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A Hardware/Software Co-design Method in Development of
ITS Information Processing and Control System

Yu ENDO,t TAKESHI YOSHIDA,! SATOSHI INOUE, YOSUKE [IDAf
and Hisao Koizumrt

The authors propose a method for achieving the right balance between hardware and soft-
ware when developing image processing and drive control in intelligent transport systems
(ITS). The aim of this method is to optimize the division of functions between hardware and
software in view of the tradeoffs between the two. The proposed method starts by modeling
the target system as a whole in software, adjusting the functions and the balance between
them. Next, the performance of each processing block in the model is evaluated by simulating
both hardware and software implementations to determine the tradeoffs. Using hardware
and software tools, the design of each of the processing blocks after functional division is
revised and fine-tuned as necessary, and the operations in real time are checked by means of
co-design evaluation sets and radio- controlled cars, with the aim of designing a system that
can be built quickly satisfying the objectives. Taking a sample application from the field of
ITS image-processing development and drive-control development, a safe driving assistance
system was designed and evaluated, demonstrating the validity of this approach.
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The flow of co-design method.
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Table 1 Design targets of the ITS safe driving system.
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Fig.2 The total model of the co-design method.
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Table 2 Conditions of the ITS co-design.
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Fig.3 The model of driving support & automatic driving.
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Fig.7 The simulation results of the control processing.
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Table 3 The result of the hardware/software trade-off.
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Fig.8 Verification by the radio control car.
~ 0000000000000000000 SIMULINK
., EFstnE 1G5
ETE—K Ir—ARE 000000000000 000000000000
HMTaE o= — i
e A g 00000000000000000 O Cut&Try O
= LI WERIR 00000 0DO000O00OooOoooooooooo
FPGA EIT I FS5—LRE
| I Wﬁﬁ%‘ﬁ, PRy OO0OSIMULINKOOOOODODOOO cOooooo
EATHIEHES HLE
= 1 | 000000000000000000000000
@ﬁ_f H 00000000000 0000000000000
H Fo 000000000000000000000000
ooooo

09 O00000O0OO0O0O0DOOO
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