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Software Architecture Design of Dual Clutch
Transmission Control System
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Abstract: From the view of software development mode and
architecture, the control system of dual clutch transmission
(DCT) is analyzed. Based on the kernel of the embedded real
time operating system ;2C/OS— I , the software architecture of
DCT control system is established. The complicated control of
DCT shifting process is implemented by using finite state
machine (FSM), and DCT control system is developed
according to the software architecture of control system. In
the platform of DCT hardware-in-the-loop simulation, the
function and performance of control system software are
tested. The results show that the software can not only ensure
the real-time requirements of DCT control system. but also

enhance its stability and scalability.
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Fig.2 State transition diagram of DCT Shifting
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Tab.1 Comparative analysis of hardware-oriented mode and operating system-based mode
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Fig.3 Software architecture diagram of

DCT control system
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Tab.2 Task partition of DCT control system
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Fig.4 Sequence diagram of DCT control system
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Tab.3 Flow verification of DCT control system functions
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Tab.4 Verification of time consumption of DCT control system

F5 Livanwl FHE /ms
1 EZi%9E0] 7 .00
2 1558 0.05
3 {55 R4E 0.04
4 P4 7 5 4 0.10
5 B AU 0.04
6 IFil 25 85 2 £ 4 0.03
7 BT A 0.30
8 [ L B AT R T 0.40




1044 CRIPNE S (G S )]

439 %

H1 4 al AL P & B9 DCT 24T 45 £ il R e i
ARUF T 12 T A2 AR ) AR X SEI PR I 2K

5 &g

(D) #xF DCT & A iy i e il adl i 51 A
A FRARSHLREAR T BT R BIMERE L IF L A
STFRAE R GE nC/OS— 1T WAZ g S #y s T DCT
P RGP SEAY » LA g SRRl S B T 24 55 1Y)
DCT il R 4E. R AR AR I RG2S 13T
PRGN & WANRET I 58 T RS Sem Tfe. >
HLZR BRI T R GRS

(2) 7£ DCT il R GEbE A1 5 Lo XS]
REA AT IR IS DU AT T 30k 25 R 3. By
BT R M ZAL S5 i R A RER UL R Y
SRR 1 HL I R 1 4 R G S B
JE s 1T A SR ).

(3 MBI 477 AR Lo 73 B B A5 i 28 G Bk
PEIIBERRUESS A Al s Lhi A U 4 R 48 nC/
OS- 11 2kl JF & 1) DCT il R G REE = T &
GEIRGE TE A A, SO i — 25 ) B B
FERSE B T3 A TS5

B A B DA DA B DA DA D DA DA D DA DA D DA DA DD DA DD D

(L4555 1039 TT)

[ 3] Morteza Montazeri Gh, Amir Poursamad, Babak Ghalichi.
Application of genetic algorithm for optimization of control
strategy in parallel hybrid electric vehicles[ J]. Journal of the
Franklin Institute,2006(343) :420.

[47] Piccolo A, Ippolito L,Galdi Vet al. Optimization of energy flow
management in hybrid electric vehicles via genetic algorithms
[C]//Proceedings of IEEE/ASME International Conference on
Advanced Intelligent Mechatronics, Edinburgh: ASME, 2001 .
434 - 439.

[5] Huang B,Wang Z,Xu Y. Multi-objective genetic algorithm for
hybrid electric vehicle parameter optimization [ C ] //
Proceeding IEEE International Conferrence on Intelligent
Robots and Systems, Washington: IEEE, 2006.5177 — 5182.

[ 6] HU Xiaolin, WANG Zhongfan, LIAO Lianying. Multi-objective
optimization of HEV fuel economy and emissions using
evolutionary computation] J]. SAE Paper,2004(1):1153.

[ 7] ZHANG Bingzhan, CHEN Zhihang, MI Chris, et al. Multi-
objective parameter optimization of a series hybrid electric
vehicle using evolutionary algorithms [ C] // The 5th IEEE

S 3k

[1] Zhang Y, Chen X, Jiang H, et al. Dynamic modeling and
simulation of a dual-clutch automated lay-shaft transmission[ ] ].
Journal of Mechanical Design, Transactions of the ASME 2005,
127(2) :302.

[2] Manish Kulkarni, Taehyun Shim. Shift dynamics and control of
dual-clutch transmissions[ J ]. Mechanism and Machine Theory,
2007,42.168.

(3] ot BHom, 22 KIA). XU & dv 2 A 3728 s s il RETm o¢
BEHORLT]. MU AR 2007, 43(2) 1 13.

WU Guangqgiang, YANG Weibin. QIN Datong. Key technique of
dual clutch transmission control system[ ] ]. Chinese Journal of
Mechanical Engineering.2007,43(2) :13.

(4] PR BRIE  SObaR, 55 BT pnC/O0S- 1T MR & 4% B 3l 48 3
AP RG] WA ,2007,26(8) 1 40.

YANG Qing,JU Lijuan, WU Guanggiang, et al. Control system for
dual-clutch automatic transmission based on pC/OS- T [J].
Measurement & Control Technology,2007,26(8) :40.

(5] #R/NRESRT WL A BRSSP —Fh s BESE[T]. TR %
H2£417,2003,10(5) : 251.

XU Xiaoliang, WANG Leyu, ZHOU Hong. Implementation
framework of finite state machines[J]. Journal of Engineering
Design, 2003,10(5) : 251.

[6] Jean J Labrosse. MicroC/OS~ [[ : the real-time kernel[ M]. 2nd

ed. Lawrence: CMP Books. 2002.

B B DL B DA DDA DA DDA DA DA DA DA DAL DAL DA DA D DA DA DD

Vehicle Power and Propulsion Conference. Washington: IEEE,
2009:921 - 925.

[8] Zobum, WREH. BTHERENEGINRESHELE HiR
MARLT]. %% TA%,2009,31(1) : 60.

WU Guanggiang, CHEN Huiyong. Multi-objective optimization
of HEV parameters based on genetic algorithm[ ] |. Automotive
Engineering.2009,31(1) :60.

[9] WuJ,Zhang C H, Cui N X. PSO algorithm-based parameter
optimization for HEV powertrain and its control strategy[]].
International Journal of Automotive Technology. 2008. 9
(1):53.

[10] TAN Kaychen, LEE Tongheng, KHOR Eikfun. Evolutionary
algorithms for multi-objective optimization: performance
assessments and comparisons [ J ]. Artificial Intelligence
Review,2002,17(4) . 251.

[11] AEFEAf . SLROR B 30 i Ok X PERERTSELT ). 72
#2,2007,35(2) . 269.

REN Ziwu, SAN Ye. Improvement of real-valued genetic
algorithm and performance study[ J]. Acta Electronica Sinica,
2007,35(2) :269.





