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Abstract:  This paper proposes a possibility walking state analysis model for legged robots based on the feedback
of acceleration sensor processed by discrete Fourier transform the dynamic analysis of the walking of legged robot.
According to Mahalanobis distance, this model can express the legged robot walking status quantitatively . Using
quadrupled robots as an example for evaluation, the experimental results show that this model is able to describe the
walking of legged robots and express the walking status in real time, and it can help legged robots adjust their
locomotion with the change of environment to ensure their walking stability.

Key words:  legged walking robot; walking state model; acceleration sensor; mahalanobis distance
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Fig.6 Counterforce sketch map of Aibo limb Fig.7 Contrast of DFT result in y coordinate
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Fig.8 Contrast of DFT result in y coordinate (128 data)
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2 WS 5 K IR WA Ak A 8 A T Ja 27, AT A MR 2 A8 Y e % UM H BT AT 1 53 5 1 DL R AR AT LA AT
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Fig.12 Result of continual walking
12 ESATELR

323 [FRTAEX LS
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TSD, (Ap) = Z(a,- ~Suaapy) (12)
Forba(e) A FBLIR IR )55 2 2 41 s(0) A LT LA et ) IR 1) 1552 5 P 471 3t 7 4 2 A=12 1T /1) TSD(total squared
difference) Sz AH R K9 (i LAV T g A AT 58 75 30N BAT AE 57 9 R DU R S2T 9N AR HE K 55,1k Aibo HLE
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A7 P fiE — RS ML PR T IF RS 4s, [RI I HLas NAEATAE I RE P& 50ms A PR 7 VR 7 st g AT RS,
BEANELHE SR 3 X RIH 950 45 R UK 2.
Table 2 Contrast experimental results between Hamburger University method and our method

R 2 OARITTES DU AT I R LS i 45 R

Our method Hamburger University method
Orders Recognition rate of Recognition rate of Recognition rate of Recognition rate of
normal walking (%) collision (%) normal walking (%) collision (%)
(150,0,0) 100 90.2 100 7.7
(200,0,0) 100 91.8 98.4 13.5
(250,0,0) 100 92.4 100 24.6
(300,0,0) 100 87.5 100 19.5

2 PSS S5 B R A SR ) LR AT R PR TR 28328 v T AR DR 2 R A IR s I AR
KEERIT TN GLAESCHR[ 1510 2 A0 1R S8 &5 S BEIT AR S 56 1) 45 58, SR IRUE T HLE8 N as AT S BUR AR 1 V2
T A TF T 5 19 (B 2 A 454 0 Al TR B L R0V — AN B B L8 AL T RS B (il 57), e T H
WL W BT AT AT B 45 4, UL IR 52 40 SRR I T8 6 P 1 B IR A 36 AE S50 1 v 9 - — AN WL 3 A H 13 a7, 59 —
BLEF A 231 LL(200,0,0) F1(300,0,0) ¥ AT 7 34 5 R AL 1 Z i LEATLAR N 8s. SR I AR K 2 B I Bl N 4R 28R (]
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Table 3 Result of the collision identified of Aibo practice match
3 Aibo Zk > FE ML IR 45 R

Collision number Recognition rate of collision (%) Goal (s)
The first half 31 N/A 1
The second half 27 85.2 3

U5 2 BRI G5 R SR AN A SR (K B AT ML AT B RS HERBI 2 )5 45 BT (1 Aibo HL&s A AEK
PR 5 P 4 Affy U, AT B % LE A 040 D 389 58 T ML A IR SCRE T AT B 37 BB 3 1 R BRSO
T 2 L.
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R SBAT WL N TIAT A 20 M7, AN ST LU 3 A T o A7 G DA R i, 7 220 e 2 WACARY S i 2 0 b B s s S AT A AH
SR AL AL A 20 0 o A ] PR 2 A D D Ao 6 2 AT HL 2 N AT A e P4 H 8 B il i, RE 08 SE I
HERHAT R LU0 45 R R W], 1% 5 V5 RENS I8 N bR € ML A BAT AE R AL AE N LA ANAT IR IR W
P AR I BE A S i

o T AT AL N AT AE T3 SR 2 HAER AT 38 J7 3R AL AN I 7], AR SCH s 1) 7 98 7 ZER R AR AT AR
AL AL, N A 20 75 SRR AT LA N AT 58 S A (KB R e L AR 52 R I 2 S A i 5 N
2 A S A5 A A SRR 5 R T VA A ML N PR32 Sl R 08 S oHs
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