wo 2024/087331 A1 |0 0000 KO0 OO 0

(12) FIRL RSV IR A AT IR FR

~~
~,

9) TH A=A H
br A

3) [E R H =

(10) EFr S
WO 2024/087331 Al

2024 4E 5 A2 H (02.052024) WIPOIPCT
(51) [543 - 5 I T i L DX A 95 38K 1068
B25J 15/08 (2006.01) GO6V 10/80 (2022.01) £ Guangdong 518055 (CN), 275 (WU, Xinyu);
B25J 9/16 (2006.01) GO6V 10/764 (2022.01) o [ 7 75 44 0 DT 76 L X 7 T e 25 3 3
B25J 13/08 (2006.01) GO6V 10/82 (2022.01) 10682, Guangdong 518055 (CN), K Ai(Cu,
GOON 3704 202301 Yunduany: 1]~ 25 21 1 1L X P K 22
@) EpRHES: PCT/CN2022/137001 5 RIH1068 5, Guangdong 518055 (CN). i
22) EbpHE (XIE, Xiang); HE ZRERIITEE LUK PE TR
(22) EprHFH: 2022 412 A 6 H (06.12.2022) 2% 431068 5. Guangdong 518055 (CN),  H{T:
(25) HigiER: sz (TIAN, Qiong); H1E R4 I T3 (LI X U A
P o =]
26) N HiE= iy Y51 KiE 1068 5, Guangdong 518055 (CN).,

(30) oA
2022113035709 2022£ﬁ10}%24[ﬂ (24.10.2022) CN

(7)) HiF A R I 5 #F B R i 0 BE (SHENZHEN
INSTITUTES OF ADVANCED TECHNOLOGY) [CN/
CNY; FR T 2R A AR I 7 /i 1 X7 K & 3k
B KiE1068, Guangdong 518055 (CN),

(72) JKHA N : ZHIEBR (YL, Zhengkuny; HPE R R TT
B LU X P R K 2 38k 2 6 K 1 10685, Guangdong
518055 (CN). #l £ & (LIU, Chengliang); & [E ]~

) RFEA: b 52 h K @ Kk A iR T AR
A B 4\ & (BEWING ZHONG XUN TONG DA
INTELLECTUAL PROPERTY AGENCY CO., LTD.);
MEIETESRX AT KRE1ES P2
SH7E7C1, Beijing 100044 (CN).

81) B EEER B AR, ok —Fr R EERER
RF: AE, AG, AL, AM, AQ, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CV, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IQ,

(54) Title: ROBOTIC GRASPING PREDICTION METHOD BASED ON TRIPLET CONTRASTIVE NETWORK
(54) KM — L T =TT EL PZ TR AR 77 12

LARRIES SR e S S €7y |3y | R B | S u s110

o2 I 20 B B 5 PR 15 B 2 ] e R G R

HEHG A, T IR [l R4 R CRRE A

/-3120
= GRS GRRG A A ISR

VINIEAYI R [Opmastd 2 PN N & < T YNt | VeI
FIF iZ = 4R AT M2 2588, HoR ot e b i 4l g ) B
e

5130

HE 2 YR AT SRR B O O BIAR Y, 1R S R
RN E I L A% A T s R

&1

Construct a training set, in which each piece of sample data
reflects the corresponding relationship between the success and
failure of grasping and tactile data at a plurality of moments
during the process of a robotic arm grasping an object
Construct encoders and, on the basis of a small number of
samples in the training set, generate a large number of sample
triplets to train the encoders

Use the trained encoders to encode input sample data into
high-dimensional features, and use the high-dimensional
features to train a classifier, parameters of the encoders being
frozen during the process of training

Combine the trained encoders and classifier into a prediction
model to predict a grasping result of a robot in respect of the
tactile data collected in real time
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(57) Abstract: Disclosed inthe present invention is a robotic grasping
prediction method based on a triplet contrastive network. The method
comprises: constructing a training set, in which each sample reflects
the corresponding relationship between classification labels and tac-
tile data at a plurality of moments during the process of a robotic arm
grasping an object; training encoders on the basis of a set loss func-
tion and, during the process of training, extracting at random from the
training set two samples having the same label and taking same as
an anchor sample and a positive sample, and extracting at random a
sample having an opposite label and taking same as a negative sam-
ple; inputting into the corresponding encoders the sample data to be
encoded so as to obtain the high-dimensional feature of the anchor
sample, the high-dimensional feature of the positive sample and the
high-dimensional feature of the negative sample; freezing optimized
parameters of the encoders, using the trained encoders to encode the
input sample data into high-dimensional features, and then inputting
the high-dimensional features into a classifier for training; and using
the trained encoders and classifier to predict a grasping result with
regard to the real-time tactile data. The present invention improves
the accuracy of robotic grasping prediction.
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