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(57) Abstract: A robot hand-eye calibration method and apparatus, a computing device, a medium, and
a product. The method comprises: a calibration device (108) at the end of a robot arm (102) is controlled

200 to move to a calibration plate (112); when a force sensor (104) on the robot arm (102) detects that the
/_ force of the contact between the end (110) of the calibration device and the calibration plate (112) reaches
a predetermined value, the robot arm (102) stops to move, and the end (110) of the calibration device
e ,  berforms marking at the contact position between the end of the calibration device and the calibration plate
| : (112); the robot arm (102) moves upward in the direction perpendicular to the calibration plate (112) and
| S201 | stopsata position where the end of the robot arm (102) is at a predetermined height; at this position, a
L - i camera (106) at the end of the robot arm (102) photographs the marks on the calibration plate (112), records
Y the coordinates of the marks in the camera coordinate system, and records the coordinates of the end (110)
of the calibration device in the robot coordinate system when the robot arm (102) stops at this position;
S202 and a calibration transformation matrix is calculated according to the recorded coordinates of at least three
marks on the calibration plate (112) in the camera coordinate system and the corresponding coordinates of
* the end (110) of the calibration device in the robot coordinate system.
5204
S206

[ L& 5]



WO 2021/012122 AT |V 00 00 TP O O

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).

KERR
—  BIEE R R (FAF21506)) .

G HE: —MPLBE ATFREE HE. &, MHEES. ARAFEN. FEEEE: BHSRAFE (102)

RimBbr ke ® (108) B 2brEt (112) , UHEHATE (102 EREEEE (104) Rl Ebs e 5 E
AR (1100 Staei (112> FEAARITUE XN, FLEEAFE (102) (F1E83), re e & 1R b
(1100 AHSRER (112) fEhh e B4 ThRE, PLaATFE (102) EEE TSR (112> B4 R
TEHENBATE (102) Kk TS ERGELAE L, FEiZaEL, PIBATE (102) KumiimEal
(106> WHrEM (112> ERFRCEH TMEL 0 R bic EHNALAR R TR bR, JFHICEAE ANFE (102) =
IEEZA BN, fRERENAR (110) AFLEEANARFRR T AR RIEHTICSRIRER (112) LlEb=
AFRICEFNIALAR R T BIAAAR RIS AP 2 2 B A, (110) ZENLEE NABBRZR I AR bR Sbs i 2R 0 T



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

LB NTIRbrE 5k A RS B i

BRI
RSB E W KA NG, T RARH, 3 RpLas AT IR E T5 i
PHE. HERE AL

HRER

FE TV N R U, HLE A B EE P IR RS AT ORI T, 225
£55. FHRRGUEHAIPATHLES A F BRI E R g, Hd, MU=
T NRUHRES, PLES ANFE AR = T AR F.

M AL G FHLEE NP EPATIES, BTN AL PR AL A AL br
BEATARE, AL LRI AN LA AR O DL ds N AR B, BLSE AL BE R 512
o P IR bR E A T P L as N TFE 1R .

H AT XA T IR AR o il 2 8 N TR 5 MLas A/ E AR
Ho HARHM, PSS NFE R 2208 M, FIEILEAFER
ENEARER A R AL E .t ARHLAR bR S AP LS A AR 2 1 H AR AL
BRI B AR e B, X R IR FERORE AR, teAh, i FhaE
R SR e s, HF sl AP E B s E A m a0k 2
RI, bR AE R N BRI RO Bobn e I 8K, Ak, R4t
FHRARE RN E A E LR R At b BRI HARE R LR NN R 5
M 652 K ) i

J38k, AN AR T AN 58 2 TAT bR e AR 2 R AR R HRE S

PRI, 5 2R B B B LA B 2l R bR 1TV

KHAAE

NP ETH R T AR I R MR, DU LG T A R IR £ T7
AR . N BB, X FFAE R T AR IR 5528 L. &
FEA L BB E A K IR RSB 2 7y, AN B BB E AR W VG

1



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

HH OGS LR G AR, AR AT D9 Jm e ) 3 TR 2 il
IR HTHT P -

LT EiE, ARIHROLT R BA R ERE LR B 2hFIRARE R T7
o EARRFFHIBARTTE SN, EIEEATE LT A feiikds, FIH
2 AR IR AT DL B s PR bR E

WRIEA DI —AT7 1, R4 TP AT IR E T %, B bR
SR RIS NP AR p)br € B B s iR e, BPILEANTE L
R 73 A% IR A 0 B B b o 8 B ) R i 9 IS o AR A 2 A 8 1 T K/
R0, Frid L NFEE LS, prdbsse b B R AR S A 3L 5 Frid br e
WRRYSE AL B AL AT AR IS, FIENLEE AT AL B i br e i 5 17 L
7] E A 2l 2 IR L AT R Ak T e AL EAE AL, AR AL E AL,
FIE LS N8 A AL Bk b AR RIARICREAT I8, IS pndiAs
ICAEMIDLARAR 5 T BIARRR, JF HACSAL T IR B 88 N F 845 1AL AL B AL,
I b e B8 B A AR S E LA A AL bR 32 T RUAR bR Rl dlb Bk Rl prd
DL NFE A& AR e _ETT T DMK, AERHRM B B IAT ik
APRIC D IR DL BGERE TSP R MR Pl i Frid e ik B2
b ZASBRICAE I IR AEDLAR AR 2 B AR bR AT N AR T I B 5 26 T A) A S £ T
P& N AR 2T B AAAR KT S AR g AR B R

CLXAER T2, 3B L% A 351 A S A b 2 BB AE A i AR IR IR
BATPR L E D =K, # Rl el AT IR, dRE A
PRICAEFIDLAR bR 22T BIAAAR DL 3R S5 bR 10 I b v e B ) AR S AE AR B AL s 2
R SR 7 = T o S Y S o L i DU S E R WA K £ 837 57 Al T
BEE A I bR AR AR, AP N AT DURE e R R B,
I AT il JEIIXAER T30, ATRERE AONIRIERIS UL, B 8l5e
PLas N FIRAR E B R

AL, AR RIRTTI R A, AEPAT PR P g A AR bRl sl IR
AT, FNA TR A TATROE B 3R R R i 4% B KB I A i AL
A RRAR T 1 5 P 3 s s AR R T 18T AT

AL, AL EIRTT R AR, R TATROE S RS R
IR )AL AR IR IA L EE N T RS 3 LR T Firid 7y R ik



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

FIA LA N T8 A i (122 245 DLE AT 8 B AL IR Bl s A8 A i) BTk A AL
A RRAR T 1 5 P 3 s s AR R T 18T AT

CLXAERY T2, mT BLSe B 8T 0 5 b g AR AT 18747, AT
Pl /s T T AL AR AR T 0 5 b s AR AT AN TAT BT ST R bR e IR 22, S
FHRAR € ARG 0L

AL, AL EIRTTEA AT, PR TUE AR YE R AT AL £R
PR BeE, DAEAR AT Id Ar e AR A bR T AL B IR AR BLA B A T T 375 AT ok
%

PLXAERY T2, AT LSRR AR LA AT $0 BRI 5 b i AR 2 1] O 7 153 A
PR, KW CRATDLSAR B, Myt 2B S b e A

WA DI gy —T7 i, R THSAFIRIERE, B A8
PRICIITT, FINA AR SR B 42 Hil pl s N 18 A B be e 25 B A 2 = b
FEMG LS N TE LR A B ASIN B ik b i 2 B B AR i g Tk b
PRk B TOE KN IS, ik ILas N FEZ 1L 8, pridbr e 5 B /Y
AL L5 Pk b e AR B3 A B AL HEAT bR, PridNLEs NP EAEE T
BT AR s AR A7 1) L 1R 82 2l 55 R L s N8 R s A 1 1 v B o B
Kok, AL EAL, Frikblas N 58 A AR ILNT piridr e i B R ARi
BEATIA S, AR TAAR AN AL S 2 T RUAR RS, FF HADSRAE TR PLE A
FEAE AR BALN, Fridbe e e B R A AL S N AR R T AYAAAER;
RSB RIRIC,  FTIR R B ] B0 £ ] A A e LA P b e AR
TN PIR, AR B H AT Frid A bl sk b B AR AN
PR M S0, AR AR BE R T S B R I Pl sk g b e AR B =
b ZASBRICAE I IR AEDLAR AR 2 B AR bR AT N AR T I B 5 26 T A) A S £ T
P& N AR 2T B AAAR KT S AR g AR B R

CLXAER T2, 3B L% A 351 A S A b e 2 LA A i AR R IR
BEATARIL, #XEREE MRS, Al FARPLE T IS, 0k R MRl AR
PUAAER 22 T B AR BR DL RS S35 10 I s i 2 B B AR S AE AT LA bR 22 T AR AR bR
KSR AR AR K, orh, AR A AR RSO I e R B AR
S AR E AR AT, SRS HLAS AN TFE AT LR GE A INHE LR 3, (TIN 2E4T AR
i, BRI AT RMERE NNBAERITEOL T, Bl LEs A



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

F AR E FRLRE o

AL, AR EIRTTIR A, LS AFIRb e R BiE e
APATROERRTG,  FId TAT B IR B e R B id 4% I as R IE Frak A ALAY
JRAR T 1 55 b s AR A T T AT

AL, AR EIRTT R AN B, PR T AT RLE R it 2 R
Nz I FTIE J A% s SR IR DL s NP8 K i 09 DL Tk 7
R B PIA AL A AT A 22 25 DLEAS i B AL FTIR Bl s N\ 8 Kb
TR LA AT 1 5 i ad o AR A T 1 TAT

CLXAERY T2, R BB ST 10 5 b g AR AT 18747, AT
Pl /> T AL AR 3R T 0 5 b s AR A T I AN TAT BT SR R bR e IR 22, St
FHRAR € ARG 0L

AL, AL EIRTTEA AT, PR TUE AR YE R AT AL £R
PR BeE, DAEAR AT Id Ar e AR A bR T AL B IR AR BLA B A T T 375 AT ok
%

PLXAERY T2, AT LSRR AR LA AT $0 BRI 5 b i AR 2 1] O 7 153 A
PR, KW CRATDLSAR B, Myt 2B S b e A

WRIEARIR T, 208 T UL NFE, B DIk
AL A E, L, PR AR AR B b e R L A R
bR AR AR A ) T RO/ BB R B & N8 Y

AR A A s e I b e 28 BB A AR i 9 b s AR AR A, S
DL NFE m LLRE I 12 1A 5l , (I AT beid, GBI IXAER 750, /T
CAEBCAE NNEAERIIGOL T, B3l 58 bl as AR IR broe iR

WRAEARIR o Jrm, #t7 At g, il 20 1
& DRSS PAE DA ABE RS B NS, PRl as TR
184, APTRIR B ITA R D — AL RS PATIN, (15 ATk b FI 35 AT 4
ERTR R

RIEA DR o Jr i, $ROL T RieE I PERL 8 rT S i,
FEA P HATIR S, PNd IR A HATIN (815 Frid BLas P AT W B ik i) 75
o

WRAIEARNIR) T, $R0E T At BNV ah,  Prid it SR



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

FP 7 b OB T AF LT SO AT ot B oF BT ST AT IR %, A
R THE AT AT RS AEPIAT I 2> — AL BE AT W LTIk B 7

B eI 5 B

Z W T 25 I B AR W S B A B, B g i s P A i ]
FICLEAMEE HA . R m I B B A R o8 1o AR B R
Bl EME AR, R B SR AR A B A s AR B A R SR R R] BSR AL A
PRk DU I ECS A X AR Mo B VEu A oR:, AN B e
AR WG o

B 1o T ARBEA AT B A S BRI LA AT R =

B2 7 TR A A I B — A St R L s AT IRBR € T7 R s Bk
UMW KIF

B 3 jen i 2 R TTHE S208 AR B Al Bk i R A R s

B 4 St TRRIEA QIR A S DA AT HR s e 2 B A s
PEFCEAHER; Bk

B 5 7 7RI A I B S XS B s A HEAT FIRbR € BT Sk
T HE

b P i

102: Hlas AN FE

104: JiHL 4

106: AHAL

108: frEdiE

110: A e 25 8 1A b
112: FrER

200: Hlds NFHRAR € 772
S201. S202. S204. S206. S302. S304: 1%
400: Hlas AFIRFrERE
401: “FATRIER TG

402: AFRidF BT



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

404: FBhyEHlBo6
406: LHHFETHE G
500: THEIA

502: AbFEEE

504: fFfigds

=R X8y

WAER ZH w77 e A SO IR R 8. ROZ PR, Plidix L
ST RN T AT A IR AR N 51 58 9% B 4 H BE AR A 1T SEE AR SCH A
A, FRAl A X BRI SR 5 Hp B e 3R R AR A Ve el 38 PR B T 9 ) B
file ATDAAEA BB A A H WA RS IEE R EOL S, XA o= B o)
REATHESREAT e . ANl ml DA A 75 2, A BAREE I a5 i
FEECAE AR BN, BT RGR 77 vl DL HE S5 B 4 B A 1) 1R 07 K 3
17, PARSADE A LIgRINn. g da. 5ok, M —2oR g i
R BREEAE I B v mT DU AT A 5

WA R, RIE O3 RILBRRIRHRIARE, & 308 “A
FEEART”. RiE “RT” £or “BOMWAHIT 7. RIE < SLi]”
A =S ” RKon “CBD—ASEH]7. RIFE SR R “E
AN A SRR 7. RE BT 5 SEn] DURARAS IR B EAE 1R A R
Ko FHATCVEIE AR E L, TSRS . BRIE L TP
AR AR P, 5 T — AR B SRS T o — B .

ARNFERRAE T P G B I Bk B IALES N B B F IR AR E B 7V
HERNFEARTT Zh, EPESEANFE EIIANT Ay, FIH D)
FEIEE AT LA E B IR AR E .

B 1R TIREARXN TR — AL H LS A s ER. 28 1 4,
102 2HLEE AFHE, 104 R EANES ANTFE L £ BEE, 106 28
PLgs NFH AR AL, 108 A& B AN A FE R bs ek &, 110 &
ProE 2 E 108 B ARG, 112 ZEbRER .

Horp, AL 106 [ AP AT 102 FEREmPIEHAE, s
108 [f e AEHLAs NFHE 102 BR SR IS S0 8, Al DUB I ASURE AR N T



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

fife B T ELAARR PR R T SRR BUbR 2 B oK 110 S5HLE8 ANFHE 102 K
viig AR AL B o JIAR RS 104 2R AENLE A8 102 S5F5E R E 108 2|
ATDAERME, B 1 REEA N MRS RIS ATFE R EE, &
PR IAB R R RAA R BN, AROURE AR N 71 7] DURTE 75 20k & B & AF
ZAIPHAIE R R, MAKRTE 1 i,

1A IEE 104 0T DUFH TR AR o 25 B oK i 110 ShR R 112 il
FIRIR/N, AR I 242 ok 1) 38 B TE K/, HLas N FE#HAT L3,
ProE T ERAS 110 7] DR ER 112 EARXAN TR B A3 TFRC . 4R
Jr B0 B D = AN PRICAEAIHLAR AR 5 T B ARBR R AT FO 55 0 A 0 2 B
A FENLEE NARAS FR T A AAFR AT DATH S5 8 AR e /i kg, AT SEIAL A8 A/
FHRARE

I A B B PR R R AR 4 AR A T ST A B B A N T IR A 0 T v
&

B 2 R T ARTE AN FH I —A S L AT HRAS 2 77 200 B2
ol T R R A I

B, EJTHE S202 Y, PUATAEARICIODER, EHIALEE N TFE R bR
BRI RS ER, YPLEEANTFE L1 & BEs Rl 2] A A br e 38 B 1
A -5 T IR B o AR A s B T KN I, BridbLEs AN FEE 523,
FITIR B i 25 B ) A o 28 2L 5 Il A o AR A 42 e fr B A b AT A i, PTid LS
NFE A BT ik bs e s 77 1 b im) R sh 3 T i i R 4r B Ab = 1L,
FEZAL B AL, FridpLas NFE A i AT Frd br e i b rbrid AT,
WK ITIRARICAEAI AL AR B T RVAAER, FF H il TdpLas N FE 1= 1L4E
ZALE AT, Il b e 2 B FOR i A LA AN AP R T I AATR

HAkH, WEENSAFE 102 LR EREE 104 7] LA TR IS 2
HEE 108 BIRHG 110 SFRER 112 BUREALRI IR/, 72148 RES 104 K
WM BFRE R E 108 BIA NG 110 SHRER 112 Bl 2 BE K/ I,
PLgs NFHE 102 ¥ 1L 7)), N FrE e E 108 RN 110 AT DIERR ER
112 _EAR IR AR A B

X HLTE /N Al g AT DU/ AR e 36 B 108 B R B i B E bR € iR
112 FEATE [ AR L, AT DL R N R 8 2858 TS e IX AT E R/ o



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

AERATARICZ )G, HLEs NFE 102 BHPRER 112, A£FEE T Aridhr e
112 B 771 B RSB e AL B AME L, AL E AL, HAEKL
106 XFFREM 112 _ERIARICHEATHHR .

IX B T v B mT AR SR AR LA AR BE TS e, DUTAS ATt A e AR
fR AR IC BE 85 CE BT IR AR LA S T T35 B

HH T Bl A8 R A I TR SA 2 A3 R, FREFINE. X
BEWRE AR LM IEm R RSN . S5LKIEEURIE, EEHIAE
Mo —J5H, EARMEE N, YEA CCD/ICMOS Mg R AR (x
WA AMG R R RS A—FE), REEMERE N, FREELSH
= o

FEAL 106 [E € fEVLS A FE 102 K& [ B ab, YL 106 48T T
PLEs NFE 102 R ) 4EAL B2 nl DUR i As e SRR . B EAENL 106
Ak SFREIR 112 2 [RRFRE BB, 32 B0E Ml R st v S5k i e
PMLES NFHE 102 Kufbs ek 112 Z MRS . £, af RN
AR RIS, 38 o 1 B i P R AR A e AR AR & A T AR LA £~ 1 - (R
IARTE WD o

A, ARTEARHL 106 AUEEFE TSGR E e =, ML AFE 102 £
E TR LA L, AT DR AEAL 102 /£ 545 iR 11 2 MR FRd 4IRS A S
ST ISR, R RAD LR GRS, M a] DLk — 2B 38 b e R i 2

&, WREPRCAEANAAS R R RAAER, DUAEANLIAN T Z bR i,
HPPLEE N T8 150 1 A0 T o FE P A B AT, A 28 B ) R o AE M L8 N AL AR
E Ry

BEILTTHE S202 H A, ol DASRAS A T B AT HLas A BB A 2 1 43 0l
TEANLALKR 22 N AIHLEE N AAFR R T I — AL FR .

e, (ETHE S204 w1, fRHIbLEs N FEAATRS R F I PR R DLW
R, FERRRFE B JGHBIAT JTHE S202 HH A A4T: .

WL NFH, AR5 2 53T S202 FH AR, S3tar DIk H
THEHTHLEE AR FIRFRE 073 BIAEAT LA AR 5 T FHLES AR R &2
= HAFR.

e, {EJTHE S206 H, MRS AT IC S BT IR R iR L B E D = AN bRl



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

FITIRHEALALAR T B AL AR AT B B I ad A i 26 B 1)K g 22 T IR L2 A AR B
AR NHIARARR T bR E R

ARSI AR N 51 ] UL PR AR 2 T 30X = 20 AR A ok T AR e B ) R AR
B, FEHAFIER

FEARIE ALt ] 1 7 vk, il P L as N T R i B 08 ¢ B AR
EM EARUGHAT AR I R D =R, &0 —AMsid, 25 FAEYLE T8,
WRE MR I A HLALER 3R T B AR DL AR BEAR 10 I A o 2 B A R i A2
FADLALAR 2 T B AR AR R AR AR e kR e . Forp, SRA T AN AL sk
or I 25 B PR A i 5 o AR PR A A, {SEAS AL N AT DUSNE fi I 42 11
¥z, ARG, BIXFER T, AT UER A NN ERERE LT,
A 3)) 58 L A BT IR AR € B A

FE— AR, AT FIRARE R R 20, %7730 aT DUEdE 7 HE
S201 W HPATRIE D B FIH FTIE JA% B KRB E BT AL A8 P 5
FIT IR 7€ B P AT

A, WKl 3 frw, w7 CUER PLUR R SEILTTHE S201 i #Ak

5, AEJTHE S302 H, FIH PR 4% s 104 SREUIR LSS ANFHE 102
A it B I o

HE, AET7HE S304 Hr, BTk R R B TR AR P LA AT 102 K
vty 22 AT A5 5 BAE LA AT 102 RusAIAEAL 106 B RAR P 1 5 b5
AR 112 BT TAT

HARH, AT DR AL S SR A D568, B Bk BN N FE R
v (e, ATAS ) FE IR B WOE . RORIE & B AL A T8 K B AL
FR) AT 15 5 5 AT 1 P47

iU, AT VLA N FIRAS € 2/, Seilnd “FATR R 2 R &
PLESE N T8 A B A A VLS N T8 AR R BT 54 € i
THITAT . MG B ahPlas NTFE I #RFILS A FE KRS, MY
£ xv y. z 71 ERF).

IR E 3 Frs i 7 SR SEHAHLE BRI S AR E IR BT, AT
PAYk /IS B T FE AL AR T 1 5 6 S SRS AT BT 5 B B PR € 12 2, M AT A
& e - HRAS 8 RS R .



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

Bl 4 2 T HRIEAR A — AN St f Pl s N F bR E 58 5 400 7Y
7 P9 1 i O P

WE 4 i, PLas ANFIRbRERE 400 BF5: AL T EIT 402,
— MBI HI G 404 F1— AN AT BE TR G 406,

Hoep, HLEE ACBRPRICEERIC 402 #HIHLEE NP8 R A br & 25 B o)
ERRER, Bl NFE LA AL B A I 2 Frid b e 35 B 5 A 5 ik
o 28 AR s B T K/ANRI 3T, Bk plgs N FE IR, Fridts e i
BRI AR A LS BT br e R AR b A B AL HEAT ARG, TR Lgs N A R
BT FTIAFR MR 1977 17 L) _EF2 3 % Fridplge N TFH A Ak T T70E = 5 Y
MEAME L, EZALEL, FrdbLEE N FE K f A HL Bk es e dR i
PR HIEE, ICEITIARRICAEAINLALAR R S AARR, IR HAC A ATIA AL
NFE A LA B A, FridAr @ 25 8 f AR ENLEE N AAFR R T AL
o

Horp, Brid B = AR PR AL B BE TS i e, DAS 75 BT I b
PR B BRI AL BT IR AR L) R AR ST 137 BT A

#5451 B8 0 404 3541 Fridbs e 2% B AL TR bR e AR T sl B A IK .

T B R0 406 FRIEFTIC KA FTIARR AR LA =ANFRILAE
BT IR M HLAL AR 2 T B ARFR FIXT N P BT b 2 2% B A R o 78 BT IR AL 8% N AL AR
RN R AR R B bR e A AR R

AR, PLEs ANFIRPRE2EE 400 68 aT LERE — 4 PATR L B
JG 401, T AT IR TT 401 K FH TR 7 4% I8 KA 1 FT iR ABATL IR % T
[ 5 BT I8 A i AR )P 1T FAT

HARH, Frid PATRIER TG 401 Al ABEAC B N R FTid Ji4% 8 3k
HUITIRMLAE N FE Km0 % DL FTid 58 VA B Frid Frik WL e N F
T A i A AR A LA 15 B 7R AR ML 28 N T8 K i 1 BTk A AL B8P T S
FIT IR A% 7 AR A~ 1T “FAT

Plas N FIRFRERE 400 BSAE00 KR EA D Re r 4l anar LS
ZIEGE 1-3 FTiid pIA A HRIHLEE N T AR 2 7 75 ) St 4] A4 A G308
S MRS, X AN RN IA .

FEMHR IR AL, B 4 Bl N FIRbR e 258 400 L ILA R

10



10

15

20

25

30

WO 2021/012122 PCT/CN2019/096906

TGS AR R BIPER), ARSI AR N 71 o] AR 752X B 4 Fis s
FANE B EAT B 2

2 REE BB 4, SR A IR S ] B P A N TFHR AR E J7 20
BEIAT TR, LmpIpLes N IR bR e 5 Bl DICR A s, tal bl
R PSR B3 A RN 3 A 4 ke S P

AN, HEEANFIRARESE 400 o] DR A5 S & 28. B S
T AR IS A A T B S 1] A AL B AN TEAT IR AR T B4 500 BT
HER . ARYE—ANSziifl, THE & 500 A LUASE =0 AL BEES 502, AbRE
8502 PATE N ATELAAMEN BT (B, f252% 504) Pk o gm it i) 2 /b
— A HEHLAERR S (HT, 3R USRI S Bl e &),

FE—NSEE i, fEAFEas 504 PAEAETT BN AT HUTHE S, 43T
15 2D — AN R BEEE 502 FERCLL FENE: ERIPLAS N T AR i As e 2%
BN EARENR, APLEENFE 18 A% BRI B Bk b %% 5 1 oK o
L5 B b s AR 4 s B T K N g, BTiR LSS N FEE IR 8, A
A 2 A R i £ L B b e iR R AL B AR TEAT AR, BTl e A
FRE A BT b AR e A 77 1H) L m) B R sl 2 AT IR LA N T8 K Ak T T
T AL B A 1k, AEZALE AL, FTIANLES N T Kl R AEAL AT id A
FEMR AR IC AT 135, G F TIPS ICEARALALAR R T AUAAR, FEHICH
TEFTRMLEE N TF A5 B AL B AT, BT id A e 25 B A K i ZE ML A8 N\ AL A
R RALKR; B FTRbLEE N FEAETd R ek L7 PR R DMK, 5
KRB 2 JE AT iR A pr it 320 38 DL AR Fric S 0 BT id A e Al 1
Z /D ZANBRACTE T IR MILAL AR 22 T FA AL AR AT N BT A e 25 B 1 R o 7E
FITIADLES NALAR 2R T B AR SR S A g 20 6 o

NOZELE, fEAFfER 504 AR ENL AT BT IR S BHUTI R R
AN REBEES 502 HEAT A 20 B &S SRt b DL E g5 5 B 1-4 A 1) 5 g
EFT)RE

IR DS, AT —FhAR I R3S a AR . %A I TR
sy al s Al LA MR AT T RS (B, BIR DIBR B s8R e 20,
ZIE 2 UL AT, EEPLEE AT A LSS Ll G
1-4 R & P E R T RE -

11



10

15

WO 2021/012122 PCT/CN2019/096906

RAE—sei], R0E T A EHURR R & BT R RTIT IR
L, TR THE B AT AT IR ST I 2= D — A B AT AR 2 IR %
ASEREBI P LD ESS AR 1-4 SR B AR E AT T BE .

T A O P 3 A R AR S T AR T s BRSBTS
AJ LSIEE ) B Vi NBUREER 5 B OR 3735 B B BT S ol o A2 3 A AT 1]
FHERARARE “mBIE” BORE RSO SCOIEBR", FARWE
FEFEe sy “Otie” B HANHE 7. TR Friid SR BB 8 H
RS T sUEE BRI . R, AT DLAE S X BAR AT A1 0
TS IX AR o AL BRI, Dy TR SR i R A8 AR I A
AMECAPEME, A RRY S AT E DIE EDE AR

AT A2 38 03 4 B AR S A5 A STUSAE A E B AR B3 R 5
BLECH LA DT A Ao X P A B BOAR A R, XA 2 A A3
TR MBSO B 5 W), FFH, WAl MEABEA XN E R R E
FEIRIE DL T, BRSO E R — BB S T e A . R, AT
WBEFFAIR T AR R GIA B T, M 5 R3F A A SCA TR SR BEATE
FUVERFAE R B ) Y0 AR 2

12



WO 2021/012122 PCT/CN2019/096906

’ # E R B

1. HLESNFIRFRETTE, W

ARG IR FEHIDLAS N T AR b e R B R A AR ER, L
S NTFE LR A% A I B Pk b i 2 BB AR S b9 I b AR AR Ak
BITE KNI, FridbLas NFEZ LR, Fridbr e 3 B R AR s £ 35
5 P e R A A B AL AT ARL, ik bl AP B AR E T ik br e
R R T7 1R R A% Bl 3 IR AL s T AR s Ak U v R BLARE L
FEZALEAL, FridpLEs N8 A AT DL Frid b e i b ks iC BEAT 7%,
WK AEAR AP S 22 TR DS, JF HALSRA TR LS NP EF LA
AL B AL, Fdbr e e B A A LB 85 N ARKR 2T AOAR AR

MoahiEhl b B i ik HLas NFE LR br etk EJ7 T8 20 PR,
FERRHR M 8 S BT Frid A bR D B AR

TSP R AR PTIC S A I bR s iR _E R D = ANl AL
IRFIHUARAR 2 T HY AR BRI B 4 B 3 o o 2 BB A S £ T AL s A A1 5
T A AR bR R SRR o 2 B

2. WIBCRIELR 1 FIRR T3k, b, AT AN AR IL S D BRZ AT
FITik 75 134 E0 4 -

TATRLIED B FI P id A% IS AR B I B IR AR LAY B8 T 1 5 ik
i AR AT

3. WIBCRIEKR 2 Frik iy d5ik, FHod, i AT RO D R A

A P I8 J AR SR BUIT IR DL g N8 RS i 090 BLK

B FIrd T R B BinA AR pL A N A R A DU AT i B AL TR
B N A 3 ) FITR AE LA B A% T -5 B 3 s s AT I T AT

4. WBCREOKR 13 MER - TBUTIR R Tk, Fod, Frid BUE = AR SR
FIAAINLR BB TR SE g, DL I id b s AR L bR i A Bk AR LAY A%
1 E S AR

13



WO 2021/012122 PCT/CN2019/096906

5. PLas AFIRFrERE (4000, HH:

—AMBFRICF IR IG (402D, FridAMFRidskER e (402) #HIPLEE NFE
K FIbR € R BRI BhRER, JhLas NFE LR A& BRI 2| prid px
FE 2% B A 55 AT IR e AR 2 Al B e /N JIEE BTk pLEs A E
B3, Fridbr e 25 8 0 AR A8 5 5 iR bs e ik 3 ks B Ab 4T bR,
FTRPLas N F 722 B T Fridbr @ ik 77 1) ) R 3 B ik Lgs N F
A it Ab T THE T S RO B A E L, AL EAL, FTAPLEE AT A b A A
PUXE AT b b g 3R L IR IE BT 3985, IR TR IC AL AL AR 2R B AAHR
F HAC KA TR LSS NP2 1IL7EZ AL B AR, FridAr g 58 B K i 2 0L
ay NARKR 2 T I A

— MBI IC (404D, FridBahishln s (404) 6 Fridts w2
BAFTIRRER ETT R DR, ERIRE BN 5 EBIAT ATl A A5 1 5%
2 TN

— AN BRI R OT (406, BT AR AR BETHE IR G (408) AR HE A
L AT IR AR 8 AR LA Z /D = AR ICAE TR M HLALBR 2R A AL BR FIXE 1B )
FIT IR AT G 2% 5 R S 72 IR AL N ARKR 2 T A ALAR SRV B304 e A0 4 A0 B

6 WIBCFIER 5 Frid R E (4000, H, .
—ANPATREIERL TG (408), TR TFATRIER T (408) FIFH Fid )44 %
ZEHAEIE FITIR ML S A% T T -5 BT ad b e AR B P10 AT .

7. WBCRIEKR 6 ik 3 E (4000, Hrb, PR TATIRIEHIC (40D
Bt DR E N

A P I8 F AR AR IR TR L s N8 AR i) 03 B

BT FIrd Ty F B P id A pL s N T A i 2 S DU AR i B AL P i
B N A 3 ) FITR AE LA B A% T -5 B s s AT I8 T AT

8 WIBCFIER 5-7 TR — TR RIS E (4000, Hrb, b s
FERRYE IR AN BB TRSE 6, LAEAS I Id b s AR L AR LA BTk A AL

14



WO 2021/012122 PCT/CN2019/096906

ii1pg SETRRC TP &

9. Pl AFE (102), T

— AR (104);

—AHIHL (106); PLK

— MR ESEE (108),

Hrb, FriR iRl (104 RlpTidts e 368 (108) HRim (110D
SbrER (112D PEALE 18 /N CLRRELES AT (102) #0%

10, 5 &% (5000, HFE:

AN ELEE (502)5 DK

SR #D AN E S (502) MEH NS (504D, FridfFigds
AT HERES, UIRiESwd R —ANAEE (502) $UTHS, AT
RALERLS (5020 PATWIRRIZER 1 3] 4 PERE—DUFTIR R T72:

1, —AiEEET R PEYLES Al S i, HAF A AT ITIR %, ikt
L B HAT AL PAT WBCRIZER 1 2 4 HAEE TR KI5

12 — BN 7w, Ikt SN 777 S 4 B s il AL T 5

PURT AT ot B 5F HAARTT SN AT $ATIE S, AT v SPL AT AT 18 & A Bk
TR AN B S PATIRIE BN ZEKR 1| & 4 PAER TR AT

15



WO 2021/012122 PCT/CN2019/096906

1/5



WO 2021/012122 PCT/CN2019/096906

2/5



WO 2021/012122 PCT/CN2019/096906

wn
o
N

<

wn
(=
~

3/5



WO 2021/012122 PCT/CN2019/096906

I
([@p]

4/5



WO 2021/012122 PCT/CN2019/096906

O
(@]

(@]
NO

O
I

S
o

5/5



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/096906

A. CLASSIFICATION OF SUBJECT MATTER
B251 9/16(2006.01)i; B25J 9/00(2006.01)i; GO6T 7/80(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)

B25I; GO6T

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)

CNABS; CNTXT; VEN; CNKI; USTXT; WOTXT; EPTXT: R, 5, &, VIMUE, PREN, Hh, 1, (288, 5, W
£, PR eye-in-hand, eye-to-hand, arm, camera, force, probe, calibration

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 102310409 A (YASKAWA ELECTRIC CORPORATION) 11 January 2012 (2012-01-11) 9
description, paragraphs [0015]-[0101], and figures 1-3

Y CN 109671122 A (SICHUAN CHANGHONG ELECTRIC CO., LTD.) 23 April 2019 1-8,10-12
(2019-04-23)
description, paragraphs [0030]-[0052], figures 1, 2

Y CN 102310409 A (YASKAWA ELECTRIC CORPORATION) 11 January 2012 (2012-01-11) 1-8,10-12
description, paragraphs [0015]-[0101], and figures 1-3

A US 2017368687 A1 (QUANTA STORAGE INC.) 28 December 2017 (2017-12-28) 1-12
entire document

A CN 106272424 A (HUAZHONG UNIVERSITY OF SCIENCE AND TECHNOLOGY) 04 1-12
January 2017 (2017-01-04)
entire document

A CN 105844670 A (DONGGUAN SUMEIDA AUTOMATION CO., LTD.) 10 August 2016 1-12
(2016-08-10)
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
«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

20 February 2020 09 April 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.
Information on patent family members

PCT/CN2019/096906
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 102310409 A 11 Janmary 2012 EP 2460628 A2 06 June 2012
EP 2460628 A3 21 September 2016
us 2012004774 Al 05 January 2012
JP 5505138 B2 28 May 2014
us 8498745 B2 30 July 2013
JP 2012011531 A 19 January 2012
CN 109671122 A 23 April 2019 None
uUs 2017368687 Al 28 December 2017 us 10059005 B2 28 August 2018
CN 106272424 A 04 January 2017 CN 106272424 B 27 October 2017
CN 105844670 A 10 August 2016 CN 105844670 B 18 December 2018

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



EFrRRRE Il P iR 5
PCT/CN2019/096906

A ESIRbaES
B25] 9/16(2006.01)i; B25] 9/00(2006.01)i: GOBT 7/80(2017.01)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
B25]; GO6T

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

7E B s 22 i 2 8 FF FE TR B (BB EE R A2 B, FUE AR IR D )
CNABS; CNTXT; VEN; CNKI ; USTXT; WOTXT; EPTXT: FHR, #ixE, FE, VIME, sRetik, b, o, £, W, W

&, FrEEr, eye-in-hand, eye-to-hand, arm, camera, force, probe, calibration

C. MK
% AU SIS, WER, JEYAELRTE HH 2 AR 5k
X CN 102310409 A (BEsUaabzz)IEEHL) 20124 1H 11H (2012 - 01 - 11) 9
WHB[0015]-[0101] B, BHEE1-3
Y CN 109671122 A (PYNKITHE BB EEAE) 20195 48 23H (2019 - 04 - 23) 1-8, 10-12
BHIB0030]1-[0052] B, PHEL. 2
Y CN 102310409 A (BRz\etb22)IEHL) 20124E 17 11H (2012 - 01 - 11) 1-8, 10-12
WHB[0015]-[0101] B, BHEE1-3
A US 2017368687 Al (QUANTA STORAGE INC) 20174F 12H 28H (2017 - 12 - 28) 1-12
e
A CN 106272424 A (FedrRlF k=) 201748 15 4H (2017 - 01 - 04) 1-12
e
A CN 105844670 A (hR=THMEXEEMLEREAT) 20164 8H 10H (2016 - 08 - 10) 1-12
e
[Nacssepprecms: b . TR R
x B SCrRRIR AL wrr ZEEE B EEAL B2 S A, 5 EE SR, (H T AR
“A7 UL IR T I SR — B A F St R 16 B8 B RO 7E e SCE
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
P BH “Y’#UW%%I@ WS S A — B 2 B A A0
E%E?ﬁ%%mﬁ%l LR RRER B 5| RSO Cln B i Rt BAS TR BREERUL I
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
2020%E 28 20H 20204 48 9H
TSA/ CNF 42 F% FITHE 25 b b TR R
o [ 2R 50 R AR (TSA/CN) ﬁﬁrﬁﬁ%
oy [l T X B 1A PG L4565 100088 bl
£E5S (86-10)62019451 Hi551S  (86-512)-88995583

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



Bl H S

XTREERNESR PCT/CN2019,/096906

Wit 4 8 0 B RS el Gl el
CN 102310409 A 20124F 1H 11H EP 2460628 A2 20124F 6 H 6H
EP 2460628 A3 20164 98 21H
us 2012004774 Al 20124F 1H 5H
JP 5505138 B2 20144F 58 28H
us 8498745 B2 20134 7H 30H
JP 2012011531 A 20124F 18 19H

CN 109671122 A 20194F 48 23H T

us 2017368687 Al 20174F 128 28H us 10059005 B2 20184 8H 28H
CN 106272424 A 20174F 1H 4H CN 106272424 B 20174F 108 27H
CN 105844670 A 20164 8H 10H CN 105844670 B 20184 128 18H

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

