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A Study on a Quadruped Walking Machine

—— Static-Dynamic Transitional Gait for Quadruped Walking

Machine with Mechanically Fixed Tiptoe Trajectory ——

Kan TacucHI, Noriyuki KAWARAZAKI and Yuji TAJIMA

Abstract

Although there are many studies on the gait control for a quadruped walking machine with
3D.OF. to each leg, the authors have developed a quadruped walking machine with fixed tiptoe
trajectory to reduce control task for control CPU. In this report, we propose a transition gait
between crawling gait and trot gait for such a quadruped walking machine. The prototype

machine CANCER-VIII with fixed tiptoe trajectory was made to certify the proposed transition
gait. We also realized the transitional gait for trot gait with duty factor g from 0.8 to 0.5 with

that prototype machine.
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Fig. 7. Center of gravity in a dynamic gait and the
relation between the support leg range
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Fig.8. Two types of quadruped creatures

Fig.9. CANCER-VIII
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Table 1. Specification for CANCER-VIII
Length 580[mm]
Width 420[mm]
Height 580[mm)]
Stride 180[mm]
Stance 165~275[mm]
Weight 20[kg]
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Fig. 10. Straight drive mechanism
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Table 2. Crawl gait experiment

Stance [mm] Duty fuctor | Speed[mm/s]
S1 [s2 [ s3] sa B Vg
Crawl gait | 1375 | 1375 | 1375 [ 1375 | 075 40
Table 3. Trot gait experiment 1
Stance [mm] Duty fuctor | Speed[mm/s]
S1 [s2 [ s3] sa 8 Vg
Trot gait | 137.5 | 1375 | 1375 [ 1375 | o7 72
Table 4. Trot gait experiment 2
Stance [mm] Duty fuctor | Speed[mm/s]
S1 [sS2 | s3 | sa 8 Vg
Trot gait | 825 | 825 | 825 | 825 071 72

Table 5. Transition gait experiment 1
Stance [mm] Duty fuctor | Speed[mm/s]
S S2 S3 S4 B Vg
Crawl gait 137.5 | 137.5 | 137.5 | 137.5 0.75 40
Transition gait 137.5 | 137.5 | 137.5 | 137.5 40
Trot gait 137.5 | 137.5 | 1375 | 137.5 0.75 40

Table 6. Transition gait experiment 2

Stance [mm] Duty fuctor | Speed[mm/s]
S1 S2 S3 Sa 8 Vg
Crawl gait 825 | 825 | 825 | 825 0.75 40
Transition gait 825 | 825 | 825 | 825 = 40
Trot gait 825 | 825 | 825 | 825 0.75 40

Table 7. Transition gait experiment 3

Stance [mm] Duty fuctor | Speed[mm/s]
S1 | s2 S3 | S4 8 Vg
Crawl gait 137.5 | 137.5 | 137.5 | 137.5 0.75 40
T ition gait 110.0 | 1100 | 110.0 | 110.0 40
Trot gait 825 | 825 | 825 | 825 0.75 40
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Table 8. Transition gait experiment 4

Stance [mm)] Duty fuctor | Speed[mm/s]
S1 | sz S3 | S4 B Vig
Crawl gait 137.5 | 137.5 | 137.5 | 137.5 0.75 40
Transition gait 110.0 | 115.0 | 105.0 | 110.0 = 40
Trot gait 82.5 825 825 82.5 0.75 40
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