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Improvement of Walking-Profile by Using GA for Humanoid
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There were various studies of Humanoid’s bipedal walking. However, most of the researches
uses a simplified model. In this research, we study humanoid in hopes of realizing robot walking
like a human and consider a gait model of humanoid robot including slipping, bumping, surface-
contacting and point-contacting of foot is discussed. First, to stabilize attitude and prevent
humanoid from falling down, we proposed Visual-lifting Approach. This method use it’s eyes.
Humanoid judged surrounding condition and keep it’s head position high. Next, we need input
torque to step forward by feed-forward control but it determined by try and error. This might be
waste of energy. So, to solve this problem, I use genetic algorithm(GA). In the report, I explored
the best input by GA method and investigated the result.
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Table 1 Physical parameters

Link li[m] | m;[keg] | d;[Nms/rad]
Head (l17) 0.24 4.5 0.5
Upper body (l10z) 0.41 21.5 10.0
Middle body (lg) 0.1 2.0 10.0
Lower body (Ig) 0.1 2.0 10.0
Upper arm (l11,014) | 0.31 2.3 0.5
Lower arm (l12,115) 0.24 1.4 1.0
Hand (I13, l16) 018 | 04 2.0
Waist (4, l5) 027 | 20 3.0
Upper leg (I3,16) 0.38 7.3 10.0
Lower leg (I2,17) 0.40 34 8.0
Foot (l12) 007 | 1.3 50.0
Total weight [kg] — 64.2 —
Total hight [m] 1.7 — —

3 Visual-lifting Approach

67137) .;‘?E’C%E)k 52"1/5 T /Eiﬁj‘v@k j;ﬂgﬁﬁﬂ( Eh T

BRL, —HERENRENE LD ERERRBIEIFT D L I3E
LW, RETEHIOL D ZRBEEEZRT 572D, ba—< /A F

DEALRFE 721 3BT O Z2E VR B4 B & LT “Visual-lifting
Approach” & MESEEIE ZHE23 5. RIS O EITTHHONE /
BE—FIMEOZ L ThHD. 7, TOBMKK%E Fig.2 (IR
ta—~ /A FOIEEIC lﬁé‘ﬂ’bf_r TR X IESNT, EE
HIEM IR O E /B3 % JE T 5 72912 Model-based matching
RS2, EEBEWERICS L'C””‘Eéﬂf_ﬂz 2R & DB
FRIFFRRZEHEATEINE L TER SN D, TORE, SO BEALE
BRI R & OREERTRREHATINIUAT ORI L > TR
£5.

T, (a(t), (1) = "Ta(w(t) - "*Tr " (a(t))

2 (9) 12BN T, TR 1T (10) TIRE SN TV S “On-line
visual pose estimation” 12 2o CTHIE S 7z pq(t) &AWV THE
FARETH DD, AR TIZ TR #8027 A —RIZL D
RIZE S THLOTIHRL, BEAOEHRLE LTHR->TND. ZL

(2)

.....
-----

f isforcethat lift up head to
prevent from falling down

Fig.2 Concept of Visual Lifting Approach Stabilizing
Walking.
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Fig.3 Translation of Bipedal Walking
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1. Visual Lifting Approach (3Z##i)
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Table 2 walk 100 steps

GA walking 5000 gen
Moving Distance 28.04[m]
Einput 31318.2[J]
Einput /moving distance 1116.91[J/m]
Step Size 0.2804[m)]

Maximum Value

Dispersion Value

Maximum Value and Average Value
anjep voisiadsiq

Average Value

Generation

Fig.5 Relationship Between Moving Distance and En-
ergy
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