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A New Real-Time Control Method for
Free Locomotion in a Walking Robot

J. Emilio Vargas Soto
Centro de Instrumentos, UNAM., A Postal 70-186, C.P. 04SI0, México DF

RIMHo WALKING RoBoT

= RIMHo (Fig. 1) is a Quadruped walking robot that can be classified as an insect type.
robot has not been developed for any specific application, althogh we are interested in

environments, and at the present it is used as a test bed for different subjects in-
in walking vehicles [1].

Fig. 1 The RIMHO walking machine
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to the motor shaft (12 in all),
KINEMATICS MoDEL
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Fig. 2 The three dimensional pantograph mechanism

Thegeometryofoneleg(ﬁg 2) permites us.to define the A point placed on the joint
produce displacement in the horizontal plane (XY), and the B point on the joint as
mmnonhtogdngupmmmThemdueodmﬂmformmwnh(mm
each leg) to solve the kinematics inverse problem is expressed in the eq. (1). >

Mbhm@aﬁndhhth{1.2.3.4}:CRbavmtﬁr;nmeMdhmm
mmommqummmnammmmmmmamm
mmmq«mm~mwmammmmxvmzm‘

-8 iye : r81nlc
| l conveony TSN S Aty

L2
n
LS °
% i
.3
;‘] " .
il e ot

s 1) Ilsingcosy =singsinycosl s".’f::&:'(,'::. j

Py CRy

. vx
siny cosycust -cosysin® ||y CRy| - v,] A
P CR;

val,

(]

292



j actuators f f& |

I
Visual
Sensor
o § | controllers & | - | Contact Sensors| |
Sensors

Mmmuwl!

Environmen;
Fig 3T.mxzr System T ———
A FREE LoCoMoTloN ALGoRITHM




e 1 et g suppring h by
B SR e

CHARACTERISTICS | POt I
OF THE TERRAIN |

Hg.imamsbnmmmmoﬂonm

CoNCLUSIoNS

Theted—ﬂmeoorlmlmohodpmpoudhmhupuformeﬁubwmwonwm
wddngmadﬂnembedwhya human operator easily. The strategy to form a free
locomotion proeeuhrod—ﬁmebomofhereuomthemnﬁolsﬂnmwb‘
ciently for practical locomotion. A contribution to the free locomotion theory for

mmmwmqnmummmmmmmémw. 4

rity radius, Displacement margin of the body, Displacement margin of the legs, and
Cross of vertexes.

294



ACKNoWLEDGEMENTS

mmmmnmmm&mamm«mmmmmumm
mammmmmmm.wmmn»mcom
Tnterministerial de Ciencia y Tecnoligla for the support under the proyect: ROB-80-1044
C20-01

REFERENCES

[1]Gonﬂ¢dosmﬂ.mu.k. Reviejo J., Tabera J., 1993, “Attitude and Altitude
Control Using eﬁhwmmw.meesmcm
mmmmmmmpm

[2] Hirose S., 1m.'AMddemcmdacwwmwtm
.Lnobuumvua. pp.i3-133.

[3] Vargas E., Jiménez M. A, Armada M. A, 1&1.'A@wlic8inuuofformmoprm
‘MnofuLocgndLocomoeonRobw. 4th Intemnational Simpusium on offshore, Robotics
and Atificial Intelligence. pPp.IS3-162.

[4] Vargas E., 1994, “Disefio y Realizacion de Algoritmos de Locomotién Libre para Ul

[Robot Caminante de Cuatro Patas®, Ph.D. thesis, Universidad Complutense de Madrid,
'Dopmamento de Informética y Automatica,

295



