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Abstract

Objective: The work aims to propose a set of optimized spatial coordinate algorithms based on
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perspective transformation to solve the problem of limited camera shooting angle and angle er-
rors in the process of industrial robot grasping. Method: Firstly, a set of visual positioning and
grasping system which is similar to industrial conveyor belt is built to introduce each component
in the system and its corresponding function. Secondly, an oblique coordinate system is con-
structed, and details of the transformation of point coordinates in the oblique coordinate system
and view coordinate system based on perspective transformation technology are introduced. Fi-
nally, a robot dynamic grasping system with perspective transformation technology is built to test
and verify the coordinate calculation method. Results: The experimental results show that the
calculation of the coordinate based on the perspective transformation technology meets the de-
sign expectations, and the entire dynamic positioning and grasping process is well realized. Con-
clusion: It can be concluded that the robot dynamic grasping technology based on perspective
transformation meets the requirements of engineering applications.
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Figure 1. Robot grasping system based on perspective transformation
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Figure 2. Rendering of the top view perspective and oblique perspective
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Figure 3. Rendering of the oblique coordinate system and top view coordinate system
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Figure 4. Diagram of partial point coordinate in perspective transformation
coordinate system
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Figure 5. The physical model of the robot dynamic grasping
system
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Figure 6. Schematic diagram of the preset calibration points in
two coordinate systems

6. BT P A LIR R TR AR E = TR

DOI: 10.12677/sea.2021.103046 424 LW S VA e


https://doi.org/10.12677/sea.2021.103046

ik, KEk

S (R R WY & e e AP DAl e T A W ] 1V:0) R v e B s T Zob O e e i
PO, RN ER0, Bafe = BAHL. EAZHLAS MCU, 1 MCU ] OPencv &, i
Mt FR, R SE I AR il AN X A S SRR S R+ Tlshsid, #ERE
MATHFEREM , BT A BIALAAER R T T L AAR o X B2 40 Sh SRAR I N UM, 1%t
AR ARG, , SEILERZATHL.

3.2. SEWERYIE
BATRGE FINTEEZ AN, PIAER R b S RALAAER TS IR MLARAR 5 SERRARPR 0 1 I o

Table 1. Comparison of the measured coordinates and actual coordinates in the oblique coordinate system
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Table 2. Comparison of the measured coordinates and actual coordinates in the top view coordinate system

2. FAANLE L RGN AR S SERRAARRT EE 3R

RERRAS I A b 1 (121.97,-35.10)
@ (mm) SERRALFR 1 (120.88, —34.05)
R (1.09, —1.05)
AFFRRAS I A8 A 2 (439.42, —42.35)
@ (mm) SEBRAL R 2 (438.21,-41.29)
RIE (1.21,-1.06)
PRARA I A A 3 (353.21,-16.11)
® (mm) SERRALFR 3 (354.34,-15.12)
W (-1.13,-0.99)
DOI: 10.12677/sea.2021.103046 425 AR TR 5 8


https://doi.org/10.12677/sea.2021.103046

ik, KEk

922 HPRE. YABBRIGFEIIRZ 5 BN 1.45 mm A1 1.21 mm, 5% 1 EdEEETRE e &, Al AR SR
HH PR3 T3 A AR 4 R 3 25 Ao B2 T DA AR N A BR RO 22 70 30 BAEAIR 52.53% 11 51.24%, B KIS i 1 40 i
SE L ARG R o

FESEIEA b, WU AT X A SR RS L R GEAE SRR E AL R e AT T — 2 H&
B S A AL SR, SRIRES RN 3 P, T IUBURTh R 5 0t RS HO o, Avakie i
HISEPR BT AR (2 em * 2 ecm * 2 em), HIEE 3 BRI, AHECTORRAAINLE . R S8, ATt RS
SPBAR G € LA DL T ITUPUSTI R B & 7.18%.

Table 3. Comparison of the crawling success rate in the two systems
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