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(54) Title: BOARD INSPECTION METHOD AND DEVICE
— AR R R T VR R R

(57) Abstract: A board inspection method, comprising: acquiring an image to be
inspected of an inspection region located on a conveyor belt (S101); matching the
image to be inspected with a pre-configured template image to obtain a similarity
level between the image to be inspected and the template image (S102); if the sim-
ilarity level is less than a preset threshold, performing binarization on the image to
be inspected to obtain a binary image (S103); extracting all contours of the binary
image and computing an area of connecting regions enclosed by the contours, so
as to obtain an area of a minimum bounding rectangle having a maximum area of
the connecting regions (S104); and when a ratio between the area of the minimum
bounding rectangle and an area of the binary image is greater than or equal to a
preset ratio, determining the board has entered the inspection region (S105). A
board inspection device is further provided. The inspection method and device can
accurately determine whether a board has entered the inspection region or not.
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AR, 4ol 6 B, B 6 AxTE 2 AT BB R, B EAY R, HRT & FHK

LML B RS R AR £, AT RARRE )T H R T,

ik, A ERDIEE 100 iE 8,45

WAEFWELLTT0, AT AR RAATHEFHEE, AR LB R IAT
Ak 2 S W R0
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ol 7 FTR, B 7 AR EFRELE G AABEE, TTILKIN R F B OHIE R,
MFIARIE T 46 B o A A BRI

A _E BT A48 B 494 A R K I — AT AR E e f €, K R AR AR PR A AR K B ZARANTE B
ARG B F AN R T AR R I Lk F360) 69 2 XA AAL, FARAKL ARF) 2K PTE
BF R AL, 58T KPR E G TTE.

RAFIRAZ B ARA R T AT F IR L0 7 ik P e 2R AAs, T ldiddh

FAAL R I AAR KGR R T AR, PTRGGAL T 7T A4k T — it BACT R IR AN F, 542

FEPATE, T 0454w LR &5k e) R3060AAR. P, TR BMANAT Hrek. .
A A4tk (Read-Only Memory, ROM ) X FALAfFie ¢4/ (Random Access Memory,

z

M) %.
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BA| R B

1. —FraFeim sy ik, AR ET, e THR:

FELTFHES Eaaem KK a4 A B 14

W B A B 15 TRE G AR PO AT IR e, 3RAF TR A B 18 B i A AR T 152 6 AR 0k
By R, AT ARAR B AR A AR A AT R AR KR A 49 ARG AT R A K K A4 8 AR 4G He A TR
PR B 6 B 45

L AR AR s T IRk 44 BME R, AT AR B AR AT AL, FRAF BT R A B 15 ad =
18 B 1

PRI AL B B 69 FTA 460, i 30k Tk 46 B B A sk 04 5 8 K RA9 @ AR, FR3RAF R
H K& AR i 8 R B SP R AR 69 B AR

L i SN MR 0 @ AR G BT iR A B 1R e B ARG b K T 5 T AT R TR B MA BT, A
SRR AR FEAA I R IR

2. ARFEAAIZR 1 PRRaGR-Fagem ik, AT, AR FRBEEETRE K
PR AT IR e, RAFATAAE N BB AT AR B R e AR R AT, 1L a4
AP AR AR ARG A RHATY e, b, TR AREAA 0 e9hF LRATHA.

3. ARIERAE R | TR a9 FaAem 7 ik, AR E T, ATiE 4 AT AR ) T TR 49
BUBEET, T A7id A R AT a8k, FRAFPT R B e) AR 1R, Bk .45

L BT R AR )N T IRIR 69 BIAE BT, ARSE AT i ) B 1369 B AN & & 49 RGB 183 SR AF
AAEM R B E L) HSVAE, ¥, HAEW, SHlefE, V AL,

¥ P ik A B R 69BN E B 69 HSV 8 5 TR 694 -FRARAR &, 69 HSV /A #EAT LR, H)
BT it 3R R R G HE TR FRMAR EANIT R, H2, AP EFMNER LA R E R
REALRE A 1, BF, WEMEAFAMNER LS G E RGREAEREHN 0, L4, HA7E
R EAGAG —AMEE B8 HAE S T s FRMAR & 69 HAG 8 £/ TR e9R £, FriaFa e
1§61 RF 569 SIEE TR -FRMAR €69 SME Y £/ THUR AR £, AT B4z 1%
F 56 VLS T RARAR & 60 VAL £ T RIR 6938 2 =AM B BT AR LB, ATk )
B5 a9z 1% F 25 PT AR TR &40 I A

FE 5P R A M B AR89 PTAT A5 F 589 HSV AR S TR 6948 RAAR & 69 HSV 149 Heat &,
AR BB

11
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4. ARFEAAZR 1 PFREGRF e ik, e T, ERRITE ZERE LGPH
ARk, HE PR 4G A B AL R 69 HE KR B AR, JRRAT B ROK @ ARG 1 18 KRG 5RO
BAE Y BmARZAT, LI

APA AW REAT S F B, AR ARG EATH S FHRARR S H R,

5. RIBERAEEL 1 TR -F M F ik, LEET, YEMMES 169 £ 6945
AE N F K9 AR, W] A BT R 4 ) B4 A BT iR AR F 5 — R HE A BT R 4600 R 3% 49 B 1%

6. RIBARANZR 1 £ 5 AR AR RF BT %, BHFELET, AT LS
1/4,

7. —ARFOBRMEE, AHELAT, @4

REFA, ATRELTHEEF LM X R a4 B 1%,

AE BT, A TR AT B RS TRE e AR B AT IR B,  RAF TR A B 1R
5 P A B R AR A, Hd . PR BAE A AT A AT R A R 3R A 44 & ARG BT i AR
X 3R 69 0 AR 69 b A FUE PUARL AT 69 B 1%

ZAEACE T, AT ATEARUE N T IR G BIE R, AT AT B R AT B, FRAF
It i 43 ) B A% 4G — 1B B4R

WERRRE T, B TRRATE ZARK LA E, THdpTiise B ke EAR
Beg@AR, FRAFEA R KB EE KR RSN EFER 4 AR,

PeAE T L, AT U RN A B RS ATk ZE BRI K T 5T AT
R IRE LA, B TR AT EEAAS T R 3R

8. MIERANZR T AT OBNEE, EFELET, L
FERT, BT AnE@ed R ay Rk, £F, YRGB REALA 0 691%
F AT A,

9. ARERANER TR GRFIEMET, LB IEET, P i E T AR OIS
HSV 183+ B AE e, T 4% A AR s F % 69 BUA R, ARIE AR A R e B AMe &
&0 RGB 1H 3+ Ak AF AT A M B B AMEZE 2 HSV AR, ¥, H A&, S HieFfa)E,

V A EAE;
12



WO 2018/010391 PCT/CN2016/113235

AR, TS AT AR B e AR R R ) HSV A5 FUR 49T AMAR €49 HSV
MEHAT A, FIBTATERE B R T 5T F R EAD IR R, 4, BEPTEANE % L
WA BRE B REARE A 1, BT, WA AN EE LA PR & 249 REMERE H 0;
Hoob, TR A B R4 — AR B4 HAB S AT R R RAR €69 HAA 69 £ /) Tk 69 £,
P ik A ) B 56 2 15 500 S A 5 PR iR AR T RAMAR .69 S 1889 £/ F TR 89 £, ATk Al
B9 ZRE &6y VAL RF R ES V 86 2/ TR IR £ ZAN PR R L
BF, AT Ao B 1% F B S BT AR T RARIR A8 IR i

ZAB B A ARARS, ) TR TR AT IR A B R 6 TR 15K 569 HSV AEE TR a9 R R
AR & 69 HSV ARGt B, A R AL B4,

10. RFARFNZR TP FoMEE, L Eae T, Lads:

BAFWELEL, AFAME ARRRTHEFRAEE, UsTATE AR EATH

AFHRAAGES HR,
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S101
K AL FAE A L a9 X 3R 69 4 B 1% T

AT A B 155 TR a9 R B (4T e, 3K
FATE MM 5.5 ATk B B R et Aa i | SI02
» P AAR B A e AT R AT (X 3R A 49 & AR
5 B A R R 60 0 AR 69 1 TR AR 6 IR

g%iﬁ@&¢%ﬁ&%@ﬁﬁ,ﬁ%¢%WE///—ﬁm
AT A1k, RAF AT A B 4509 — 18 B 1%

SR AR G L AT, A sl
BB 40 58 KA @R, AT A R A®
R 38 (KA B SRR 8 AR

%%iﬁ$%%ﬁ%%@ﬁ5ﬁﬁ;ﬁ@%%@///—“%
R KT 5 TR LW BMARS, #2 Frid
e BT K 3,

A1

1/6



WO 2018/010391 PCT/CN2016/113235

K2

B F) T )

mF AR [ 3%,

B 3(a)

2/6



WO 2018/010391 PCT/CN2016/113235

E )

1o [,
A
A 3(b)
0
o
R4
#F A X 3R,
A 3(c)

3/6



WO 2018/010391 PCT/CN2016/113235

4/6



WO 2018/010391 PCT/CN2016/113235

/—10 /—20 /—30 /—40 /—50

P AL JE T A 3 BRI peAd i A
1E
A 8

5/6



WO 2018/010391 PCT/CN2016/113235

/—30
/—31 /—32 /—33

HSV/EHH —AEE A
sk P A ARk Bk

B9

/—100
A A B B

e PELDY AU ZfEf BRI X g
£
ARFA A 7, 7 # 57, # 7,
/— 70 r /— 60
5 A B ) .
gggﬁ ¥R 7

B 10

6/6



International application No.

INTERNATIONAL SEARCH REPORT PCT/CN2016/113235

A.

CLASSIFICATION OF SUBJECT MATTER

GO6T 7/00 (2017.01) i; GO6K 9/62 (2006.01) 1; GO6T 7/40 (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)

GO6T; G11B; 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)

WPIL, EPODOC, CNPAT, CNKI: board, circuit board, printed circuit board, PCB, circuit board, detect, position, similarity, area, ratio,

image, binaryzation, threshold area value, communication regions, binary

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 106228546 A (GUANGZHOU CVTE ELECTRONIC TECHNOLOGY CO., LTD.) 1-10
14 December 2016 (14.12.2016) description, paragraphs [0049]-[0118], and figures 1-10
A CN 105352437 A (GUANGZHOU CVTE ELECTRONIC TECHNOLOGY CO., LTD.) 24 1-10
[February 2016 (24.02.2016) description, paragraphs [0030]-[0086], and figures 1-6
A (CN 105139386 A (NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS) 1-10
09 December 2015 (09.12.2015) the whole document
A CN 105303189 A (ALIBABA GROUP HOLDING LTD.) 03 February 2016 (03.02.2016) the 1-10
whole document
A CN 103150730 A (NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS) 1-10
12 June 2013 (12.06.2013) the whole document
A US 2006204074 A1 (OMRON CORPORATION) 14 September 2006 (14.09.2006) the whole 1-10
[document
[] Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date
e o o or priority date and not in conflict with the application but
A” document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve
. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or . . . .
e . o “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another . . . .
o ) o cannot be considered to involve an inventive step when the
citation or other special reason (as specified) document is combined with one or more other such
“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art
“P” document published prior to the international filing date *&”document member of the same patent family
but later than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

08 April 2017 26 April 2017

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao CAO, Yang
Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

Authorized officer

Telephone No. (86-10) 62413369

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/113235

Patent Documents referred

JP 4830501 B2

US 7715616 B2

EP 1694109 B1

TW 1313748 B

TW 200700716 A

CN 1825100 A

CN 100472205 C

in the Report Publication Date Patent Family Publication Date
CN 106228546 A 14 December 2016 None
CN 105352437 A 24 February 2016 None
CN 105139386 A 09 December 2015 None
CN 105303189 A 03 February 2016 WO 2016018987 Al 04 February 2016
US 2016034783 Al 04 February 2016
TW 201604797 A 01 February 2016
HK 1218582 A1 24 February 2017
WO 2016015548 Al 04 February 2016
CN 103150730 A 12 June 2013 None
US 2006204074 Al 14 September 2006 EP 1694109 A2 23 August 2006
JP 2006258796 A 28 September 2006

07 December 2011
11 May 2010
06 May 2015

21 August 2009
01 January 2007
30 August 2006

25 March 2009

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




[ P i & [ H 5
PCT/CN2016/113235

A. FR 2R
GO6T 7/00(2017.01)i; GO6K 9/62(2006.01)i; GO6T 7/40(2017.01)1i

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)
GOBT; G11B; GOGK

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 )
WPT, EPODOC, CNPAT, CNKT: W, EESAR, RAl, e, ARRUE, mAR, HefE, ER. —{Ek, EEXE,

printed circuit board, PCB, circuit board, detect, position, area, image, threshold area value,
communication regions, binary

C. AR
% Ry SIHcHE, LR, JEHIMEREK AR AR B 5K
PX CN 106228546 A (J MMWIRHE FRBR AR AE) 20164E 127 14H (2016 - 12 - 1-10
14)
AR 50049-01 1868, E1-10
A CN 105352437 A (AR TRIEBRMDARAR) 20164E 28 24H (2016 - 02 - 24) 1-10
AR5 50030-0086 6% . & 1-6
A CN 105139386 A (FIEIBUZSHiRk2E) 20154 128 9H (2015 - 12 - 09) 1-10
£
A CN 105303189 A (PR EELEFHFEBEARAR) 20165 273 3H (2016 - 02 - 03) 1-10
£
A CN 103150730 A (FFEBUZSHRk2E) 20134 63 12H (2013 - 06 - 12) 1-10
£
A US 2006204074 Al (OMRON CORPORATTON) 2006<E 9H 14H (2006 - 09 - 14) 1-10
£
[]aessor ek e i, TR ERIHE .
* B A SCHER B AR, “T’%%?g%gégﬁ%éﬁﬁ’5$%ﬁﬁﬁ%’@%7@%
“A” IATRERBIAEEIE R T A A — RS STE SRR AT o
“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
“L7 AN MR REE S0, B AR — 2 ; wyr RERIASERISOME, MBS B £ R SR B
: %%%%%%%%E%gﬁﬁégﬁg%?%%iﬁ?%ﬁﬁ %gﬁggggﬁ%@&*Aﬁw&m;mw?gxﬁﬁaﬁ
Y ) AP =1 =)

“0” WRAKATE AL RREEAIT A TR “&” [FRRERBSCH
“pr AT H ST E xR E BEIE T AT SR S H RS0

Pk 28 S Bm 58 B H HA s 2R 5 HE 25 H A
20174 44 8H 20174F 47 26H
TSA/CNF) 42 Fr 0 25 Hu bk ZHE R
FRAE N RILFNE [E 2 A0iR = HBUR (TSA/CN) @ 1]
R AL T e XA 1A A L 3k 65 100088 =
fEESE (86-10) 62019451 %505 (86-10) 010-62413369

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



EEREE RS
AT FBRERIEE PCT/CN2016/113235
K2 3 B & SO Pl Rl 7l Pl

CN 106228546 A 20164 12H 14H T

CN 105352437 A 20164 28 24H T

CN 105139386 A 20154 12H 9H T

CN 105303189 A 20164 2H 3H WO 2016018987 Al 20164 2H 4H
us 2016034783 Al 20164 2H 4H
W 201604797 A 20164 2H 1H
HK 1218582 Al 20174 21 24H
WO 2016015548 Al 20164 2H 4H

CN 103150730 A 20134 67 12H T

us 2006204074 Al 20064 9H 14H EP 1694109 A2 20064 8H 23H
Jp 2006258796 A 20064 9H 28H
Jp 4830501 B2 20114F 12H 7H
us 7715616 B2 20104 5 11H
EP 1694109 B1 20154 5 6H
W 1313748 B 20094 8H 21H
W 200700716 A 20074 1H 1H
CN 1825100 A 20064 87 30H
CN 100472205 C 20094 3H 25H

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 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	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

