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Representation of 'Walk' for Quadruped Anlmal Based on Primitive Action and
Class Inherit
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In this paper, we propose a method for simplifying the modeling of 'walk’' for various
instances of quadruped and easily extending the model of 'walk’ for the instance of new
subordinate class which is not defined in the original class hierarchy by using the
sophisticatedly modeled 'walk’ of quadruped.

To achieve this method, we apply the analyzed pattern of walk and classification according
to the structural similarity of quadruped studied in the previous researches to the class
hierarchy and propose a method for inheriting the actions of super class.

This paper model the 'walk’ of quadruped by concertizing the characteristics of quadruped
and defining the necessary factors and appropriate domains in terms of parameters of "walk’
and apply the model to the horse and cow, typical instances of quadruped.
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Attributes

| primitive shape : fength = [1,10], angle = [0,180]
| *procedure : raise = [0,90], spread = [0,180], step

duty factor = = [0,180]

tatalperiodof onestride motion (M
(0 < duty factor(a) < 1)

| slength = [1,10], angle =.[0,180]

aise = [0,90], spread = {0,180), step = [0,180]
J snumber of legs = 4 . .
< esequence of trot gait

O]% H’H Z‘]'Z'}'—/] E_‘L—E acrawl >= 075, a trot
05, o, <05 2 HeI9T3] mebd H)E T
3 2o} Wghdr,

*length = [1,5], angle = [170,180]

eraise = [0,45], spread = [0,150], step = [0,170]
enumber of legs

ssequence of trot gait

slength = [1,3], angle = [170,175]

eraise = [0,45], spread = [0,150], step = [0,170}
enumber of legs ’

esequence of trot gait

[ X =0/,c0s0 +al,c05(0,+6,) &

*length = 1, angle = 175

sraise = 40, spread = 145, step = 155
snumber of legs

*sequence of trot gait
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function movement work
while(goal_position) /*Z &l Egetaiziz}*/

if collision occur estmated then /*3Eo] Arha*/
FindEmptyLocation(direction, speed) /*{157to2 HlgH/
end if .

if Obstacle distace (= Critical_distance then /*3o]Zo} Zxjshcie¥/
DecreaseAngularVelocity() /*$E 8 ZHAAIRY/
FindNewPath(goal_position, current position)/*q2& A2E 5%/
end if

[*AF&Ee primitive shapeE o183t ohy XS A&
project the position in the future using the primitive shape(length, angle)

end while /*2EAH =2sHH HE*/
end function

el oAz BE o] glaE s Gad dmE
olt},

AdnzE 2. HEH 22 0|8 %._f Lol oI

function movement, walk_trot_of_a_horse
initial duty factor then
if a gait is crawi(}
duty _factor = more than 0.75
else if a gait is trot()
duty_factor = 0.5
else if a gait is gallop()
duty_factor = less than 0.5
end if

if collision occur estimate then /*TRF S50 glrtg*/
FindEmptyLocation (direction, speed) /*¥137ho.2 HgH/
end if

if obstacle distance (= Critical distance then /*2e} Aol Zo| EASH Y/
DecreaseAngularVelocity() /*&5=8 F2A1 */
DecreaseDutyFactor () /*dust factor gh& LAY/
FindNewPath(goal_position, current, position) /*M2& AEF 284/
end if

4 R primitive shaped O§alAThe XS A%
primitive action ¥ primitive shape Y 3% gait®) A|YAZ o|§ ¥/
project the ppsition in the future using _
the primitive action(primitive shae(length,angle),
crawl)*duty factor

sequence of

end while /*222e] Egsid U=/
end fuction
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