS AN 7 v FL AR S 91 b SR H A 2R PR R PR
P 4 DA R AR RS B AN 7 v — R AR S ] rh A R R

B 5 A R AR A B AN 7 v — AR S ] rh R R & R

B 6 AR IR A BLAT e B SR 1A SR

B RS
N TAEFBEA ], T R 2 O O B A A AT B 4 T A i
B P R 2 T AR I S S o (B, AR WAL BARAVE 22 AN [ AR 30Kk S
B, FAPRFASCr R R SLhtf] . A0S, $R ALK ELSEA] A H A2 A
R N &) 4z
IR, BT R EIR A oot B LU R IER
B S E AR, B AR RN E A P oot . ASCHTE R AY
ARIELGRTIN BEAREFIBE R A LSRR R A2 T R
H .
BRAE S A L ARSI FEOR B AARE S8 TA KPR
IR A B AR N 5338 H B Y5 SOMTIR] o A SO AL AR T D ) ] 5 v i A5 AR R
BRGSOy T A R AR RSB H R, AN B A TIREBIA K] . AR 1Y
ARiE<K /) BB A EE AR H KRR AT RS

A A AL BAG I 5 VRS B 1

FEXT AOI R GUAIMTR R AL E ISR L, AR IR AL T PRk 42 B A
Jrids B AR IR AL BRI TR 1 RRRE R W 1 FoR, Rk
Bz B AN TG BAE DL D B

AR S110: AR AL E R BMR, SREGZ R B KL

IR S120: X IREFBATILGATINALPE, B[RRI RILE R, REIL%
PR R A TEE IR ESE B, FF i SRS BB A 25 il X S A
B AR A ZAT AL BE A LK AOT F 4t #0356l P SR AR B 20
m (PCB B EWKE ERZRYD SHKkE (BREB X4 bR



10

15

20

25

WO 2017/067342 PCT/CN2016/098222

=

X 2 2 E AT B A R S A I R S IR R I G B R R ST, R R
R 5 U R AL S BEREE SO I 2 T4 A R IR R &4 B A,
LA - S50 X g ) T A

YR S130: SRIUEA A iR AR, TP iR AR 2 5 KBS - T i i A
BE; A SRS, EA BB S140;

AR S140: FREUR AR XS B AY HE I8 DS o AR, FRR P ARRR
PR AR B 0 AR

M0 4K S130 % S140 A H RIS, F Tl i AL BIAEL I 25 AL /> iz AE A X
S, A i KA/ T IR AR A, AT LA SRR B 3 PCB AR
HARIM S, WEREPRAERTS, RAAAGKERER, B2 S120 g ABEIR
BHOREEXE, B5HERE S BNFIk m AR EAER X . A SR E
KRB EER P 3A PCB R, (B2l TMe & s G HAb 2, 1 BUHED IR
S120 FHAFEI T L AR AL/ A EE DI, AEA R IR AL EAT I 77 125 1) S e
11 AN 2 g T 2 X I W AR

FE— A HARSHEG T, 2558 S140 HHARHIT IR fie NARLX L A X A
s ABBR D B AT LA

X e RARL R L 38 X SHEAT U A AL B, 75 31 die ALY B {33 [X I8
IR

1178 1 45 212 fx AR R B [X S5k e BE B rhvote s bR, AE— AN ARk
JaBI, B G R ARARE T S R -

D REGZRER . T £ ARERE SRR, R LR RAE AR T
R AL G S AR MR FIHT A B 5, BRRENILG R, WREEL
Zx RARDR, SREUEIE XA G AR DR

2) X ZECRUAT A E T, BRI M (2 EAAhr) %
RS S 50 s AR A AR AT BE 5 50 i, SREH L AR R

11173 38 DI 0 s AL BRBI D PCB AR RS IRAL B, AOT R 48 vl 4 128
FARLE, JBr PCB iR~ 2 SMah B GCLRIMBTE B A, I+ H B 2R+ &
Fro IR shA I oA 45 i SR e



10

15

20

25

WO 2017/067342 PCT/CN2016/098222
5

11725 88 S120 it S 2 2 PR o 1 4% 2 3 XSk ) T AR R 20 R4

XA BB b &l XIS AT AL B, 15 375 T I8 X oy B AR R e
FRREAT I ARTESL, SR ERAYI B o 1725 e B Ay o A RIT Oy % 2 388 X 43 ) i AR

R S120 FHIRHUA G R 005 4 T2l XS A & R B 20 R T L i
X AG FIHAT B S B AL BAA DL, AR

TR PRSP AR, KU SEHNZHITERBE, A4
RIS, BEANZERBIEZ: BiEinE, g EiErEsaniz
FALEE, JZHENZN nxn Bonxm KANIRIERZ, AR EIES2ER; BHN
RIIR R R, Blhcs B NN, Sl E& s B m E R
fir e BN R0 PCB ARKS2FEIERY, Frel AR IEAZ RES 2 55 SR & E AR
H 4

R A R AL EATI T 7%, i AOT R GuBe A Wit B kI T i B A
FREGAERE, MRS ARG ENE R, JF Bfggimd prikes
e AL BAER A R R EHR, SRR R RREIRALE, 2R )e R EBRIEA
RIS, SEBix PCB o RN, BE il AOT 2 St fig g il i 41k 05 7241 Wy
WARALE, SRR EARRAUEE ARSI, SCHLNAR R ARSI E L, PRARAS .

A IR A L EAS I T 12— HAR S ]

N T HEIFEM BRI HRTT %, 200 7R R AL B AN T5 7% HAR S
TG KL AR W A AT i He AOT ZR 484 iR AL B ISR s 18 2 A A ]
AL B A I 5 v FAR S R B Wi 2 flios

A EETENL (B S ) SREGR KL E3R Gk TE A AR
A, 1 {xy), xell,w), yei0h), RAKEEEGR R, whKEREEK
. RICEERGRAEWE 3 Fis, Bl 3 AR VIR R A B A 77— BAR St
1] AR R AR P R P AR

B. fif F Canny=lSobelil ZAa M 550, 1 RIKEET {1y} RIILGEE g0

D2 EEG AR INEATR, E4NAR PR A AL EAI T % FAR St ] v



WO 2017/067342 PCT/CN2016/098222
6

T CannyH A3 2N A4 2 BRI EME s 17 Canny M Sobel S il 50248 TR 7 i #R &
AR,

C. MiL% Bl g BAT LA HIBEALE, BENZVHEIEZ, BFEIES

FURT cages FARTIE  MIXTILLG Elag AT RS, IBH A Anxn K/

s WA ERHZIZ SR R RGBSR
U sdgee | eage MIEMG HARIIES IR, BSAR WA AL BT B AR 92
151 v B T s 2 PR

FE AN HARSEG ] UM B ARIE ST I 5 B o AT IR B B

W, BEEAEEBRT sage: WIS SR I HARETHE:, (ALK

0 AEZ R, HEYIREAR KT RE R, SXPCBIR R EALE iR E . AR
R T B S 451 o DL S 3 R T 25 2 LB BEA T N SR BUE 25 22 BB I AR BT 5%
BE AL &5 R EARE RS HARBMRA CEAS R BT Bl v oy

D) SHBIATERL

PR S, EEMIEE +: Erosion{A B) = {{1.{}: B(i.}) c Al
15 K ZE F . Dilation{A B) = {Erosion{&" BYY5, H, AKRARFNE,;
IR EE D, Closing(4,BY = Erosion{Dilation{4, B}, BY;
MZLBHIEIR R g K, Hlantiiz BN NI, @pa A
B A 22 A 9K UONPCBAR R A& FE IR, BT MR IEAZ O ae1s 2] 5 R &
BEMITE R . PR IEZ Lnxnth A] LA ynxm.

20 D. LA FEET cape TERBX IS, (FE—AFARRSER b, ST



10

15

20

WO 2017/067342 PCT/CN2016/098222
7

R FERRKIRSJE EIE ) FIHArea;, 1€ (0,1,..,m), Hdmy il K sy

B H. Area, .. = max{Area YN R KKIES, . AOIRGIIANIZX I £ PCB

R BT AE R X I

Xt 5§ FOpenCV (open source computer vision: FJR TSN 5 E D B AT
PR HcvFindContours (OpenCVEGALEEZE: K%l cvFindContours A —Af EI&
FECRR, FRIR BRI BRI RIS SHIR R C . ARG AT H 2
contourArea ( PR%{cvContourAreaF] T 11 H 5N B 0 Fe BR AU O AR ) RIS CAY I
g

E. ¥lWrarea, . /DT Areas pongier LM Ares;, 1€ {01, ... . myef—
ANEE X BRER SR, R X IEREA, mE—A B AR R seaE s,

RSHR, LR AON IR, TArea, | FoR TR ERRE, R

W FIZAE R X35, Area,

Thp

ARSI, EINMEOF W~ 2 1.

frarea, . DT AT eenaiar M VARG S AT E TR EPCBIR F; H
wimE, mEREPERERE, RAEgdiarEREZE, IRPEDY A GG ERE

Xk, B RSN T Area

threshold

RIS DERERARH T 3 A&

JRI A B BAPCBIR F, (BE h Mg & BE A HAY), 13 BUED 3D
RSB T SR RN R EE XIS, AR IR AL B AR I 5 i ) S ]
AOLR G A 2R X 22 X SR B A i T

F. %*‘%mamaxjﬁ{g‘z%ﬂ:ﬁfﬁmmmcm ’ g;%ﬂygmax E/‘JE J: N E 1: N EJ: N E
N IAARERAE SRS, W RS



WO 2017/067342 PCT/CN2016/098222

Pg&ft —up t«\ feft—upy y‘seft—up} 5

3

left —down Hefi—down s F left—down 5

& . 9
Rfight = X dzht—upe ¥ ri‘ght—ﬂp.} ’
Pri_g&st —down — (Xx sht—dawse ¥ri it —dow } 5

5 Hop, —RPCBIR RIER NI, AR Y-St i B R AR b &R, Abds
W RAERGRIL B, R SAEAA TG R BT 1, R R AT T O R Dy BT T
EAIEYECEIE

s — X - . . W e o = X .. . N . L - = kF . .. .
:“s.eﬁ—sp Xeft—down ‘i‘ngh{—i.p Xight-down }Ee;ft-up §rsgs.‘;{—up ’
7 Vo .
¥left—down = ¥ vight—down

10 G\ ﬁj\‘it * 4 /I\Er%i'/faﬂ\\’ %?%$ﬁ£EQ$‘b\lﬁ£*iFEEEEET = EX'ER;&;» ELE}?*ET}’
B2y PCB R KR & -

. Meft—up T ¥right-up
Xoenter — - 5

. __ ¥Fright—upt¥righr-down
Yeenter = - 5

L

HARTE, DB F A Gl L NI7yEseil: XS OpenCV FE %L

15 cvFindContours K75 SAI% B C,. 2R )5 8 H %L boundingRect (115 A i

ShD Cup-right) FEIZILF) FRAGC BN ML M B A0 b, B a9 |

RA AT E AR R0 S AR, Al DU# H B840 boundingRect 345 C; K AMZH BF



10

15

20

25

WO 2017/067342 PCT/CN2016/098222
9

H2E T A AR (et — g Viemup s AW FI5ER, BLEDBIR G b bt S Ak AR
APrenter = Koftovp T W /2, Vieup + 0 /200 16— NFARMSIIES T, HATLL

IRHLC, R AMERE R LB A A, DL DA R Kew AR, Rl AR R A A Kt

St B ARRR

i P B R Sei@fy], T PAE I8 A R I RO AR R A B A U7, fiE AOT
A e I BB BRI B b A SAE R, MR S S ARk
HIRvE ks JF B A ikAs e G015 BAEF s R R BIR, SREUIR
RHPRIAALE , Rk BHRIE AR E, SEILXS PCB JofhAIAll; 2k £
AOI RS REW B B INE AW RO S, SCBRKE AR AYEE AR, 52
BUNAR R RFE B E AL, FRATRAS .

AT IR A AL B e B SR 1

FEXT AOI R GUHIWHR RALE RISOR F L, AR IBLIRAL T MRk AL B A
MAE s 6 AR IR AL E A IR & St fl 1 pIsitn s’ Wik 6 frios:
AL A B

FGSRBE R 610, H 8kt e &S, SREGZEGRIRER; (£
—ANBEARR S E G, BISREL AOT G /K ST AR Sk 40188 ) R A K JE 1AL

PG AL AR H 620, FF-5d 2 52 I 0EAT L G Aot Ak B, 15 2K 52 T 13 25
FIRBUL G A S T B KIS RS 2R DA EIE S A BER PR %
A XS AT AR s AN HARRY S BIrh, B BT IA GAG AL BE, 15
FIREEMAGE: FE gt Sl S AsE A, SRS EER,
LRSI 25 2 PG o 1 2% JE T8 X S AT R B2 AR, 15 3] %% 118 [X Sk A T AR

FIB LR 630, FF3RBUE B A Y e KA, B B AR AS 75 K B A% 1 T
B A B 5

Bz B RHUB H 640, - FAERIB S H 630 AW 45 3R U2, SREUER KRS



10

15

20

WO 2017/067342 PCT/CN2016/098222
10

7 PRI T8 X3 0 mUARAR, R L AR AR AR R A L s AR R
Horpr, A BRI 640 5.
RO R 642, F TR HUIR AR T R ) 3% 38 X B HE
—ARFRIR AU IR 644, F-T 1T 50 LR ECER Uil & i A br s FRARARE 1 2 s A
P, SRHUH O s AR
A PR SEE b, ALE UL 640 36 AT DL 55— F R s
642 DL 55 —AARRIREUBL R 645 FREUH 0o s ARKR 3 B —ARARIREUBEER 645 A1t
SR RSB A AR AR R A JE S5 0 s PR IR A AR K B2 S B2, SR
H o R AAFR
11 PR AL BEAR R 620 A4
SRR Y 622, HI T ARHUBA 7 EG b &0 E X IR 8 T
TR REUEC R 624, FT-X%F FiRF AT A B, SHRE R .
N T A A S AR R B A R B ) B AR AR R, R — A
S it A5 A I3 A 15 B
A BGIREUBE 610 @t BGHL (FILAR 5D SREURKER [ 35k
MEEE N IR EGRRER, § (xy) , x€[0,w), y€{0,h), hAKEHE
PR B, woh R FE B R A 0

B. B ALFAR 62018 Fl Canny B Sobe il A M 5%, SREUR FERIT (x,¥)
R a0 1T Canny AT Sobel Z Al AL B 22 rh it i R BT
C. FBRABIRIR620%S D G Bl e BAT B IS AL B, BHE W N

A%, REEEEEBRT qqges RETE, BIXT LR g AT EA Y B,
BENZ A xn KANRIFHIER . 810 55 BEW ST AR R 1L 4 B b R B 22 3R

PTG LT ege-



10

15

20

WO 2017/067342 PCT/CN2016/098222
11

FE— A FARSy] 1, PR A BRI 62012 I AK B S0 AT LS 10 45 B g e

AT TR A FIB S AL, SEBA BRI sages WIKISSDRWTH 1) H AR0EAT 2

B, BT )5, HARPIRIEAUR T REA A, SXTPCBAR R € A1id K
W PIIEAR BR8] b L e e S A 2 WIE FAT N RBUE & BE Y
LUSLIpTE

BE AL &5 R EARE RS HARBMRA CEAS R BT Bl v oy

D25 ge) SHBHTERL

HARM S, {EBEMiEs Y. Erosion{A B} = {{1i» B, © Ak

K ZE F . Dilation{A, B} = {Erosiond &%, BYY, Hp, AKRARFNE,;

LA MBE P . Closing{A, B} = Eroston{Dilation{4, B), B);

MZLBRIEIR R g K, Hlantiiz BN NREIERZ, @ipa A
B A 2 =2 A 9K RONPCBR R & FE R, BT MR EAZ O ae1s 2] 5 R &
BEMITE R . PR TEZ Lnxntd A] LA ynxm.

D. BEUGA IR H 6207 BT 4 2 BURT Lage 1 7 I8 X IS, 1 1 B Areay,
1e{0,1,... mYy, HpPmAEEKIBPEHE. Area, ., = max{Area YN IR KX

S r AOLRGLNNZIX S A PCBAR T AE A X 2k o

B R ERR U 6225 S,/ FH OpenCV  (open source computer vision: FJf
THE VLM S D Wb A B8 % cvFindContours ( OpenCV B 14 4b BE ZE . PR L
cvFindContours A\ B B e B BT, ok Rl B R 3 B A0 3R 51
FERC. SR HH AR 3 R 6245 F R £ contourArea ( B% % cvContourAreafd T
THEBA AR R A FRIFCHIEA, AIBAR 63085 C AR, FREY
ZI A PR KfHArea, o .



WO 2017/067342 PCT/CN2016/098222
12

E. #HArea . st o/ TAreag anmar JLHArea, 1€ {01, myeH—

EBEX IR AN, Lo IR . (iArea BTN TR [ A B A,

threshold

FIRGE L MRV T2 A A X Area,

threshobd

EoNS s 2 g fa, HOK/INME0R

w = hY [H],

S FiArean, /T Areag,ennas A ELANEHR A HER L HPCBIR K L
Wi, MR AR, RAMAOMT AR, TRA R4

REEN S HIBHIRGEEXE, BE ARG - EHAUN T Area,

threshiold

X

A HHT BRI R T B PCBAR 5 (B H 1M & B8 A oAl o), 13
BAEEASFIEE AR T — S RIS XU, AR AR WIAR 2 B o il

10 BRG] T AOTZR GiANSoRe X £ DX H I iR
F. F#iAreay. KT EEE T Areag eanciar AL EIRBUBRIL640M 28 — AR bRk
BURCIR644 AT SR B S U AE L0 2B A B B NI BIRAE A ARER, R P

I S
&ef‘t—s‘\gp‘ = et —ups y«ef{-up}’

FE&'& —down {kﬁief:—:‘\e wrs ¥ teft—down 43
3 _ - ) EY .
15 Pigh —up {\Xnght—v\p + ¥ right— up} ’

- Y
= Wos s N ¥s
Pﬁg; —dewn {.Xr‘agkt—d@wnx 5 rzgﬁt—aaw:x} >

Hop, —RPCBIR RIER NI, AR Y-St i B R AR b &R, Abds
W RAERGRIL B, RS A TT R BT 1, R R AT T O R Dy BT T



WO 2017/067342 PCT/CN2016/098222

13
=]
[EARTEYECEP
Iy o = % - ) . o . = ¥ . % . Wy = % . . .
}“s.e&—up Xeft—down 3 N ight—ug Rr&gm—&awn ’ Feft- up ¥ right-up >
Ty e = .
Fleft—down = ¥ vight—down

G. B LR 4 Dfis, 2B ARARsREUEEL 644 FRAFARCR A0 s ARFR
5 Pée;ﬁies { anter:? 3 centary -} El] ?“j PCB ﬂi‘lﬁ E/‘J /fl‘_l:%‘ :

Meft—upF ¥ righ-up

lfceriter -

T el . FR 1 .

Fright—up~¥right—down
.
b

4 =
}‘ center

HAEmE, R I 642 XS A OpenCV JE 1 iR 44

cvFindContours 3153 S; 3 ERC;.
10 SN R — AL BRIR R B 644 {f B 84X boundingRect (5 SR i Fh

Cup-right) HIZIAT) FAFCHIIMER D AR B S AR, &ERIE FIAA
AT EAR AR 0 SUARKR

B 3 ALBRIREUS R 645 ff1H R %L boundingRect R C; 1) FMZH1 BERY

2 L AR (Ko s Vietoup b DA W RIBER, LIS 55— ARFRSREUBI L 645 3R

15 HUAIH D SRR NP e = (Riaemup + W /2, Fropoup + 0 /230 E— AR
A, R ARAREIRIUB R 645 AT PASRHR G AMERL R RO FL e i A Ak AR, DL

DL Kw BBk, @ AR B A TS D AR



10

15

WO 2017/067342 PCT/CN2016/098222
14

iR PLEHARRYSEREG], R LA Bl AR D AR R AL B AR B A AOT
RS IR RGN B A P2 S AR, AR RS B AT Sk
HIRvE ks JF B A ikAs e G015 BAEF s R R BIR, SREUIR
RHRIAALE , K)ok BHGRIE AR L, SEILXS PCB JofhAYAll; 2k £
AOI RS REW B B INE AW RO S, SCBRKE AR AYEE AR, 52
BUNAR R RFE B E AL, FRATRAS .

L _EFd S i 9] 1) A SRR Al LT AE R R A S, v fifid fs, Rt
RS A S A BORRE T A AT RE R A S AR EAT A, AR, R B
ARFFE T H S AT, AR H A AU ] i AT .

LB P S A TE T AR IR LA St 75 3, A Oy BAR A4 ,
(B AN RE AL 1 BRI 50t i B NG BRI A BR Al o B3 HHAUAE X T AUk A
TBROARN TR, AEABEAL YR EATATER T, e r] B A TR B AT
ik, IXEEHSJE T AR VIR ORI VE . PR, AR B R A OR35S BN DL I A
AR .



10

15

20

25

WO 2017/067342 PCT/CN2016/098222
15

BAIERFS
v O RAR R AL E AR5, R T, BREEIN DR

IRAHE AL E R ER, SR BRI Z A

Xt PR K JE E AT A G AT AL BE, 15 2P I& K L FRIA 4, SREIT iR 14
GRMNESE TIEEXBRES2EE, FIHEIRESAREPREEER
SR ET A 5

SRECPTIR B rh B RARL, RPN Ik B KA 75 KT BeAS T T i 1 AN B
fH;

A FITIR P W 5 2R O, SRBUIT I i KRR N Y3 38 X A 0 i AR,
R i ad vt s AR BR AR DA BT IR AR B D L AR

2. MRARBCNER 1 rid R R AL BRI, HREAE T, IrdsREUITiR
T AT L P T [X I8 R Hh Lo i ARAR (20 SR -

SRR i RAFLRE B, 13 38 DX I3 e e

THELPTIR R R AL 2 5 AL b

R ik L 2 J AR, SREUITIA il AR BR

3. MRIEBCREER 2 ik iR R AL BRI, HREAE T, g it Bk
R IR IL S i AR 2 R .

BB PITIR R BT A AT B B R AR, R IR AR R AR AR AT D P A B R
I8 2 HAARR o

4. MRAEBRZR | Prik pItR R AL BRI 5, R, Pridskiuinig
T AT L P HEE XIS HH Lo i ARAR 20 SRS -

SRR i RAGLRE N, AR 3 DX I3 2

VIR TR S B B 320 A7 AR AR AT T Ik 8 R A 1 5

R I Id i A1 ARAR AT AT IR AL 5 90 5, SRER T At s AR B

5. MRAEBCNER 1 Frid R R AL BRI T, HREAE T, gt 5k
A BB A ORI TR, FFSREUITE AR o A i KA 2D SR

T AIRHIT IR 252 B R b 2 e DX R B s %o T e B AT T AR5
15 2 Pk e R 4 i A4



10

15

20

25

WO 2017/067342 PCT/CN2016/098222
16

6. MRIEBRIER 1| B 5SAER DR RIMR =0 BRI 738, FRHEE T,
AT A4S s BRI N N A .
v MR R A E AR B, RHELE T, B
FGREUE e, FF AR AL B 1 EUR, SREUTR B & R 5
PR AL BEAR IR, B T-X0 Birads 7K BB AT 0 A DAL B, 45 3 B ik 2K R PR )
WG FFRBTIA L S B 5 T XIS E A2 BE: BLAGTHEE
TS 2 G A 1 80388 X 38 T A
FIMTA S,  F T SREA IR AR B AR, IR T IR f AR A KT B
SRRy ER
BB RS, F T2 i S A 0 W 25 SR e I, SRR I f K AB
SXoF N7 PR 38 XA e AR, R BT IR e AR AT N T IR AR R B s A
o
8+ MHEAUH LR 7 Pk MR R AL B A IS S, AR T, Prikfr B IR
L ENORET
—HRORRIR AR, TSR EUIT I B AR B ) 38 X 3 ) % C B
—AARRIREUBEER,  F TR T IR R BRI 2 AR AR s FRARE BT iR 2 i
MARR,  SRELHT IR 0 SARAR
9. FRHEAUHZER 7 Prik MR R Az BATIISE S, HAREA T, Pridfr B3R
L ENORET
SR ERAREURE, T 3REUATIR S K AR 0L P 32 3 X 35k %6 B +
5 ARBRIREURE, T U B TR R R (430 £ AL bR AT BT IR G R B S S
FEs FERLHE A/ ABAR AT IR B S5 90 B, SREUIT IR ol s AL FR
10, MWIERRER 7 2 9FZ TR MR- R BN E, HREET,
R G b PR H A 45
5 RCRRR AU, T SREUITIR T AS 2 R 6 3 X A
TR SREUELE,  F 10 fridfe Bk AT AR T B, /5 3 R R BR A T A



WO 2017/067342
1/5

PCT/CN2016/098222

miRAR AL E R ER, SREBGZ R IRIZ A

—S110

'

X IR BE R AT I G AL PR, 15 2K L B 1A 4
B, SREL S B R 2 T I XA 25 4

—S120

(8, FEH LA G o % I8 K sk i

R I A e RARL, P W e KA
Je 1 KT B T e 1 AR AR

S130

SR ER AR N 2 8 X o i A
2D AR B AT AR R A R 0 AR AR

—S140

1



WO 2017/067342 PCT/CN2016/098222
2/5

T
v
PRERFEHR I IE T (xy)

v

i F Canny 2 Sobelids ek M 575, 15 BIKEE
BT (x,y) #9142 ETeqge

v

Tt 014 Pl g AT T A 2 M AL B, 2
KRR, 18 B2 BT e

v
THE B AT eqgpe 8 1 1 €0 XIS, 1) THT AR
Area;, i€ (0,1,....m) , moNi%iE X%
H. Arean,=max(Areai) A iz KX 5
Smaxr W HNFEPCBAR R FTAE R [X 15

jj—(ﬁlgll (X,y) E':'Yﬁﬁ Smaxxi&j@ﬁlziﬁ%%ﬁﬁq
PCB#R b, A, ARRE AR
i

!

AR R ARRS, SRTEIRE

g H D A AR
Pcenter: (XcenteraYCenter) ’ Elj y\j
PCBHR R I &
|
v
gk R

A 2



PCT/CN2016/098222

WO 2017/067342

3/5

¥ 3

5 4



WO 2017/067342 PCT/CN2016/098222
4/5




WO 2017/067342

PCT/CN2016/098222

5/5

By 4010

Hogem 022 | mARE 624 1—620
SRR 8N
B R AL B ARIR
JWRE 630
D L. Sl | 3 ey
SRR R SRR R
A—640
AR L —645
SRR ER
fir B IREUAR IR

B 6



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/098222

A. CLASSIFICATION OF SUBJECT MATTER

GO1B 11/00 (2006.01) 1; GO6T 5/00 (2006.01) 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)
GO1B 11/-; GO6T 5/-; GO6T 7/-

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

area, center, centre

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT, CNKI, WPI, EPODOC: GUANGZHOU CVT ELECTRONICS TECHNOLOGY CO., LTD.; LUO, Hanjie; YANG, Ming;

board card, positioning, connected domain, circuit w board, chip+, position, coordinate?, edge?, border+, margin+, connect+ w area,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 105352437 A (GUANGZHOU CVT ELECTRONICS TECHNOLOGY CO., LTD.), 24 1-10

February 2016 (24.02.2016), claims 1-10, description, paragraphs [0026]-[0114], and
figures 1-6

X CN 102721364 A (BYD COMPANY LIMTED), 10 October 2012 (10.10.2012), description, 1-10
paragraphs [0012]-[0019], and figures 1-4

A CN 104484871 A (XIAOMI TECHNOLOGY CO., LTD.), 01 April 2015 (01.04.2015), the 1-10
whole document

A CN 104297254 A (SOUTH CHINA UNIVERSITY OF TECHNOLOGY), 21 January 2015 1-10
(21.01.2015), the whole document

A CN 103235939 A (HARBIN INSTITUTE OF TECHNOLOGY), 07 August 2013 1-10
(07.08.2013), the whole document

A JP 2003086919 A (SUNTEC K .K.), 20 March 2003 (20.03.2003), the whole document 1-10

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

14 November 2016 (14.11.2016)

Date of mailing of the international search report

07 December 2016 (07.12.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

SUN, Xueting
Telephone No.: (86-10) 62413560

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/098222
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 105352437 A 24 February 2016 None

CN 102721364 A 10 October 2012 CN 102721364 B 02 December 2015
CN 104484871 A 01 April 2015 None

CN 104297254 A 21 January 2015 None

CN 103235939 A 07 August 2013 None

JP 2003086919 A 20 March 2003 None

Form PCT/ISA/210 (patent family annex) (July 2009)




[ P i & [ H 5
PCT/CN2016/098222

A. FR 2R
GOIB 11/00(2006.01)i; GOBT 5/00(2006.01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
GO1B 11/-; GOGT 5/-; GOGT 7/~

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNPAT, CNKI, WPI, EPODOC: [ JHHLIR AL PR AR B BR A F, BIAS, W%k, MR, BEgR, 2B, Oh, 11E,
EANL, MbR, 1A%, ERE, ERXE, mH, T, circuit w board, chip+, position, coordinate?, edge?,
border+, margint+, connect+ w area, area, center, centre

C. AR
% Ry SIS, LER, FEHMERETR AR AR B 5K
PX CN 105352437 A (J MMWIRHE FRBRMBAERAE) 20164 2H 24H (2016 - 02 - 24) 1-10
RNEREE1-10000, WiRHF558 [0026] - [0114] Bt. JFEI1-6
X CN 102721364 A (HLPEBEMBERAT) 20124 105 100 (2012 - 10 - 10) 1-10
PR [0012] - [0019) Bt FHFE1-4
A CN 104484871 A (PNAEHH I AT 20154 48 1H (2015 - 04 - 01) 1-10
£
A CN 104297254 A (FEEFFE T K2%) 20154E 1H 21H (2015 - 01 - 21) 1-10
£
A CN 103235939 A (FS/RIETNMYKE) 20134 8H 7H (2013 - 08 - 07) 1-10
£
A JP 2003086919 A (SUNTEC K.K.) 20034 38 20H (2003 - 03 - 20) 1-10
£
[]aessor ek e i, TR ERIHE .
w2 SO E AR, “v’%%gg%%%%%%égﬁ,5$%$ﬁﬁm,@%7@%
“A” IATRERBIAEEIE R T A A — RS STE SRR AT e e
“y 1 E\ s m ‘Dly s D E\ H =1
wpr R E R 2 5 AR 75 S A X BUREOI, ARSI, UWERRGFHRETR
« 7 ATEERIAR KA BRI S, B B —E y “y” FERIFHREIOCHE, HEXHS R —REE LR ZREE S
e S SR AR 7 DRl aa £ marA RS AU, X Gk
PHED P EH Bl
“0” WRIOLAT. FA. BREEMA A FH X “g” FREFIE SO
“pr AFaH T B RS BEE T HE R MM B B
Bk 2 S bros AT H A [l ke R RS R 2T H
20164E 11H 14H 20164E 12H 7H
TSA/CNF 42 F RS 25 Mk ZRE R
HrAE A RILFAE E 5K 50iR = AUR (ISA/CN) INE
o [ 1L STTTHRE X B I P AR 6E 100088 A
fEESE (86-10) 62019451 %515 (86-10) 62413560

% PCT/ISA/210 (Z5271) (2009%7H)



B ZAR W RS
AT A PCT/CN2016,/098222
K2 3 B & SO Pl Rl 7l Pl
CN 105352437 A 20164 28 24H T
----- CN """"i‘(‘)'2721364 A 2012£|510H 10H CN 102721364 B 2015f|512ﬁ 2H
----- CN 104484871 A 2015f|54ﬁ 1H 36
----- CN 104297254 A 2015f|51H 21H 36
----- CN 103235939 A 2013f|58ﬁ 7H 36
----- Jp 2003086919 A 2003f|53ﬁ 20H 36

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




	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 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

