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Study of an Acrobat Robot Using Mountain Bike

-Joint Trajectory Generation for the Maneuver Daniel and production of a Prototype Model -
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As one field of sports, there is a game of bike trial. Riders operate a mountain bicycle with
various advanced techniques. The purpose of this research is to create a bike trial robot that
can operate a mountain bicycle and perform various maneuvers such as Daniel (jumping),
bike wheelie and etc. In this paper, it is studied how to generate the joint trajectory for
maneuvers, for example, Daniel. The prototype physical model of bike-trial robot is designed

and constructed for experiments.

Key Words: Bike Trial, Mountain Bicycle, Maneuver Robot, Daniel, Joint Trajectory

Generation

1. &
WA, %< OWFFTERIC B W T AR HEG R, FRATEY
ZIXLOEFEOBE oAy MIFERITTOh TS, BHig
BB ARy MZBWTHER~ i seiB iz sV Tiffse &
NTEY, 22 TIESEEIC L D28 O EET,
FEUE R ERERENTNS. LELARBRS, ERD
AZALIZINERER & W o T RERETT 2 ZBL L 724
EEEARW. 22T, RFERTIEIANAL T N T A T
EETALEL, INOLAREMEHBAEICEDY 22T F

il

EAREET DAL FIA T vaRy FOBRREE BIET.

ZorARy ML, SMTaRy N OBENEEE A AR
25 ENEELY, B Ry hORRS L A M
LWEITTERY, EWVoTmREEZMO 2220, &
WA E T E 5.
ZNETORM S OWFRIZEBNT, ANEHERHED 7 U
VIETNEERL, WY MV BN DT LI
L 0BRSS FEEA Z E AR EIN TN D, £ 2T, BUE
AL S AT E O BAZH IS U7z BRI fuE 2 4k L,
A~k E B L7z, £72, 3T TO KN
FREHC AT ER O RUYEE 1T - 7.

2. N FZATILIZDNT?
NA 7 NFA T T BIUBIU 2011 Ao 7 54 T
BEORANCRBWT, T4 BEREEY W TiThild A

K= T, BaEEETEDLRETLRLTDEIBDRN
LHARFZIFIALOHLEY > a3 v EED IR
WIZERT 288 5. T7obb, B7va Wi
BONTE, K, 7ay 7 BRXOEACILE \Wo 7
BHEOMBIZLAEEOH DL a—R%, REONTITT
LT RCEBRT LV BDOTHL. FHITATY
— R LIRS, 1 EEAMAEIICHE < & 1A, 20E
< &2 A, 3MEIE 48X 3 AR, 5 RILLEE A
DM FERBFHIBENWTZHEILFED 5 SR L Vol
o, WA TAT ==t A Sh, 8%
WICEVNENERRE D, a—REEMT DI EEAETE
FTRL, P UTRERART I =y I PNEE SN
2.

(1) EREEEORE

BIU/BJU 2011 /A 7 T A TIVEEHANZB T, B
HRICBW T SN2 BESEE, 204 v F, £721126
AFOHBHELED LN TND., AIFFETIE2 1 o F
BRMELTD.

(2) EHehH

AR ORGE LT D, REHEITICRIKRLE &
B sz oW CHEBICHAT 5.

a) Front-Up

Al 2 BT S EIEORFER. W KEMEIC K 2 HE D5 D
KN X BE—A 2 FERWDIE, Eadic LRz



ZL, MUKV AN FLEFIE RTFHANICELDE—RA Y
MERWD I, BXO, 202 WS TERD D.

Al A LR E L72RRE T, A& BEREOGRE O

HtmbE R Bl d 5.

Fig.1 Image of Front Up
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Fig.2 Image of Daniel
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Fig.3 Link model structure and parameters
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Fig.4 Before and after convergent calculation of 5-link model
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Model Model Reduction Ratio 1:1
hWhIebeI ) 20 (in) 200 (mm) Overall Gear Ratio 1:50
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Fig.5 Define of each part of a bicycle
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Table3 Parameters of anatomy and prototype model

Part Anatomy Prototype Model
Fig.6 Design of bicycle Front Arm (mm) 326 130
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2RI AC H—RE— 2 2L, Wk, 24 3> Thigh (mm) { 435 175
IV BEOEA L2 T b E AN TE R EET Leg Legion (mm) | 435 175

DB, MEEIZIIN—FE=y 7 FTA T EHWER,




Fig.8 Design of bike trial robot
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Table4 Spec of drive systems

Joint
Knee Elbow Waist
Gear Ratio
at Belt 32 . 48 <« 1 . 2
Overall
Gear Ratio 1:75 — 1:100
Output Shaft
Torque (Nm) 41.8 — 55.7
Output Shaft
Speed (rpm) 80 A 60
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Fig.9 Bike trial robot
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Fig.10 Flowchart of control
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Fig.11 Control panel of the program
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Fig.12 Time response with PD control (kp=10,kd=0.1)
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