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BT Y 2L N . iZBLas A B
PP T DU ORI DY 2% /N, 7 T3 )
T B F ) Trunk. Thigh#1Shank. H:H 4K T-K-950mm,
B375mm;  KBEK:377mm, /MR 431mm; M S
7 380 2 o 1) 3 28 = D 785mmy e A R YT 2 1] e
546mm. RMRAE S AH N DS HARTFAHE O B
T B IHIp),  /INBRAE A B R 5GTT 5 H R TR AR
R BRIV AEE(6,) 815° , Hrh iR

_HA Sin(27rti /Tstan)

H. = J~HA cos(z (4t =T, ) [(2Ti0))

stan
1

HAI COS(ﬂ'(4ti _Tstan - Tswin)/(ZTslan ))

K =

{ KA Sin(77’-(4'ti _TSMn)/(ZTswin))

0

H.

Hi + HMI 'Sin(ﬂ'(4ti _Tstan)/(z 'Tswin))
Hip, =

358

if (Tyn /4 <t < Ty + 2T,

EE A ST HUI A TELRE A RS IHILG
FE( ¢y ) N28° , HA R R FE A 5 AR RO
IEKLZRE & . BTA ST 1S 3 B B ARl IR HATL
TRECIEAT DA S B G A TE AT fe IR 3), A2 e fisthy
FE AR N R IR A b 5 5, FEAR T Y
iR YNINE AN

NT HAE SN, AW EE G H
MSC.ADAMS 1 MATLAB #FBEEEr. FIH
MSC.ADAMS F& %2 VU e W8 A\ 5h 172258, BN R)
H MATLAB Witz fi Bz shiztlds . 0 ZyL3s
NS 505 DY A8 N SR5e-F & KEBUHML, 5
R B R SERR Y R LA A B HEAH B (1 302E i 28 12
SR, Ui BNl N A& G > S AR SO
FEOR . HyEASHOL R

Kl 1 7 Hip AREERHEIETT, Knee {RE ST, Toe
KL, Trunk FR D24 ARERT, Thigh &R
KR, Shank F7r/Mif, Direction F/xI0EHLEE A
AT 7E 7 ]
2.2 BT

iz gl 5 i) % BRI FH OF 5% R 20k 7= A2 DY 2 AL
wANMEELE. MANUPESEEMPEMTR
BEHES . SRATAME R T ANXSG H:

Tewn =2NdT /(N +1) 2
Touin = 2T /(N +1) 3)
Tinee = Touin /4 (@)
tee =rem(t,T) (5)

t,, = rem(max((t - NG /(3(N +1) - D,,),0,T)  (6)
t,r =rem(max((t—2Ngr /(3(N +1)) - D),0),T)  (7)
tyy = rem((max(t — Ngr /(N +1) — D, ),0),T) (8)

if(0<t <T

stan /4)
swin)/4) (g)

if (T + 2Tgin) 14 <t <T)

If (Tstan /4 < ti < (Tstan + 2Tswin)/4)
(10)
others
if (Ton /4S5t ST 14+ T, 12)
11)
others



T 17 K DY e L AAT A I it da sl 42 il 45 Sk

K, + KM, -Sin(z(4t, T, ) (2T,...)

K; + KM,
Knee, =

K; + KM, -cos(7(4t; —T,,,, — 2T,

swin

+ Tknee) / (2Tknee ))

K

(2) A1 (3) APYENLE N PR ALk 37 AH |
BEBAHES A F B T B (4) AT TE42 30
ISR E T (5) - (8) AU L 2% AR
PR E RN AR R, (9) A1 (10) 44 T &8k
TR WMV 46 IE 2R %15 5 (LDAI(12)
Nt B EOCTT BOCHT A BE Y. R 11
BT ERARPESHE L Kot EN A

T

stan

if (T /4 <t <T,, /44T,

knee

14)

if (T, /44T,

knee/4Sti STstan /4+Tswin/2_Tknee/4)
(12)

14+T,

swin

12-T,

knee

[4+T

swin

if (T,,,, l4<t <T,

stan

12)

others

KA NPT RE T RS, Blin N K T4E
T30, POENLEs N THRAE DS, 29 N ST 1 I,
VO e LA NAL 3 A1 /N0 35 B B koD 25 B
LA R AT B HM, KM, SRR R AR
R, KAESS 3 TR . B 4 R IERAE D 5
BN A IR IR AL B 5 S A

®1 2XFSHHEX

Tab.1 The parameters

(=) o X g 7 X

IRV SR e D N
N . T JAM, T =T,/ 2+ Ty /25

N =T,/ Toin » FAT 523
L Jh Ak 33 3 A g S AR Touin iR -3 ) A 1) JE B AR
Tinee DR FE 4 3 A I 1) JB) 3 A% t P i) A
. BRI AR, t E D VULCHRINZR 51755, BIR AR | Rz Hes AR
i i

FREAMT KT o0, 5 RF RH,LF, fl LH, I t W8Nt ;
HM, H AT O A KM, 85 T AN 2R P
H, BT T AR A & K; MR T DR A &
HA IO IEEL R, KA WA BRI IR (A
Hip S AN B A R Knee, 05 | AT BB AT RL

\ — g R RHE T mod() — B SERE T

— M EHE T, max(a,b) &
max() rem() rem(a,b) i& ol 4& %, ie, rem(ab) % F

ay bZEMBRE,

a-n-b, Hhon Hr AT a R

b 91 KMRRAEAL R, D, Bk

FORNEE MR AL IR ;

F2LUNTHRREOME 6, 1 @ XN FAE

il e AR AA{E,  BIDUEHLES AR FLEAT AE I 4oy ) 51
BT BRI AL EAS S Hip + Knee, (1F1H
V0B & NAE T IS HUE T REls LMRIE DS HLAT

AE: N=3, T=2, HM,=KM,=D,= 0, HA =0.1396,
KA =0.1047, Ci={RF,RH,LF,LH}). £ & #hztnE
2 (b)) Frow, Zih 468 d@ it & b,

Ci={RF,RH,LFLH}) HMERRIEFHTHE. Azl
(9) B IEZ &R N =B, Rk TAAET

CPG F AR Al I A, TR i 2 il 2R 1 e
WiEh M, eV NRIBEARSTER DI 248
KIEEEIESN . AT EfE SRR, B2 (b fidk 1
— A LT R I RRAE . AEP AR BRI BT AR PRALE
PEP fREME G IRALE, X1 1 RonBEk T2
F, XIR] 2 RoRBEALT- 357 AH; $R0E & FRHE ST E
OGRS IIRAE ;. RFACRARTAR, LH AR
KGR, LFARELEHTBE, RHAARA . 2 (b)
HR ST T 267 RN 2 () TRk TR
7], LR N SRR I R SGTT FLze fih 28, sk

359



SN JRITIR A AL TR
HERIRIE I R CE

2013 455 3 48
(A5 170 38D

LRFRIRA RS R O T i 2k . B/ 2 (@) Hm
Direction AU EHL#s N HTATEM T W, Trunk A
UXT, Thigh KRR, Shank J/NBE, 6, ¢, N5
2.1 /N R WO . O IRIWIAE A

Direction

2 (@) TiFEHLZEA

Rm'?f\f\f\ff\
«E\J\J\J\J\J

'”ﬁo 5 00

KA LIJ ;1.\ f

.}.«th’»\uf\i\f’

\/\_/\J\/\J

v’\if\rf\ff\
\J\_/\J\J\

50 o
time(s)

e = e
A

o =

lefrad)

e &bbeoese &&6

5 ang

=2
-
=

e =
il o=t

=
P

&
o
=4

K2 (b) PYRHLE N AT A 25
2 HENFZARIEESS THIXTIENERRZ
Fig.2 The robot in the simulation and the trajectories of joints

in the walk gait
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Fig.5 The toes trajectories and the normal forces with adding

the swing amplitudes
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A Controller For Quadruped Robot Locomotion
LI Bin, GUO Ya-juan, HUANG Wei, CHEN Jin-ming, CHEN Lei WANG Wei

Abstract :  The controller based on Central Pattern Generator (CPG) doesn’t need to give an exact model of the

kinematics and the kinetics of the robot and the enviroment. The CPG can drive the robot to move with the open loop

control and can realize the closed loop control with feedback like reflex. However, the parameters of the CPG couple

with each other strongly, and it is difficult to tune the parameters to get the ideal output. So there exist the problem of

hind leg dragging and the difficulty with realizing gait transition. This paper proposes a controller for the quadruped

robot locomotion based on the CPG. The controller can shift the output phases flexibly and improve the non-zero

start points that exists in CPG, and then it is easy to solve the hind leg dragging and to realize gait transition from

walking to trotting. The experiments on the simulation and on the quadruped platform indicate that the controller not

only substitutes the CPG in gait generation and gait transition, but also it provides a new way for gait control.

Keywords : Controller; Quadruped Robot; Gait Transition; Hind Leg Dragging
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