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Motorcycle Riding Simulator Enabling Experience of Honda’'s Advanced Brake Systems
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ABSTRACT

In order to spread motorcycles with advanced brake
systems, the “Honda Riding Simulator” was utilized as
a way to experience advanced brakes. Since Honda
Riding Simulator only reproduced the brake feeling
based on conventional brake systems at the time of
braking, we modified the pitching motion of the
simulator and the tire squeal sound generated by the
sound system in order to enable users to experience the
characteristics of advanced brake systems. In addition,
a scenario was created enabling easy comparison of the
differences between conventional and advanced brake
systems. Test-ride events of the simulator were
conducted at the 2007 Tokyo Motor Show. The modified
Honda Riding Simulator fulfilled the development goal
of providing a safe and efficient means of enabling users
to experience the feature of advanced brake systems.
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Fig. 1 Distribution of global injury mortality by cause
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Fig. 2 Safety stages

Table 1 Safety technologies for motorcycles

Y¢ In use [ Under research

Active safety

Safety education ¥ Riding simulators
Recognition support | Inter-vehicle communication systems
Operation support  |¥¢ Advanced brake systems

Passive safety
Mitigation of injury | Airbag systems
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Fig. 3 User assessment of advanced brake systems
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56-inch screen

AC servomotor
(for steering)

M AC servomotor 2 units

(for pitching and rolling)

- . Replaceable system for motorcycle or moped
Riding unit Operation system of equivalent actual vehicle Sound system PCM 2ch stereo
Roll angle: 15 deg Power source 100V /15A
Moti Pitch angle: 10 deg
otion .
Steer angle: 30 deg .
3 AC servomotor Power consumption 1.5 kw
CGl system Length x height x width 2330 x1740x 1182 mm
Imaging unit 56-inch screen
30 frames per second Total mass 312 kg

Fig. 4 Honda riding simulator
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Com: Coefficient of pitching motion of longitudinal acceleration and

deceleration component
Cfm: Coefficient of pitching motion of front brake operation component
Crm: Coefficient of pitching motion of rear brake operation component
Ngain: Smoothing coefficient of longitudinal acceleration and deceleration
Scl: Longitudinal acceleration and deceleration adjustment factor

depending on velocity

Cbf-Cbr: Brake force distribution coefficient
Pabs: Amplitude of pitching motion expressing ABS operation
Bfi: Rider's front brake input
Bri: Rider's rear brake input

Bfc: Front brake force
Brc: Rear brake force
hz: ABS operation cycle depending on road p

E: Adjusted longitudinal acceleration and deceleration
Pit: Pitch angle of motion unit

T: Elapsed time
dt: Time increment

Motorcycle spec. Characteristics : :
Mass Com, Cfm, Crm -'?,;?g{t%perat'ons
Dimensions Ngain, Front brake: Bfi
Engine power Cbf, Cbr Rear brake: Bri
Brake spec. Pabs etc :

etc. etc. :

I

1| Brake force

'l Bfc = Bfi + Cbr x Bri |~ Brake force distribution by CBS (1)
: Brc = Bri + Cbf x Bfi |

Dynamic equations (2)

_...~ABS judging / operation (3)

U

' whz table !

]

: hz « e :

! ]

I N m :

I [

: Oomg=0 omg = hz : V-Scl table
! Amp =0 Amp = Pabs |,

I

I

_______ — /7(:

Y S
| E=(Ex (Ngain-1) Acl x Sc) / Ngain |-Effect adjustment (4)
[

Pit = tan! (E) x Com - Bfc x Cfm + Brc x Crm

+Amp x sin (Omg x T) - Pitch angle (5)

Fig. 5 Motion system control flow
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Conventional squeal sound Sw

ABS effect
Cabs = |sin (hz /2 x T)|
1.0
0.5
0
0 0.5 1.0

ABS squeal sound = Sw x Cabs

Fig. 6 ABS squeal sound
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Fig. 7 CBS versus conventional brake
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Fig. 9 Squeal sound during ABS operation
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“ 9
§ vc: Velocity (m/s)
< dx > {: Friction
coefficient
dx=vexve/(2.0x ux9.8) +vc dx: Position of
truck (m)

Fig. 10 Brake test course
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