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Fig. 2 3D structure of the teaching robot
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Fig.3  Control system structure
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Fig. 4 The robot experimental platform
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Fig. 5 Demonstration of robot structure and arm
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Fig. 6 Robot inverse kinematics analysis experiment
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Fig. 7 Composition circuit of servo system
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Fig. 8 Schematic diagram of main circuit and control circuit
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Fig. 9 Visual guidance experiment interface

—

K10 P par S B

Fig. 10 Object recognition and grasping experiment

5 #i8

LR A TR Lol A RS A AT R 25
PEFISE N, AR SCB T S8 L T — AU AL ae N SR
LHF- B AR PURAREE BT 42 R G RE R
ARG R H B, bl MR R S
TG KSR, UESE T AR B LA NSRS
SRV 5 BEAS 5C AR ES HI TR 5256 B B
JRBfra il B ML) | B AL B RLRE 51 M A
SPCAF S50, TP Pl R e n] B bkas , A B T
TR TR S S BB RE T

S 3Tk

References

(1] BB 2 26T EtherCAT (975 A H1 B A P57 5
Bt (1] MR B TR R E M (A AR E R
2020,12(3) :384-389

HE Shun, WEN Xiulan.Six degree-of-freedom self-balan-
cing platform design based on EtherCAT[ J].Journal of
Nanjing University of Information Science & Technology
( Natural Science Edition) ,2020,12(3) :384-389
ML FAREE AR A 55 0 R BBCE LA AT
FHEI[T]. R R 58 B, 2020,37(6) : 128-
131,175

ZHAO Yibing, WANG Zhenhao, NI Yintang, et al.
Research and design of dragging instructional teaching
robot [ J ]. Experimental Technology and Management,
2020,37(6) :128-131,175

WRiE T, 222 3C, BRI . i G B2 PO il 1 Sl iz HLAs A
SRR BIT S [T SR EMR SRR,
2020,39(6) :74-77

CHEN Xiulong, LI Jinwen,SHENG Yongchao.Design and
analysis of experimental platform for high precision four-
axis automatic handling robot [ J ]. Laboratory Research
and Exploration,2020,39(6) :74-77

R B, AR L TR TP ] 52 56 5 7R
FHHCE TR [ 1] B0F HF IR IR,2020(35)
388-389

QIAN Jun,ZI Bin, QIAN Sen.Application of open control
platform of robot manipulator for the experimental educa-



AR 24 P 2E R ARRIEEND) 2021,13(3) :327-331

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2021,13(3) :327-331 331
tion[ J ] .Education Teaching Forum,2020(35) ;388-389 BRI FEEE TR KW (HRFB2E ) |, 2020,
[ 5] BFEE I THIRE LS AU F 2R T AR 153t 12(3) :261-273
J1.HEWIRE A T8 AR, 2020 (6) : 162- TANG Can, TANG Lianggui, LIU Bo.A survey of image
164,168 feature detection and matching methods [ J ]. Journal of
ZHAO Weibo. Design of robot collaborative assembly Nanjing University of Information Science & Technology
workstation based on machine vision [ J ]. Modular ( Natural Science Edition) ,2020,12(3) :261-273
Machine Tool & Automatic Manufacturing Technique, [10] Z&88 /M, Wi, 28 Tl Jo2k M 2% i & REfitiz
2020(6) : 162-164,168 HLERA ST (BT [ )] 928 = B0 SR &K, 2019,
[ 6] MBRX, R, e, 5 AL A iy th w14 Pl & 38(12) :79-82
NI RE 735 [ 1701 ] AT AL B & R 45 LI Chao,DENG Xiaobao,SHI Yuntao,et al.Design of in-
1-13[ 2021-01-26 ]. http: // kns. enki. net/kems/ detail/ telligent handling robot experiment platform based on in-
11.5946.TP.20210105. 1328. 017.html dustrial wireless network[ J ].Research and Exploration in
LIN Junyi, WU Lei, YANG Meiying, et al.Rapid robot vi- Laboratory,2019,38(12) :79-82
sion positioning method for large free-form surface parts [11]  XUREAXUET, BRFA. 8 T R AL 28 A8 2R Gt s i
[J/OL].Computer Intergrated Manufacturing Syestems ; HeE AR [T ERFE AR S5E M, 2020,37(9)
1-13[ 2021-01-26 ]. http: // kns. cnki. net/kems/ detail/ 183-186,194
11. 5946.TP.20210105. 1328. 017.html LIU Songyong, LIU Houguang, CHEN Song.Design of ex-
[ 77 SCEMR XN, 405 7. s A BB T B F ool J U 5 perimental teaching platform for pipeline inspection robot
BRI HLAF A RGB-D SLAM 3% [ J/OL]. HL#% visual system[ ] ].Experimental Technology and Manage-
A :1-10 [ 2021-01-26 ]. https: // doi. org/10. 13973/]. ment,2020,37(9) .183-186,194
enki.robot.2001 [12] WIS, 5K, sRaR W, 26 TR AT AL B A b T AL
Al Qinglin, LIU Gangjiang, XU Qiaoning. An RGB-D MNFMELE T A 1] LRmEHFRHEER,2020,39
SLAM algorithm for robot based on the improved (11).83-87,135
geometric and motion constraints in dynamic environment CAO Mingyu, YUAN Jiayao, ZHANG Zhiming, et al.Ex-
[J/OL]. Robot: 1-10 [ 2021-01-26 1. https: // doi. org/ perimental platform of ground robot navigation system ai-
10. 13973/j.cnki.robot.2001 ded by overlooking camera[ J].Research and Exploration
[ 8] #WARH, MHEME, Smak R, 5 TP A in Laboratory,2020,39(11) ;:83-87,135
PPNLBAERMOEAIL [T W2 (L), [13] RS2 BRI RE R, 55 T 20 B &4k
2021,55(1) :145-152 HLES ARG R FE [ 1] A AR 24 4, 2019,40(7) »
DONG Dazhao, XU Guanhua, GAO Jiliang, et al. Online 81-89
correction algorithm for posture by robot assembly based WEN Xiulan, KANG Chuanshuai, SONG Aiguo, et al.
on machine vision [ J ]. Journal of Zhejiang University Study on robot accuracy based on full pose measurement
( Engineering Science) ,2021,55(1) ;145-152 and optimization[ J].Chinese Journal of Scientific Instru-
(9] A, S5, X0 REARHIEAS I 5 DT C 7 vk T 5 25 ment,2019,40(7) :81-89

Design of a teaching robot comprehensive experimental platform

WANG Dongxia'  ZHAO Yibing WEN Xiulan' CUI Weixiang' QU Shenlin'
1 School of Automation,Nanjing Institute of Technology ,Nanjing 211167
2 Industrial Center/School of Innovation and Entrepreneurship, Nanjing Institute of Technology,Nanjing 211167

Abstract In order to improve the comprehensive practical ability of students majoring in robot engineering, a
teaching robot experimental platform which integrates machinary, electricity, control and image processing is
designed and developed in this paper.As a platform integrates robot mechanical structure design,kinematics analy-
sis ,motion control and image processing, it is able of joint assembly and demonstration experiments, which avails
students to understand robot’ s mechanical structure and working principle ,and more importantly , it is developed as
an open control experimental platform that can complete complex experiments such as robot kinematics analysis,
drive control, trajectory planning,image processing,and object recognition & grasp under vision guidance.Strong in
integration and manipulability ,the designed experimental platform can stimulate students’ learning interest and im-
prove their engineering practical and innovative ability effectively.

Key words teaching robot; mechanical structure design;kinematics analysis ;motion control ; visual guide



