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Simulation and Modeling of High-Precision Position Servo System of Snake-Arm Robot
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[ABSTRACT] Snake-arm robot consists of a number of
the same links of control and feed structure. So the model of sin-
gle motor control system is established and the complex control
system is designed based on invariance principle. The influence
on system by gap and friction is studied based on MATLAB/
Simulink and the improved methods are proposed. Simulation
results show that the system has high-precision position servo
performance and good capacity of resisting disturbance, which
provids the technical foundation for the actual control of robot.
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Fig.1 Transmission system model
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Fig.2 Dynamic model of DC motor
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Fig.3 Complex control based on invariance principle
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Fig.4 Simulation model of single motor complex control

2014 435 21 9] - B dlE AR 131



%i&%ﬁa%% ADVANCED ASSEMBLY EQUIPMENT

100 x 107
10
(R
Ta 50 5
< £
=z 5
- . =
b 2
w0 0
-50 ' ' ' ' ' -5
00 05 10 15 20 25 30

Hif[a] /s
E5 EERABEHME

Fig.5 Outputs of velocity and distance
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Fig.6 Response curve with unit disturbance
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Fig.7 Tracking result of sine wave signal
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Fig.8 Output curves of velocity and distance

A5 I B 45 b 25 16, H EE R R Ik 4R v 2 i LS 20 %
JE, LA (R BT B e 5 25 AR Lk DR 300 R GEPERE A2
5O, 189 LR N TENR(EA 2rad MAA Srad/s IEAFAE ]
B(ZL @) 5 Inm Bl £ ) i R G e A0 R fii
. WL, AT ) B A% 4 BT TR A
SN T ARG ILRGEE . 110 25 T R E AR AT B
SRR BT 1 805 S e 2o Mot il 2, Hep
(] BEURE AT 58 S BE SRR R AR B 0.1 Wl UL, oy T
BEREPERAFAE , IERZ A R 7 i 24 - TG, R 1
REERGRE W H., 3R AE AR I i Bk 3 {7 iz
1y X Ta] R BE AL T Bk

4 EERGHERENERE

ST IR S B L R A AR A A
HIRCR , i R GEHA R0 32 S AR ASTERE , (EX] 1] Bt
FEEBARL LN R 45 RGUTR IR ZE A RESE 2 IR, IF
SN T RGERIRE M. Wi, TR EARIRLLT it f
5 ARG R FRIRERE -

(1) 223 RAFE A A 71 5 B A AR o], i R
GEIAIBT B AR A B A O L S 4

(2) SR SE o Y A S 0 T e S o o SR HIR A 5
BRI BRFAL B R GE, A AL Sl RI B, i/ EE 45 g e
i S S BT AR GEPEREAY I

(3) P R PEF AN TG RE , R 4R 2241
SFAL BT R , £ BRAG A 12 3h B X B DT e L 1E
AT, 1 R AT IRIR A

5 #ip
(1) KB ELE R FI, BTy BT PRl 7 B {7
Ik RS BA BAFnshaS M Fa s rEne, 3 nT SE Pl Eas o
R FE I R G E iR, 2 6 LR e TR R AL 2
(F#% 137 W)



ADVANCED ASSEMBLY EQUIPMENT %iﬁﬁﬁa%%

T I AR R LSk SR HLEF R R 8l , et
PR AN RS R AT LI A sl i A
Ll A, MR B IR R I, L EOR R
AT 7, 2 1 SRR AR B AN/ N AR
s A, PEPE LG, PR, FiE & THE AR
RGHLARPCAE 2k

7 FEMXEEMREMER

RS CHLI A B AT TR A2 Al B R
Jr o)z — FRELERERA A sl L SRR L
F B HERAR ST A T TN RGBS, £ 2
BRI T 504

2545 FUATEE YRR R R BAR B, R R R LR M
PR EHLIT

(1) KRB R SR F RS 23 7 A5 I 1) HE T 1) 4
O™ il SR, B AP S AL R A A
it

(2) "RHLECT AL = ZEE T 2 MR A BB AR S,
I BEZERC T 2B b, Aot i e AT e i
HAR L

(3) 7 QBRI 42 1] , 57 4 Jay s Jm it 0, 52 3
RS (I Pl A T e R B D

(4) i@ Al / A R LRI R SE, 25
RHLES AR AR T 250K FE R 5 R T ]
T, PR HE A BT DRk

(5) Ao AP LG S AR mUMER A0 BB, 1820 ST 5
PERBCHOR MR ZR i N RARTIC R AR 1 B A 3k
Tl AL HEA A LA T T8 K R

8 #RiF

AR X RS BL A BT A 1 Sh AL RT LA
AR DR 22 , e KL R OR HE AN,
S LR EHRI R RS An , AR AT R
FME N E R BN, B IEAFRRAY A S 20K H
UORZSLBURE XA BL 0 R Gl Arifif B2
LLSTR U I F Y NI e ] VA ST
FRBCHATE — MEFHRABITE L

5 % X
[1 TP, BOKRI, TR, 45 BB e T
Bt s HlER AR 2011(22):101-104.
[2] E5., ZHRTE, XIS, 5 CHUBENC A A i R
PETREHAR BN . Aiezs iR | 2010(10):58-61.
[3]  EBPLAS . KR ROHL 2 R DR L s R
2010(18):52-54.

(Dighi %)

(EBF 132 7)

x10™
2.0

1.5

1.0

£ 0.5
5 00
-0.5
-1.0

-1.5

2.0 — — :
00 05 10 15 20 25 30

1] /s
E9 EREFFIEEZESMABHE

Fig.9 Sine wave response curve with gap

x 107
15 11.5
11.0
g 105
g £
=z a9
= 0.0 E
#
b=l -0.5
-1.0
-15 L . . -1.5
0.0 0.5 1.0 1.5 2.0
H ] /s

E10 N\ 8RR 5 EEIER 5 B i BT 5 o 7% Bl 2

Fig.10 Velocity and distance curves with gap and friction
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