%32 BH 5 M
201645 A

00D & MACHINERY

Vol.32,No.5
May 2 0 1 6

DOI:10.13652/j.issn.1003 —5788.2016.05.019

—ME FHREIE3E
HlEEANB

53 1 B9 40 MR
SMAES

Research on self-navigation system of material grabbing robot based

on the inverse kinematics analysis
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Abstract; In order to achieve robot self —navigation, based on the in-
verse kinematics solution of D—H method, the navigation analysis of
food material grabbing robot is carried out and the robot navigation
positioning solutions were obtained. Through the combination of
hardware and software of the robot, the automatic navigation control
principle of the robot is described in the form of STL statement, re-
alizing the robot positioning calculation. The efficiency and stability
of robot navigation system are verified by practical production, which
proves that it was well suited to food material grabbing production
line.
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Figure 1 The basic structure sketch of the robot
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Table 1 Robot D-H parameters
B 0 /() a/mm d/mm  cosa sina
BT 0, 90 0 L, 0 1
JA 6> 0 L, 0 1 0
Jit ¥ 0 0 Ly 0 1 0
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— sinf;  cosf; 0O 0
A;l - s
0 0 1 0
Lo o o0 1
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Figure 2 Electrical schematic
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Figure 3 Principle of data acquisition and control

84

e, PTO Fk b8, A BE £ 25 i e #1158 1A Bz h 1 B DA, 76
P is 75 2 Eanat 20 B i 2 .
¢ ::fi—><4 000, (20)

360
s ol

oY PTO Fikohgs .

M 6O R (200, AT 45 0, ff FE-F LTS R B, I IA 4,

LD FHEL

MOVR VD4,VD12

/R VDO,VD12

CALL ARCTAN,VD12,VDI12

/R 360.0,VD12

MOVR VD12,VD16

AENO

*R 4000.0,VD16

AENO

ROUND VD16,VD16
B4 0, &H R

Figure 4 Principle of &, control

2.4.3 0, e R B, AR R 2 R A AR B RE 5 A 1
0,0, JJHHBR AT TR S5

A ADTIH 0, WG AR CD BT .

9,
¢ = == X 4000, 2D

360
WX ADMRK Q2D /TG 0, B 2H A, WE S,
2.4.4 0, AEEGIERE 0, MW IRESH %A

(1OH%.
T 0, MR AR5 22 T4

0,
¢ = =X 4000, (22)

360
MRAE O (22) , 715 05 A FEF MR, WL IE 6,



E2EESH %

W 285 . — ol 3 T 390 i 38 B 2 3 B B P RHIUIBOL & N A0 R 48

MOVR VD104, VD110 +R  VDB4, VDBB (COS VD12, VD56
-R  VD106. VD110 AENO SIN VD12, VD&OD
LRD MOVR VD68, VD92 COS VD4B. VD64
MOVR VD100. VD114 AENO SIN VD48. VD&B
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CALLARCTAN. YP114- aEno AENO
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MOVR VD118, VD122 =R VD88, VD104 =R VD72, VD76
=R 4000.0, VD12: AENO LRD
LPP MOVR VD72. VD106 MOVR VD56, VDBO
ROUNDVD122, VD122 AENO AENO
=R VD4, VDB4 =R VD392, VD106 =R VD0, VD80
AENO AENO AENO
MOVR VD80, VD88 LD LH®E1 MOVR VD60, VD84
AENO LPS AENO
B5 0,#&%RHE
Figure 5 Principle of 0, control
D Ltéa®E1 AENO AENO
LES =R VD4, VD200 +R VD216, VD44 MOVR yD176. VD28
Eg;sm VDO, VD180 gy AENO =R YD176. VD28
-R VD32, VD44 LRD
MOVR VD180, VD184 Mgt vD e D AENO MOVR 310.0, VD32
AENO LRD y -R VD36, VD44 =R 310.0. VD32
*R VD1BO. VD184 yjoyp ypi92. vD204 LRD LRD
AENO AENO MOVR VD44, VD48 MOVR 200.0, VD36
MOVR VDO. VD188 o wypig, VD204 ‘ApNO *R  200.0, VD36
AENO a0 - LRD
=R VDO, VD188 28 Whshs ¥D44 MOVR 310.0, VD40
o o MOVR VD204. VD208 AENO il - Vb4
AENO CALL ARCCOS. VD48.VD48 200.0. VD40
MOVR VD184, VD20 LRD
*R  wDiss. vpzo *R__ VDO. VD208 LRD )
LRD - AENO /R 360.0, VD48 +R  vD40. VD40
SIN vpo, vpigsz  MOVR VD208, VD212 LPP LRD
50 - AENO MOVR VD48, VD52 zg;g VD20. VD44
=R VD4. VD212  AENO
gggg VD182, VD196 ,pug =R 4000.0, VD52 +R VD24, VD44
R vp192, vDige MOVR ¥D212, VD216 AENO AENO
- =R 2.0, VD216  ROUNDVD52. VD52 +R  VD2B. VD44

AENO
MOVR VD4. VD200

LRD -R_ 660.0. VD176 REHO

MOVR VDB. VD176 AFENO

B6 0, &4 R2E

Figure 6 Principle of 0, control
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Table 3 Experimental robot parameters
#EHF 0 o /(") a/mm d/mm cosa sina HHH/ ) KR/ ()
fEE 0, 90 0 660 0 1 1.8 0.09
B0 0 310 o 1 0 1.8 0.09
S 0, 0 200 0 1 0 1.8 0.09

F4 KBRANBASMRSH

Table 4 Experimental robot parameters

W Hirdeds Hinsetn Hirdeds MEARE R MR
H% z/mm  y/mm  /mm A/ M/C O
1 100 100 600 45 190.20 —155.13
2 100 200 600 63.43 205.14 —131.7
3 100 300 600 71.57  26.10 —105.19
4 200 100 600 26.57 205.14 —131.71
5 200 200 600 45 26.83 —115.05
6 200 300 600 56.31  23.72  —91.16
7 200 400 600 63.43  14.19  —57.02
8 200 500 600 68.2 JC TR
9 300 200 600 33.69  23.72  —91.20
10 300 300 600 45 17.5 —67.48
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