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Thesis Title The Generation of Walking Pattern for a Humanoid Robot legs from

Human Walking Pattern
Author Mr.Yossawee Keaomanee
Major Program Computer Engineering
Academic Year 2008
Abstract

This thesis present about studying and generation walking pattern of humanoid robot by
copied from human walking pattern. The procedure works to begin from capture human walk
pattern which observed at three positions of the important joints including of ankle, knee and hip,
of both left and right legs, after we get human walking pattern, after we get human walking
pattern , we transform this pattern to suitability for robot. We considered 2 important condition
is difference of structure ratio and CM(Center of Mass )position. After that, we generate pattern
to control humanoid robot and test this pattern by simulation software. And last step we test
walking pattern with real robot.

In experiment ,we capture walking pattern from human (7 sample).Walking step start
with right leg in 4 step. Average framerate is 9.738 frame per second and find walking pattern
by calculate sequence of angle change. After we get walking pattern from human, we transform
this pattern to robot pattern with 2 condition above. After that we used linear interpolation
method for increase circumspect of pattern every 10 millisecond and resampling this pattern by
frequency is 4 Hz. We used simulate this pattern by ThreeDimSim software for check walking
posture and position of CM. Result from experiment, humanoid walking posture look like human
posture and can control CM position in support foot. In last step, we test this pattern with
humanoid robot (5 DOF/leg: ankle 2 DOF, knee 1 DOF, hip 2 DOF) and don’t setting other
sensor on humanoid robot. Result of experiment , humanoid robot can walk and posture of
walking look like human

Key word : walking pattern, Humanoid
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VGA Video Graphic Array

RGB Red Green Blue
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1.2.4 Trajectory Planning for a leg swing during human walking [4]
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1.2.6 VIDEO BASED HUMAN MOTION CAPTURE[6]
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23.1.4 MSHAAIFIMNUIAZEBUIBUDYA (Representation and Description)

o [ Y] ] 4 <3 [
dusumsuaasnInaIINmMsulaendoyanmudl e ldiutdnyme
lutazesUIedeyan MUBIUTIUA1Y YN Hii w1 Msdendunud s uLaatoya

I (] = k2 ) [ 9 a I A o ]
Wudrpervesmundymidmsumsudasveyanuilugduuunmuzaudimiums
a o a 4 a % [ 4 I A
Uszuranavesneuiiuaosae 11 A3nstizediueanvuziauvestoyanaulanoiluds

o o &

J [ 1 o oA [ 1
any FUTINI ﬂTiLaﬂﬂﬁﬂngmu (Feature Extraction) WﬂaW‘ﬁ‘ﬁulg]}ﬁnﬂﬂTﬂlﬂﬂaﬂHmSLﬂu

A 1

9y A 9y A S A J @ . A
wmmmu@mmNﬁUfNGUayja%ﬁu%@aﬂmﬂmﬂyjaﬂuq NAY NQNVIIING (Class of Object) M

#oam 3o

2.3.1.5 m3zawazmsudannumeng (Recognition and Interpretation)
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2.3.2.1 msudagmwadunwszAudm (Gray-Scale Image Transform)
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2.3.3 MARANSULMENYBANW (Image Segmentation Technique)
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2.3.3.1 Region Oriented Image Segmentation
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2.3.3.2 Pixel Oriented Image Segmentation
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2.3.3.3 Edge Oriented Image Segmentation
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2.3.4.1 MANAYIOAIIAIUVDIPANN (Pixel Ratio Technique)
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for (counter = 0;counter < 148;counter = counter + 1) &!{;ﬂ!’ . [P
€ — = —— || [Reatime |
if (counter == 1) ﬁ : V| | Restme -~

{ bodybox.move ({0,0,0}) )
) 3
right_angle = datal[counter];
right_hip = dataZ [counter]

left_angle = data3[counter];

left_hip = data4[counter]:;

front_left _angle = data5[counter]:

front_right_angle = front_ left_angle;

front_hip_right = front_left_angle;

front_hip_left = front_left angle;
// print("counter =",counter);
/f princ(" " ,front_right_angle - old_front right_ angl
/f princ(" Rhip diff = ",right hip - right hip old): |
£ ‘print{® Rangle diff = ",right_angle - right_angle_ofq
I£A princ (" ",front_left_angle - old_front left ahd
/f princ(" Lhip diff = ",left hip - left hip old}:
£ ‘print{® Langle diff = ", left angle - left angle oldg ]

//print (newline)

// caleculate position of each joint
// used Left hand side axis

X I - simulator -
R & scene |
= @ foot_z =005
=5 @ old_pos_lower_|_y = 0.0648
a @ pos_left_angle_x =0.175

@ left_ande =12

@ pos_left_hip_z = 0.057

3= output |E] Immedizte B Inspect |
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0.000 0.000 0.000 0.000 0.000
-0.868 0.000 0.000 0.191 1.972
-0.868 0.162 0.000 0.000 1.972
0.191 1.972 0.000 -0.191 0.162
1.045 1.972 0.000 -0.662 0.000
1.737 3.077 -0.672 -0.191 2.105
-1.075 0.471 0.000 0.000 2.105
-7.024 -4.829 0.084 0.868 3.077
-14.195 -9.824 0.768 1.737 3.209
-34.477 -4.299 3.444 -1.722 2.105
-22.838 42.899 12.300 -8.969 -5.786
16.043 47.331 2.700 -14.993 -10.09
4210 34.900 -2.940 -37.777 6.847
0.868 10.119 -10.296 -15.215 47.548
-6.449 -5.565 -11.64 13.264 45973
-22.838 -11.034 -5.460 2.429 25.625
-37.413 23.359 1.992 0.677 6.287
-4.991 46.698 7.860 -8.409 -6.493
5.860 41.584 9.336 -31.585 -5.786
3.489 9.043 -6.792 -36.019 29.768
-1.722 -1.943 -11.844 5.992 48.601
-24.402 -10.09 -8.016 4210 36.397
-45.049 18.146 -3.000 3.150 6.287
1.045 8.203 -0.672 -34.281 6.920
-1.722 5.344 0.588 -19.644 27.029
-3.415 4284 0.084 1.914 13.958
-3.415 4284 0.492 1.236 8.070
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Abstract

This paper present the development walking
pattern of humanoid robot from human walking pattern.
We used 3 webcam for capture human walking image .
And calculate data of joint angle from human walking for
input data and transform data to match for robot
structure. And make data pattern to control robot walk
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