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Design of high-speed gait on curved trajectories for quadruped robots
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Fig.2 Forces generated in the robot

2.2 BIhEAERX
X1, K207 vE0EHFEFRATQ)~@)THES.

Tsp = fsp (Gsz))ésv + hsv (9517’ 951)) +J7 (1)
95p = [0, 6, 65 6, 65 96]T 2
Fr = Upx frl" 3)

7212 L, Hepld 5 Vv 7 ~=t o L—X OEMITH, hgl3IE
MIZHE, FAIRIEToRAED, JTIEva it cds.
23 PO FaI—RIkBMERE,
77 Fax—H|Z1E DC —RE—FZNHWOLNTND.
AJJEEVy, & ) b7 10, | 1FR(@) D & 5 22 Btk &2~
Vip = Kgbsp + RoKi ' 4
I T, RJFE—F OBERIEN, KplIiFEEETEHITI, K,



I N7 EBEATHICH D, T— X OERENEIRETENRE SN
DL, TOREOT— X AHEEEICE DY THRAERGE MLY O
RABIRESND.

3. BESTOLOOBREE LR

3.1 MREH

AT e Ry hOSRITEZ 2 D & XX, ZMP(Zero
Moment Point) & 5B 2 LENRH 5. HfTH, mRy v
ZMP IR OB R MESD Z A O I i L b7
WV RO L ICEARRZe Ry Mk D hay MERF
TIE,  ZMP 3BT ISR SRR O R & 7o T
WOMENH L. EEM, EHINEEgIT—E T, BoIIRE
HE LR ShOKER L2 BET 50T, OO EsE ED
5L, ZOMETHITIZHNEL 725 ELOOKEF MALEES
HLRE)DEHIC—FEIZEES. £, KE) &M ZLick-

THB)FKRES.
§=%S (5)
6
§$= [Smin” + 755 ©
& o THRAREEE DX A H L7z,
3.2 # L Wit EaE
A EH B EBEE ERS-7’AIBOIZJEIC 2 A, BIc 1 A

mEDOFH 3 HHRELZ RO, JITHECIL, HE OO
T@Wﬁ%@@ﬁf%ﬁbf%fntﬁ%@iﬁ@’%T
N 2 DT, L VKEEEED D 2O A BN AT Sk
HLEET D, T LTY =S E ﬁ#éABO@%@
THHIE IR A D 8T X — ﬁk*ﬁ*#f%émﬁ
HEOE S h, IRAHEOA O ITH I A/E DAY il
&mﬁl%%mbls_rﬁzABO®A7X ST
Mm% x i, BFmE yE 35 EBITENEI X, y
kb 2, (7)), @) HENKTH D, A EIRAES
B S & 128[mm], SR{REA B A -4[deg] & L CRIET 5.

JE-15°< 6, <93° -120°<6, < 135° @)
B —30° <6, <127° (8)
i B

y - . A
{ = \
80 a\) -40 20 .mo 20 O 40| 20 ;n 20 40 0 %0
\ . |
- _ “ »
R e

Fig.3 Leg grounding range of each leg
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Table 1 Result of the stride of the first step
(6 = 0.5[deg])

tan @

ARG | ZERTEARE | AR | AR
59.9[mm] 59.9[mm] 69.0[mm] 69.0[mm]

Table2 Result of the stride of the first step
(6 = 45[deg])

ARIEAE | ZERiiigE | ARESE | A RIESE
59.9[mm] 33.0[mm] 69.0[mm] 48.6[mm)]
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Fig.4 Curved path stroke of robot
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Fig.5 Velocity of robot body by each leg pattern
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Fig.6 New Periodic pattern of velocity along curved path
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Fig.7 Draw clothoid curve
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Fig.8 Switching between straight walking and curved walking
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Table 2 Parameters of robot locomotion

R[m] h[mm] bo[deg] lo[mm]
0.5 128 -4 140
T[mm] 0 [deg] Umin [mm/s] Umax [mm/s]
43.6 6.65 370 410
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Fig.8 Modeling AIBO on 3Dsimulation
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Fig.9 Displacement of center of gravity
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Table 3 Each parameter of clothoid curve
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Fig.11 Simulation results using clothoid curve
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