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Tire preset value inflation or deflation control based on
fuzzy and genetic approximation strategy

PAN Xiaobo "
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Abstract: The influence factors of tire inflation or deflation are very complicateds In order to make tire to be conveniently
and accurately inflated or deflated to the preset pressure value, @ tire inflating or deflating control method based on fuzzy and
genetic approximation was proposed in this paper. The entire inflating”or deflating process was divided into two steps. Firstly
the inflating or deflating time was reasoned by fuzzy reasoning according-to, the preset value and the difference between the
current tire pressure and the preset value, and tire was preliminarilylinflated or deflated according to this time. Then tire
gradually approached the preset value by inheriting last_inflating or deflating rate. The experimental results show that tire can
be conveniently and accurately inflated or deflated t0%the preset préssure value in this way under the different condition,

accuracy can reach + 0. 04 bar. It is suitable for various ‘automatic inflators, and it is convenient, highly effective and

practical.

Key words: tire pressure; presetivalue; micro-coniroller; fuzzy control; genetic approximation

0 5%

RIEMRERITRZ 2 EREL, RIGHRERT 238
FHEEREZ -, S WS BRI U R B 148
i, BB B BB AR A B IR 3 T REVERAG I A R
HEF AR E, BB T2 REARBS TERS
FE T AR B BRI A 4 R L BT, IR T
KERHCR, WAR DAL WBIFR L. HESRXHTES
AR e A0 AR RS0 i P B A, o e R A S K
S B E A HF LD
ERRAR K SIET B R BEIPENEYN, RE
TEAR 1 SRS A TR A 2 I A RE I &2, el 8 5 FE 0 <3 1R
M E R B RER . BRBHAR AR LSS, ik
AR AR RO IR R R BRI E T
EEAMER ERGE. RERES, UET RS EF
BRI UER AR LR 4, SCRI10 - 11 ]3I T
— P A F22 IR R B 48 SE U (B A9 07 i (H R R
NS AR ST B R R R A , B A — RAS AR 7E A R A 37
BT SERCSAEE A —8, I VRIRTE R R M 26 4R T B
HEAT S SR EAT S >, SRR I EL A 22040
ZHEEEAR R, U 12145 0 T 8O8 4 IN8IR ST IS

Y75 B #7:2013-05-27 ;{& & H#{ :2013-07-24,,

LR (RSP LR Ll — PR B AT B 9, ) 2 e
Fpt— 4k , T EL X 28 AL J1 25K 8 bar PR, 3X 45 3C
B2 ] R R SER A AE AT R BE —E R RE. X
HERH T — MR TN SR A E L R e AR T B (AL
SERFOTE  AF B SR MBI R R TR A AT
R, SR, AR5 AL B IR B TEE, X &4 s
FURCS LA B RS X 2 PR A
. ARG G TIERHE

RITR AR ER W LB BRI TR
S R, R G A NE 1 TR, AR —uwiE R
P — i A TR, TR — R AR A — Y B R, B AL
AR EA] SEURAR, iS5 EIE, T
BRI, RS TR, B

=] 75 LR

ENERRE P8R
o R iR

B BRI RGN
BRI IR AR A B SR B0 R, SE AR AL
EH AR B EEIET R AN E D, R5 B s m-v
SRR, B EE ETBCEE , RS RIE 2 iR

EEE N IR DPL(1972 - ), B LB, BIBAZ, B, EEBTAIT W AR AR REHE BT MR SR BT R 5Bt



3306 SR A

533 %

BERH| 5 S
% L [eomicn) [amaes
IR = DB S i [ miet [ 2

A2 shag R

2 WA b LI
2.1 BHEHIRNBARINEHERLENESHR

BT RIER A BRI T S URE PRI TBE S
FEAE 5 YATe R VR PD it B FERC U] 7o

R TBLE URME P gsUE N LR (VB) Bk (MB),
IEH(GB) | R B RS JATUEEKZE PD B
XA {IER(PB), IEH (PM), IE/M(PS) , IEF (PZ) , A%
(NZ) 5/M(NS) , 1 7 (NM) , 5K (NB) | 5 it B 78 S 1)
T3 B (VVL) R K (VL) , K (L), B K (ML) , 824
(MS) ,4(S) ,ARF(VS) , BA(VVS) |,
2.2 BEMENREESH

BB R BB, IR B R B PR, IR R £
R R, SR s BUR R BTk, IR A SR 5
o AR At BRI Z RO, AR TR B o BRI, B R
B AR TR BB SR — 28, XA A B B a5 A2 (AR
LRNFY R LB 22, I RAA B R R Gl E fE o
T, 38 TR A B I PR AR R O L ZE R A B
NI R SR AT IR B2 R B b 25, 49 AR 3E T % it 56 A
BRI

— M/ NER ARG FE R FEZE 2. 5 bar M, KA A4 R HE AL
B AR LIRS RFAERER SR 16 bar, d ML R IE SR
B, Beit T ARBROR 4 AR A/ R SRR R R B RS
No

KEE

—1:1.0 —%?:).5 —6..0 —4:.0—210." I |0l 20 4l.0 6I.0 8:45 ll:‘()
ST U 25 U L b
" Fo
(o) SRR U 5 4L 0 2P DG W B

GB MB VB

RRE

[0.53 6 10 13 16
IR B S E{E/bar
(b) B MR TR O (E PR 38 5 e 2
S MS VVL

FERCS I/
(c) FERTT 18] ¥ S B L B 20
3 AEOME SRR R

2.3 R A

ORI P ] (A2 (R R RO I AU PR A S o O 22
RA—FIET AL ARIIETRIARN, — R84
A il 3R 4 S R A\ e 2 ) 5 2R BRSO 4 ] LU A A 1 A
BERANE, XEAW D ERNRAGS, — M EEN N
HIES BN REMAE T — I FNMA — IR SEA
BB RS

R ¥ TR T R A AR B R Py — O ST
PAFH (2648 then (520 13 , BUARMBE R TR . R
B AR AR/ — /N4 2. 5 bar B, T A B LAE %50

REAHHRATFEE 16 bar) FERGTEE UEE 5 HETRAS
RSB 00 LU — RSB A2 1 Bizs .
Ui (] x " RFATTREH BRI, BISE I ; SEICS
BAE - REB TR RL A

F 1 ERgAm

A W Ems WA W wms
P PD T HE P PD T #BME
GB PB x - MB NZ MS WK
GB PM S fa MB NS ML X
GB PS Vs %X MB NM L X
GB PZ VVS "R MB  NB VL WA
GB NZ ML X VB PB L %5
GB NS L WX VB PM ML %X
GB NM VL A VB PS MS) %X
GB NB VVL WX VB PZ S fia
MB PB ML %% VB NZ S W
MB PM MS %X VB NS MS X
MB PS S pa VB WM ML A
MB PZ \CR VB NB x -

2.4 FERRIEIE SIEMHLR

T R (Y3 TR AL S AR ), It
FHTARSE AR BOMIE R AR W 4 50 3 S AL N 28 A o
R R A B R Mamdani B K B/ME
ERTREE  Mamdani BOMIHEELY T @, X EUAFRE
{H P AT bar SR TI E UEE 5 SRR AR EEKZE PD
5.5 bar DR BRI R R, XMRSFE LdB
IR if P = MB and PD = PM then T = MS fl if P = MB
and PD =PS then T =S P MM, BAHEE IR S5 R
Bl 4 ~ 65T

PZ PS PM PB

X DX esiXi ] X ot P X
A1 85 6 4-2 0 2 4 6 85 11
R E SRS Y EE R 2/bar
(a) PD=PMIFJEE

108 _MB VB
E | g -
# >< i i :
053 6 7 10 13 16
WHR TR B S AA/bar

(b) P=MBH 5 &8 ¥

VVSVS § MS ML L VL VVL
75 . S
g / :
#% 0 : :

0 8 16 24 32 40 48 56

FERC BT IE)/s
(c) T=MSHIH LR
El 4 #0W if P=MB and PD = PM then T = MS B i35 R

AR HEBAR 2 R e 1D R 1 1 1 AR
& AR HEOPERER B A RN TNR, T
AL 77 AR H e (dum £ BRI L EUE ML) , HAE
R EORIEE B BT O — N E A R, RS b R N AY
FERCR AT AR S L T — BRI R SR R R
Bkatal, BERIRIEE T MR E S R B E REUE R &
HEFE IR B AE C, B0 A A B 4k IR 388
(BEL®) mARBEBRNMNEMEARBERRES, X8
FETCS AR s ()R FH PR R BV 34 8, AT 34 8 R —
HEFH. 2B EN TrFEE TR GFRN —FF
ET X BRI R R R R



%11 % 0 T AN S i 8 K ok 0 30 R TR T AL K A AT ) 3307

r- j:umt a)/( f:M(t)dt) ) ;gj %%wﬁ;'fﬁi?zféﬁlﬁﬁﬁﬁﬂ?%E’JE%@EE@%&,,EM@U
J:,u,(t)tdt L —(t-s)thj 0. 25t dt +fs —(t-16)tdt+fo 751 dt—J; S (=32 d

f w(t)de i ﬁ ?(t—S)dt+J;OO.25 dt+fs ?(t—16)dt+f0.75 dt—J; —(t—32)dt @

REMP, TR EP,, ST B LR P R T E R 2

NB NM

NS NZ|PZ PS  PM PB

AT 85 6 42 2 4 6 85 11
RIRPRE UEME S TR Z/bar

(a) PD=PSHIRIRIE
MB VB

, _GB
e :

1
*®

%053 67 10 13 16
MR E UEE/bar
(b) P=MBHIRJEEE

B YVSVS S MS ML L

S
#0.25

0 8 16 24 32 40 48 56
FEM /s
(c) T=SI LR
K5 #Lif P=MB and PD =PS then T =S SR #EHLs

Y.\.’..S.V..S....S ..... MS ML L VL VVL
= IO X X ><:r
%0.25 e N

0 8 16 24 32 40 48 56

FERA BT )/

o6 MR RAR

2.5 EMmFEREE
— IR FERCSERAE , F B SR I AR B B R G 1
G ETRE E)G , W E MR IR FEAE , oR B B e (H 5 4 e R
EZ 3, b BOM AL B8 TR A0S 0 S 18 AT T A,
¥ RIHEAT TR, ARG ARG BT B

3 MEBEALH L

BB TR R G, AR TR EHE & BT
BERECEHIREME, IR B R MEUEHE Dl Ud ES
AR BA AR MU, sl BB AT E
e, R A BRI BSREE , Wik Y6 E
JHE, B B GE R RS R R R 0, =
AP /Ty B AP, REM IS I B AR INEN Z,T)
FEX YIRS (] o KR 3 SE R AR AL =T — S
BB BB P U S E TR E AR RN T, =
AP, /v, Hip AP, BB G B S TS HR R
T12 v, R BGEE R SRR bR b
X —Br B PR R R — R AN TR — B B, et
SELERSE] T, BFERCUR e MG IR N (A — RE REIR B B
18, W X —Fr B e KPR R 8, SR X — BB 52
PRF3 SERCOR R v, , R AE 4 T — B B, W Z 8 T
£, A RRMIEAER B HECE EIHE R IREBE N
TER R AE B B, B ML AR YE 2 AT R A T Bl e
HE RN T IBCE (R BT R BB BIZE
W BB R TR BN 7 BT o

B 7 o, B BR R EEd RN

8= Sl % RITE W G RuL 5 GaWi D o B W S
#o, WK, WS B P, SRR EBBE B FT R Y
Ty =1 PPyl /v, 35HHE T, #EAT MR, SR EFE T, IR

v, =1 Py = Py | /T, BTG AT R & h Bl e s i B
SAREMT AR S BE A TE R, BB T B EH,
X —Hr Bt Rt 8] T, #EAT R A R 2R T — ik
SHFEAFIRABE O T B BB TR
RE A B OB E . R B B S BB T 3
B BT T BLEE, e — B Bt =t it 8] T 1T FEX
BIE, ARERRTHAER, T—HrEa g ssg, M
X—HEHE T — B EBREIE.

wi— | [ mB_ | [ThR=
S [P, | [RIGH HP, |~ TP, 53]
Fm{E T ERP, o T NP, PHET AP, B> = Bk
FRA || M) | s P
BHE)T, HHET; i ET,

H7 sfeErnsA

B BE LB ER e, = | P, -
Dy | /T, WEIE A P, AR ETEH R AT, =
\PEP, | /v, TSERR LA T, REINAR G P, R E P,
Br LU B SE PR P SE I SR R vy =1 Py - P, | /T

Bas  BRE L -BBHRPHERIERy, =1 P; -
P, T, UHE BN Py TR BB EEP R E T, =
NP =Py | /vy TiSEPR BT Ty WEIN RGN Py EHRE Py,
Bt LUK B B SE PR E R R R v, =1 Py - Py | /T

X ETHBE M BENE L EWBEE.
4 BFnk

X B LR Y2 AVR Atmega32L B #L, BRI &
R AVR B L) ICCAVR + AVR Studio & , (L%,
EMREAMSAGENEFOE IEF BRTEF RN
WFRF . BAGET R U SEH TR T
BFE,

SRR TR RO, 2 RN R SR, B
Ak E T A S R A T A o, S AR B A R TR R A8
T, e e R BT S0 R ) I T (L SR AR B T A A
BRENE, GBS L 2EE BT R & E T R
AR, B SR Ao BR ] U U 3 oA 3 B B R (B 45 I FE
AEERE,

TR TP RN 8 F7R

5 SBMRA

3R R AR TR SR A E R e FEIFEN
RIFANAMS ARG T WK, F* 2 EPMRENT TS
WRGER, HP XA EFIFENARRLRER RERR
F18bar 11 H 195/60 R15 3 A5 LL 1 s AT EIEIRRMA =K
S 3 3.2 bar RIG S BB IRIEAT T2, I B E K 367 s,
EPHIRER N 2. 5 bar HMRXT 2 Y S 195/60 R15 #
BRI B 13. 5 bar 1 16 bar RN EESERE R, 7
SIE x " RARFTSEL



3308 SR A

533 %

It
EE
B E;%:]
B TR ] Al e
BHARS
BPOR A RS
Tk R B BB T TR
&
SR BF
HE, R HR
MR ST A
BB A T ]

B8 oA R TRERRE
R2 ETEN5EEEEERNEDRHSREDHMRER
i Wi mRE ‘KB %R TR s
®Hp ERE KE  EhH BB Ax AE

R¥ fh/bar  fH/bar fH/bar ¥§E/bar Fy: 23 FE
1 2.5 0 8 +0.04 96 49
2 2.5 0 8 +0.04 210 P
1 2.5 0 5 +0.04 121 X
2 2.5 0 5 +0.04 227 X
1 13.5 0 15 +0.04 478 P
2 13.5 0 15 +0.04 1073 P
1 16.0 0 18 +0.04 631 X
2 16.0 0 18 +0.04 1178 %

LLERFY R B LI T ENARTR AR~
FECRA T UREAT T 2 FER A T BT <R 1R
BB HRIE TR R A B R AR A5
FERCR IR B E TR B S TR X B EER R
R R RIE R R R G A R B ST R AR T2
o BT TR A E TR H ST RR AN F TR
FMF T MR R A B R R ESR VB RTER — R
FMF T RMRBCRBETERAF TL ¥ A 32T M58
BORARGE ARINF L B T2 T BIRME 2R TR 5358
ERIH TR IARNBRRA BHBE, MR HE MR
BN B R FERRARGUE B2 BmEE] 367 s i b SR
6] 49 5 & 416 s, B2 LR TR 5 4 B I SRR I ST R S
FESHT[E] 96 s A% 25, T ELA T UM -5 18 4% 18 3T SR W Y ST L
SAGAFEAE2 I XS AR M EREEMEE,
A T R Y R S A

6 iz

ASSCAPHT T H TR 5 5 LA SRR R IR T BE (H
TSR M T 77 8, T B R b 5 B A PR M 1y B AR AT
RREBIFETSSAT S BB A <, AR5 G B I B T
WREH, SRR IUEITXF 7 B BRI SRR SRR, 1T
DASKBUR 5 i D P RS B A B B e ) S T i T A
RO AR IR SR B AR A S . 44
BITIEE A PRI S 6], T LA — 2B DAL O ek 4, B 3 %
SRR, IR E IR,

Sk

(11 PR, i, BARE. AR RERIR R R EBRH]].
LR HE T A 22247, 2008, 28(10) : 870 - 874.

[2] XULN, XUE JF, SUN J H. The tire burst ¢f automotive early-
warning system design [ C]// Proceedings of-the 2009 International
Conference on Networks Security, Wireless Communications and
Trusted Computing. Washington, DC: IEEE Computer Society,
2009: 802 —804.

[3] de VRIES R P. IC innovatior in automotive [ C]// Proceedings of
the 9th International Conference on Solid-State and Integrated-Circuit
Technology.| Piscataway: IEEE Press, 2008: 5 -6.

(4] ZE3. N FEARILB AR MBI BBE . Rl s
SE T, 2008, 46(5) :36 - 37.

510 TeHeLr, BIkAE, B K. TPMS MIBFFE R3] . I Es (U =
11,2005,26(z1) : 441 —442.

[6] sk BRT MARPARY AR A BEWERGE RIS EHR
[ DT AR o 7Rk %, 2009.

L71 LKA R4 48 G M0 & A B R BETTH 5 LB D] 5.
#B: R R, 2009.

L8] BRI BT M s W IR A s A B 45 i MBS D]
F ARG AR RAE, 2007.

[9] %M1 ZET ARM [RIRER R LK W AR SER R it
[ D1. AR B TR R, 2010,

[10] X0 —FhE BRI JE MBI AR BT D] B3 BIASERK

=,2007.
[11]  #CEHR, W, BaETr. B R ARSI JUR
5% %, 2006, 34(8) : 175 - 177.

[12] KM, BERE, XPHR, % 8P R R B REM R
HABFSEL C1 /7 2009 A ERAEZESESIBSCR. Juat: SR Tl
HiRR AL, 2009: 546 - 548.

[13] EH BWALG S B E R BRI M. Jex: HHERZENR
,2003.

[14] BRI, KAt 2 TEMAE R B ILES AR |
FEEIR,2011,39(4): 971 -974.

[15] #t, FJBME, T8, 2. 2T Matlab ) Mamdani 5 Sugeno %!
B HEBEBTSEL )] - THEPLAL A, 2006, 26( 12) : 223 -224.

(k&% 3290 ®)

[4] RIGE, HEeE. FiAESAMAEIELEE AR M]. JLw: BT
Tk it it, 2010: 148 - 185.

[5] KULEMIN G P, TARNAVSKY E V, GOROSHKO E A. Land back-
scattering for millimeter wave radar [ C]// Proceedings of the 2004
International Conference on Modern Problems of Radio Engineering
Telecommunications and Computer Science. Piscataway: IEEE
Press, 2004: 138 —141.

[6] TEAER, Xl A& CFAR MR ARL]. RETEREHT
iR, 1996,18(7):9 - 14.

[7] NITZBERG R. Clutter map CFAR analysis [J]. IEEE Transactions
on Aerospace and Electronic Systems, 1986, 22(4): 419 —421.

[8] T, RBA, B¥E BRFETEE=HBMBED. it
LN, 2011,31(10):2738 —2741.

[91 %, s, THE. il SAR BRG] HE P
FH,2011,31(9): 2402 -2405.

[10] MENG X W, QU F Y. Adaptive clutier map detector in non-homo-
geneous environment [ C]// Proceeding of the 2010 IEEE Intema-
tional Conference on Signal Processing. Piscataway: IEEE Press,
2010: 2234 -2238.

[11] PATEL J K, KAPADIA C H, OWEN D B. Handbook of statistical
distributions [ M]. New York: Marcel Dekker, 1976: 92 —132.

[12] ¥ Bk RGe g A B M. VE%: PO M FRHER
JiiAt, 2007: 50 -222.



