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Abstract

A proper walking pattern is to be assigned for a walk of multi-legged robots. For the purpose of identifying a good
walking pattern for multi-legged robots, this paper consider a simple model of quadruped robotic walking and analyze
its walking balance based on the centroid of foot polygons formed in every step. A performance index to estimate the
walking balance is also proposed. Simulation studies show that the centroid trajectory of foot polygons and the walking
balance in a common quadruped walking are different according to the walking pattern employed. Based on the walking
balance index and a bio-mimetic aspect, a useful walking pattern for quadruped robots is finally addressed.
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Fig. 1. Quadruped walking robots
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Fig. 2. Model of a quadruped robot
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Fig. 4. Walking patterns of a quadruped robot

1.

Table 1. Walking patterns starting from the first leg.

Case Order of foot step Remarks

I f1 → f2 → f3 → f4 → f1 Fig. 4(a)
II f1 → f2 → f4 → f3 → f1
III f1 → f3 → f4 → f2 → f1 Fig. 4(b)
IV f1 → f3 → f2 → f4 → f1
V f1 → f4 → f2 → f3 → f1
VI f1 → f4 → f3 → f2 → f1
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Fig. 5. Reference foot trajectory for the walking task
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(a) Case I: f1 → f2 → f3 → f4 → f1 (b) Case II: f1 → f2 → f4 → f3 → f1

(c) Case III: f1 → f3 → f4 → f2 → f1 (d) Case IV: f1 → f3 → f2 → f4 → f1

(e) Case V: f1 → f4 → f2 → f3 → f1 (f) Case VI: f1 → f4 → f3 → f2 → f1

6.

Fig. 6. Centroid trajectory of foot polygons during the walking task

한국지능시스템학회 논문지 2009, Vol. 19, No. 5

626



6 1

. ,
(1) ∼ (4)

. , 6(a) (Case I: f1 → f2 → f3
→ f4 → f1) . ,

, , ,

.
,

.
,

. ,
,

.
.

, 4
.

. ,

. ,

.
,

,
. , 6

,
,

.
1

. , (5) ,

IB

.
7 1

.
,

(Case III: f1 → f3 → f4 → f2 → f1)
.

(Case V: f1 → f4 → f2 → f3 → f1)
.

, , (Case II:
f1 → f2 → f4 → f3 → f1)

.
,

, ,
.

.

7.

Fig. 7. Balance index for the walking task
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