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Abstract

ing gait is separately planned. The concept of coordinated rotating gait is proposed and used it in in—situ turning.

Aiming at the straight and turning movements of quadruped robots, the gait based on the crawl-

The common point of the foot trajectory of the straight gait and the turning gait on the spot is found, and then
this point is used to realize the rapid migration of the gait and use it in the turning motion of the quadruped ro-
bot. According to the structure design of the quadruped robot in the early stage, a virtual prototype of a quadru-
ped robot is established. A new evaluation criterion—angle margin criterion (SA criterion) is proposed to evalu-

ate the stability of its planned gait, so as to find the optimal gait. A test platform is set up for testing, and the re-
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sults showed that the gait planning for straight and turning is reasonable and feasible.
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Tab.1 Main parameters of quadruped robot
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Fig. 1  Quadruped robot structure diagram
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Fig. 2 Angle margin criterion geometry diagram
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Fig. 3 Simplified top view of a quadruped robot
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Fig. 4 Geometry diagram of quadruped crawling gait
PLES A S SR T -
B R ASIRBE NG B S BB E 0, FE
SR AR, AR 3 SRR ST S AR
SR A
o, EIBBMNALE SR E 0, HH
IKRRE ShE A
$34: 4 SRMRABC I S AR IR RS B BE 5 L.
W4, B 1HRBENGLE S ShEINE 0 H KA
oA,
$50: R 2RMRARIET AR AE Y IE ), JRAR
] FiTA% 20 [FRE AR S A
B 60 AFRMM AT SRR L Sh IR S Lo H%
ik AR T A ES R T, ME2PUR,
F2 RESSSHE

Tab.2 Crawling gait parameter table
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Fig. 5 Geometry diagram of crawling gait between 2776 and 3776
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Fig. 6  Gait planning of quadruped robot walking in straight line
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Tab.4 Coordinate change of the quadruped end of the robot in a period
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based on RO-rotation

ST DY AL A B A, AE R o b
STARRR AR, SR 10 Y AR bR R — ECELRE X T M T
1k, ZHhaE BT, ORI ATE LA R B
M5 Bl BRI 11 B

(a) VU RSHTE CFP i EONTEREAOER (b) A 24REIINEHER 10°

(c) J& LRI £ Es% 10° (d) A2 43N E e 10°

(e) VUJEZAFHUAIRTEL GRS 100 (6) A 3£ ESRS 10°
11 BT RO-JERFE Y 10 R LA NS 5 A0 A5 B
Fig. 11 In-situ turning gait simulation of quadruped robot

based on RO-rotation

DAL 1A R0 o 583 7 il e % 9 ) 2
b, AR 12 s o A U HLER Y 4 25 B85 IR AR Y
KSR B, By BB, i Adams fTE, J35
3] X 4 e ARt 2RI, dnk 13 B

15.0

(— ]

0 1.0 2.0 3.0 4.0 5.0
i8] /s
P12 HURE MR
Fig. 12 Change of body rotation angle

HIPE 10 s ol AR, SR TR e A0 2 B bl
e NI R 0 B DY 2 L R AE CFP i EH AT 5
LSBT WUE B F RS T AL GE I I R 2 A
AT E R R PG A R A B B CFP G LA fE
PEAT IS A, O AR 52 2 LA . Hy I 11



FasE HoM

DU R LA AAE BT M 2T AL S LRI 53

AATLAE Y, Pl NS LSS0 —2, 1
BARES I R ARRE . mIE 12 Rl LUE H,
PUARTE 3~4 s If HEATERE , eSE I 100, S5
MR —2 M B FRATLIE L, Plas A 4 ZRBREY
TRy 5181 10 PR — 2, MIAFE 20K

100.0

99.0 (=5 |
98.0
970 1 \
T 9.0 \
95.0
g 94.0 / \
93.0 /
92.0
910 /
90.0
0 1.0 2.0 3.0 4.0 5.0

B a] /s
(a) BTE LA A iy A2 fL R

100.0 T——
99,0 { =P | /
98.0
~ 970 \
< 960
95.0
g 94.0
93,0
9201 /
91.0
90.0
0 1.0 2.0 3.0 4.0 5.0
i 18] /s
(b) B, 1 LA~ A ARk
100.0 ‘
99.0 (=5 |
98.0
~ 9701 \
< 96.0] / \
95.0 /
% 94.0 ] / \-\
93.0 ] /
92.0
91.0
90.0
0 1.0 2.0 3.0 4.0 5.0

B A] /s
(¢) BIE 1A A2 fL IR

90.0 ——
89.0 | (=5,
88.0
o 870
< 860 /

® 850
&®

84.0 /
83.0
82.0
81.0
80.0

0 1.0 2.0 3.0 4.0 5.0
B 18] /s
(d) BAELAF P Ak
K13 B, B, B,F1B, 1 LA R It A5 Akt 2k ]
Fig. 13 Change curve of B,,8,.8, and B, in one period

3.2.2 LIRS

o TAE VY R AL NS DR R SR A
W, RIBEZATELE S RS RS 5oRSEM
LA Ry TRk DU e LR NS L E B A &
i, ARIEHLES ALE LS s iR, K
T Sty 7 2 5 T R A 1 B S 3 AR 200 mm, KA

U I 7 2 5 R e e S R A I S 1B AR 100 mm, B2 AT]
Z IR IX BN FES X, W 14(a) BiR . EARFEES
AR /e, MPENLEE AT LSS E
S, AR AL RAA I E], WS D IE A
i3 A% T 1) 280 25 3 P AR 4 9 BE B £<300 mm, U] P4
SEHLES ANSEAT IR, A WAk RiAT, AR
WE 14(b) TR . AT B Ik B0k S A% 25 1% ff B 3 R
Xof B A R A 2 B I, DA R i b A S A B Ry
10°, HE 14Ga) T LIAEH, S0 edlds A5 A
R, BUEE L<300 mm, FFGEEE S, WIBLES A
TR, SRIG AR EinTiE, 205k B fifa R IR
B L8R <300 mm, WIHLES AN RS2 I, EH)
L>300 mm H 1k . HAKRA AT 2% B 6 F A 10
FIi7R o

Y1 aimanam

*ﬁ%gﬁ\//gég,/ -
/ B, ~~

200 /
iy, 10°

(a) BFREFETE MR 2 A

PiR]

———{ E%ﬁ%@%ﬁWE%L‘

|ﬁﬂ%gﬁmﬁ—¢ﬁ%mw%H%ﬁ%ﬂ—&%%mm%
{ !

]
(b) ZE 25 A A ]
14 A5 R

Fig. 14 Turning gait planning
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