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Automobile Gear-shift Control Including Driver Behavior by Just-In-Time Modeling

Masayuki OKAMOTO*, Shigeru MORIMOTO*,
Masataka OHASHI™ and Kenko UCHIDA**

In this paper, a new automobile gear-shift controller for continuously variable transmissions(CVTs) is presented.
Automobile gear-shift controllers are tuned finely by using the parameters of slope and lateral acceleration, etc.
as well as velocity and throttle valve opening. Those settings are generally conservative, so that it is suitable
for standard drivers but not comfortable to some drivers who want to use engine braking on downhill or to
keep gear-ratio constant on curves. So far such drivers have operated a gear-shift themselves in order to satisfy
their demand. However, it is troublesome for the drivers who are not positive for driving to operate them. To
overcome this problem, we design a new gear-shift controller for CVTs including driver behavior based on a Just-
In-Time(JIT) modeling. Moreover, we reduce the number of input variables of the JIT model by using linear
regression and an evaluation function so as to decrease memory capacity and online computational load. Our
experiments show that it has downshifted automatically on demand without driver operation when approaching

curves.
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Fig.4 Manual gear-shift interfaces
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Table 1 Test car

Ttems Specifications
Engine 2.0L DOHC
Transmission CVT
Tip switches (Paddle shift) Equipped
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Table 2 Structure of database

No. | Driver | Driving pattern | Number of samples
1 B Economy 4315
2 B Normal 3330
3 B Sporty 2639
4 I-1 Economy 3540
Table 3 Measurement variables
Variable names Symbol | Unit
Accelerator pedal position 0Oa %]
Differential accelerator pedal position Oa [%/s]
Throttle valve opening ot (%]
Differential throttle valve opening ot %]
Brake switch flag Sh -]
Master cylinder pressure P [Pa]
Differential master cylinder pressure D [Pa/s]
Steering angle ) [deg]
Differential steering angle 6 [deg]
Upshift switch flag Su -]
Downshift switch flag Sd -]
Engine speed We [rpm]
Engine torque te [Nm]
Drive pulley speed WDR [rpm]
Pulley ratio Pp -]
Target pulley ratio or -]
Velocity v [km/h]
Longitudinal acceleration az [G]
Differential longitudinal acceleration az [G/s]
Lateral acceleration ay [G]
Yawrate vy [deg/s]
Driving force f [kgf]
Estimated slope angle 0s [deg]
Differential estimated slope angle b5 [deg/s]
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Table 4 Evaluation result

Number
Ug | v |ot|az |6t | | 0a | te | da of J

inputs
O|lO0|O0]O0 100 6 10.5194
O|lO0jO0|0O0 |0 O 6 10.3695
O|lO0jO0|0O0 |0 5 10.2734
Ol1010]|0O 4 10.1496
OO0l 0 |0 O 6 9.7529
OlO010]|0O @) 5 9.7130
Ol1010]|0O O 5 9.5515
Ol1010]|0O O 5 9.4691
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