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5 Transmission Control Unit (TCU)
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Manual Transmission (MT)

Automatic Transmission (AT)

Actuators

Automated Manual Transmission (AMT)
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1 Extended Kalman Filter (EKF)
2 Unscented Kalman Filter (UKF)



Fig. 1. The clutch actuator
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Fig. 3. Schematic diagram of the clutch actuator
mechanism
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Fig. 2. The model of clutch actuator motor
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Fig. 4. Load—deflection curve for the diaphragm spring

25 oge 4 ygise ey agli s @M Syl bl dbaly e 285 L8 Gl cou lpli L (RS s ol by gMS

cov GUl glod > S1)8Ls 138 ol pen 4 @M S jelaie oyl (4lp

290 Ol
bug coiy ol @bl g gy nolie cES JF o)lad 590
x, =0.0036-0.0067cos@ *) cBs b gl 6 gV KN sl g +/V N cds b miwgps

o) 3l edel cand 4 obula—gps gmxie LS (6 pSejlul </ VMM
daly Gillo ¥ az)d slalar diz oL &S 039y (ot 8 ©jg0 4 yi8
5 0 T polia oS clyic & g5 b g Slos yib JS j5luis
PSP L F9¥ 09 Olyis 4 g 58 9 Slas 18 IS ) cd{m&yw)bw‘.laﬁwoﬁj@?%)ﬁ%)‘}élfﬂﬁmﬁ(a)

Wgdise Ly pj Oypo & b sl juate 980 43S ool 04 035 ) 35 0 a0 b lalas din dolee bawg ove oy

F. =591x10"x*~83x10°x +

T T
X=[x x| =lo o (v)
v x| =le o] 2.344x10°x 2 +3.065x10°x, —17.68

NS Sloe cdls @Yl )8 he (Solind &Yolao olul y sl 05 oy ¥ IS5 )3 5 @IS 001,805 138 ool —g s i
(g oo ALdg ) Oygody e G s $1,SY dhsles skl b1y <8 > doleo ()lg5 oo
MLGO\"/Q )'f‘ﬁNm 5)§l¢.€— oﬁaéﬁg)yy9)iﬁ1m$ho&3w

X=X =0 ") Caody )9i509 Sl ygliiS )3 due ol o Bojb 5l o (639)9 y5luis

1  SANTAM

Yve



529/ 3151 13310 5 13 @IS JShos oo b JSWS

Fig. 5. The clutch actuator model in ADAMS/View
software
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Fig. 7. The clutch ball bearing displacement
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Fig. 11. The force of the clutch diaphragm spring
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Fig. 12. Overall structure of the proposed controller scheme
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Fig. 13. Clutch bearing displacement tracking performance using SMC
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Fig. 18. The angular velocity of actuator gear
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Fig. 20. Evaluation of SMC performance in comparison with the ASMC in the presence of 10%
parameter uncertainties; (a): Clutch bearing displacement, (b): Tracking error of clutch bearing
displacement, (c): Control input voltage
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Table 2. Comparison between the RMS of tracking error of position for different control systems
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