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Abstract: The core of the rectangular phase-portrait approximation is the efficient partition of the control model. The
phase-portrait approximation based on quality reasoning is proposed. An approach for mode partition is then presented
based on the characteristic of the vector field, interesting polynomials and their Lie-derivative. A method for the refinement
of the abstract model based on the refined polynomials is also given. Experiment shows that the phase-portrait approxi-
mation based on the qualitative-reasoning partition obviously reduces the partition number of the mode state space, and

enhances the verification efficiency.
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fl(Rectangular phase-portrait approxima-
tion of affine hybrid automata)

3.1 fidHBA B3hHl(Affine hybrid automata)
EX 1 HBOSRAASNE—AJCdlH =
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ON =x=h-ax+bx, OFF =x=—ax+bx,
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Fig. 1 Hybrid automaton for gas-heating system
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portrait approximation)
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4.3 Z Ik (Refinement of polynomials)
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Fig. 2 Partition of the mode {1

TR ) BT R &R KBS 1K FE JEphase-
portraiti T LU 3 7.

B3 HEAT ) %E B phase-portraitiT L
Fig. 3 Rectangular phase-portrait approximation of

the mode /1

6 SEI K 524 (Implementation and example)
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JEE WS R R N A2 AN 2 Bl N 1 DX,
B 2 4
M=|2 3 4
2 4 A
S g BRI R, S5 R 8 5 AMD
1.4 GHz, 512 MB RAMAILinux#/E R4 4. #1Lk
BT Mpartnumbers) nil HX0,2,3,4,50, 5 ik &
ED Rl T T RO AN | DT B T E AT}
RASEL HMpartnumber OB, 3K 7~ i F 5
43 Wphase-portraitiT L 46 iE. M SZ 5 25 W vl LLF
H, Mpartnumber BUAE 48], BS54 20 H, HH
tpartnumber A0S, 361k B 75 X 43 14 22 T AR A4S 2
J%/> 71060, 56 UF I (8] 9D T 78.24%. ik, SHE
K43 AH PR AR, A5 F e M 1 2 X 29 1 56 4 P S M o b
TR M H , O E = T 30Uk R A%
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Table 1 Results of the experiment
partnumber  WAF/MB  t/s  RIoZ A
0 89767 67.13 1406
2 37452 28.87 524
3 21910 18.79 402
4 22340 14.61 346
5 22352 16.04 353

Pz 2% (] k1| 43 & phase-portrait 3T BLIF) CHE D B,
ASCHR T PEAEBE IR 3 S, iR RE N sh A
FEMER AR SRS R 4. 2SI, T etk
21 1) 45/ phase-portraitiT {bL 46 1IF i 55 Mgk /> 7 4%
AR £ H , BORHSE = T SE T RCR. AR
(I FERT 520 D7 SR & B BIHL, SR 1 78 A 3L BT [
IG5 RRE AT IE T 2 IR A 3 s,
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