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ABSTRACT
Compared with passenger cars,there ar more problems on motocycle braking control.When the wheels are locked,the motocycle will
slide and sideslip easily.And,due to its higher location center of mass,it will sidespin and result in turnover.Moreover,the limted space
and lower power supply make the ABS system less popular used on motocycles. In this project,we designed an mini ABS braking
regulation circuit and mechanism that is feasible for motocycles. The developed ABS circuit will be installed in a real motocycle and
tested on the simulative platform running. We have 2 sessions for this research] 1. Design an ABS mechanism and verify its
performance To reduce the space occupid by ABS unit,we replaced the air/hydraulic power sink by solenoid actuator using
electrical power.The self-design ABS regulation circuit will be driven by the solenoid directly to brake and release the ABS
system.Not only it can lower the cost and minimize the energy consumption in the actuator,also it increases the efficiency of energy
transformation,and improve the system response. 2. Dynamic platform-runniog test for the ABS system The developed ABS system
and fuzzy controller in the formerstep will be installed in a real motocycle and proceed platform-funning test. We can modify the
controller parameters from the accurate testing data and obiectively ensure the feasibility of the developed ABS system. By carring
out this research,we hope a high-speed,high-efficiency and low-cost ABS braking system on motocycles can be developed and
become popular to improve the safety of motocycle riding.

Keywords : ABS(Antilock Brake System) ; motorcycle ; brake mechanism ; fuzzy logic control ; solenoid coil ; oil hydraulic
Table of Contents

OO0O00O0D00ODC DO AbstractD0 OO0 ODOOCDOOCOO010D0111000012000000ABSOOO
0i13000000b 200000000000D00 210000000 220000ABSO0O0O0O0 22100000
2220000 22300000 22400000000 3.000000000000 31b000O 320000 330000
gbooobgs40000000000b 3000000 4000041000000 420000000 4210000
gboo0d 422000000 423000000 4300000005 000000000 s10D000000O0O0O0OO O
oo obooboobooboooobo bo.oobo0oobobbooobooboobOob OobOoOos2pD0O
gbooobgoobgs3ogbooobgobs40boobobooboboooobooboobob obooo
oo oobooboboobo0ooobobboob obo0o e 0bvOObOODbOADOBOOC

REFERENCES

[1I000 000 "00000000000000000" 00000001997 2000 000" 0000000000000
O00000"00D0oO000001997 B30 00 000" 000000000000 000000O"0000000019%[4]000
O00"0000000000000"™000ooooono19epB0i0D 000" 00000ooo"oo0ooooooon
0196 [6]0 00 "00 00001 0000001994 ([7]1000 "O00000000000"0 000001994 [8]J000 0OOoO "o
O000000000"™o0000000001994 Q000 000"0ooooABSODO0ODOO "I ODODOOOOOOO1992[10]0
OO0"0000000ooo000ooo0oooo0o"™o00o0o1992[11]00 "00 000000000 oooooo"ooooon
O00000000o0ooooo1e[l000" 0000000000 o0ooooooo"oooooo1e[Buoo*ooooog
O0000o0ooooo"™ooooo1989[40 00" 00000000000 ooooo"™oo0ono1989[s|0 00 ooo oo
0000000 [16]Li-Xin Wang,Acourse in Fuzzy Systems and Control.Prentice-Hall International,inc.0 000000 0,00 O O :3126686,
O 0860 80 110 1997 [17]J. Erjavec, A Technician’ s Guide to Anti-lock Brake Sysems, Delmar Publishers, 1995.001

[18] C. K. Chen, Y.C. Wang, “ Fuzzy Control for the Anti-Lock Brake System,” Proc. of Asian Fuzzy System Symposium, Kenting, 19960 [
[19] S. Drakunov, ?mit ?zg?ner, P. Dix and B. Ashrafi * ABS Control Using Optimum Search via Sliding Modes,” IEEE transaction on control
systems technology, Vol.3 No.1 March 1995.00

[20] J. R. Layne, K. M. Passino, S. Yurkovich, “ Fuzzy Learning Control For Antiskid Braking System,” IEEE transaction on control systems
technology, Vol.1 No.2 June 1993.0J

[21] D. P. Madau, F. Yuan, L. I. Davis, L. A. Feldkamp, “ Fuzzy Logic Anti-lock Brake System For A Limited Range Coefficient Of Frictions



Surface,” Research Labortory, Ford otor Company [22] F. M Georg, F. G. Gerard, C. Yann “ Fuzzy Logic Continuous And Quantizing Control
of An ABS Braking System,” SAE paper N0.940830 [23] H. S. Tan, M. Tomizuka “ Discrete-Time Controller Design For Robust Vehicle
Traction,” [EEE Control Systems Magazine, Apr 1990, pp107-113.0

[24] R. R. Guntur, “ Application Of The Parameter Plane Method To The handling Of A Vehicle Under Emergency Conditions,” SAE paper
N0.720356 [25] T. J. Ross, “ Fuzzy Logic with Engineering Applications,” Mc Graw-Hill, Inc., International Edition [26] R. R. Yager, D. P.
Filev, “ Essentials of Fuzzy Modeling and Control,” John Wiley and Sons, Inc., Interscience Publication.(

[27]J. W. Zellner, “ An Analytical Approach To Antilock Brake System Design,” SAE Paper N0.840249 [28] Y. Nakayama, F. Kawahata, K.
Shirai “ Development Of Linear Hydraulic ABS,” JSAE Review, Vol.14, No.1, Jan 1993 [29] E. C. Yeh, J. Y. Wang “ A Phase-Lock Loop
Control Scheme For Antiskid Brake Systems,” 9th Nat. Conf. On Mech. Eng. CSME, Kaohsiung Nov, 1992.01

[30] J. L. Harned, L. E. Johnston and G. Scharpf, “ Measurement Of Tire Brake Force Characteristics As Related To Wheel Slip (Antilock)
Control System Design,” SAE paper, N0.69214.00

[31] J. Y. Wong, Theory of Ground Vehicles, 2nd ed., John Wiley & Sons, Inc. 1993.00

[32] Takeshi Wakabayashi, Takushi Matsuto, Kazhuiko Tani, Atsuo Ohta, “ Development Of Linear Hydraulic ABS,” JSAE Review, Vol.19,
No.1, Jan 1993 [33] J. S. Roger Jang “ ANFIS:Adaptive-Network-Based Fuzzy Inference System,” IEEE Transactions On Systems, Man And
Cybernetics, Vol.23 No.3 May/June 1993.00

[34] E. E. Stewart, Bowler, L. L. “ Road Testing Of Wheel Slip Control Systems In The Laboratory,” SAE paper N0.690215 [35] N. Tolhurst,
Mcknight, A. J. “ Motorcycle Braking Methods,” Accident Reconstruction Technologies: Pedestrians & Motorcycles In Automotive Collisions
PT-35, ISBN 1-56091-010-0, SAE paper No. 860020 [36] Y. Toyofuku, Matsushima, K., Irie, Y. * Study On the Effects Of Motorcycle Anti-Lock
Braking System For Skilled And Less-Skilled Riders: Regarding Braking In A Turn,” JSAE Review, Vol.15, No3, July 1994.



