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Simulation Based for Intelligent Control System of Multi - Humanoid
Robots for Stable Load Canying
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Abstract: This paper proposes an intelligent PID/Fuzzy control system for two humanoid robots to transport objects stably.
When a robot transports an object while walking, a whole body system of a robot may not be stable due to vibration or
external factors from a different departure speed error and a body movement of walking robots. Therefore, it is necessary to
measure the horizontal and vertical locations and speeds of object, then calibrate the difference of departure speed between
robots with PID/Fuzzy control. The results of simulation with two robots indicated that a proposed controller makes robots to

transport an object stably.
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Fig. 1. 3D Modeling of humanoid robot.



Journal of Institute of Control, Robotics and Systems Vol. 16, No. 2, February 2010 121

R Z4zke] BFES M Frwolz mdo] x|
Hiol= 2RI AT 2L M = YES IR
NE F AHXIEF o83ty ddsyrh =3 28
bt AW Apolels W HE 21S HUlEle] Foie
ol= 22X Byo] 7}FILE Y.

1.2 222 A7|7&HE sy

259 H7)78H2 A& 1908 239 Yo o)
3 FHFEAE A A2 U ZAT FHoll Denavit -
Hartenberg 7f-oFofl 2J8 HAAAE HAsATh A< 5}
Al & #AFAE 29 291 eI Denavit -
Hartenberg Telv|El= & 19 Jehlih A9 sl =
< Denavit - Hartenberg 77oFo]] o3t = AxE =0
2 H8E 4 glormg dxu 28 Asien A9 8t
A 25 &gle ¥=AE2 718222 Denavit - Hartenberg ¢
o 9% #Ha s HAAT. ® 13 geel 2 (1),
Q)F o]&3le] Zbzt A9t 84A)9) Homogeneous Transform
Matrix TE T& 5 Stk ol i+ ARAY +=A4E 9n

roo B

Zq
X2

Z 2

V3 P4 Y
V2
Zg ¢X3 ‘1 z

z

o)
{1/)(3
|
|
|
i
-4 Canecd
¥, x5 * ¥ x4
¥ z Y. z
5 x 5
VX 4
| z
X

Y3

6

2276
Yob X7

Yz

‘Zi

z,
Y2 &, Yz
. X2 ’ X
w3
Zg
Z3
X4
82
|
V.
Z7

&

] Vs

Xs Xg

(b) Lower body

a2 4 e FaA.
Fig. 2. The coordinates system of each joints.
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Table 1. Denavit - Hartenberg parameters for upper and lower

body of the robot.
(a) Upper body
Link oy a d, 0,
1 —7/2 0 2.55 o,
2 /2 0 6.33 8,
3 /2 6.849 2.1 0,
4 —7/2 0 0 6,
5 —/2 0 8.182 0
6 0 -1.998 0 0
7 7/2 -5.441 0 0,
8 /2 0 6.912
(b) Lwer body
Link Q; a; d; 0;
1 0 3.69 3.71 0,
2 /2 0 3.15 9,
3 /2 0 0 8,
4 —7/2 9.98 0 8,
5 0 -10.04 0 b5
6 7/2 0 0 8,
7 /2 -3.35 0 6,
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Fig. 3. Simulation environment configuration.
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Fig. 4. Simulation system diagram.
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Table 2. Profit values using Ziegler-Nichols formula.

Component K, K K
Horizontal displacement error 102 | 5.14286 | 525
Horizontal velocity error 174 | 1.71429 | 425

49.71429 | 152.25
18.85714 | 57.75

Perpendicular displacement error | 174

Perpendicular velocity error 66
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Table 3. Fuzzy rule to correct speed.
Slave .
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