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With the social progress and technological development, traffic safety has been higher and
more urgent demands, Therefore, the manufacturers of countries all over the world have con-
centrated so much efforts on the intelligence research on automobile over the years. In order
to improve the safety driving at night, Based on the problems of traditional front-light system
which is can't provide good lighting in time and bring dazzling to driver when the car passing .
The research of automobile adaptive front-light system was the high valued.

Automobile adaptive front-light system can provides the reasonable lighting beams accord-
ing to the vehicle status and its environment, it can provide a good the best view for the driver
and prevent traffic accidents. This paper considers the adjustment of front-light when the veh-
icle driving on the corner, meet slope and the car body pitch at night,As well as intelligent
control aspects.

This paper first study the current situation and development at home and abroad and the
development trend of AFS, according to the correlative legal basis and the function require-
ment to puts forward the design of the whole system solutions and choice more important
sensor which are used. Then the paper set up the the mathematical model of horizontal
deflection and the height adjustment of the adaptive front-light based on the vehicle
parammeters, and with labview software to simulation analysis, the vehicle parameters and
the lights deflection angle of the quantitative relationship.

The paper detailed study of the control strategy of AFS of Automotive uses the fuzzy con-
trol theory,the AFS adopting the fuzzy control strategy, and compared with the traditional
which depends on precise mathematical model. the fuzzy control strategy can help to achieve
effective and more in line with of the intuitive control of the process of role descriptions. This

conclusion laid the foundation for further research of AFS.

Keywords: AFS; simulation analysis; fuzzy control
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| Selected variable "%3_V" | | Selected variable "7 FIE R iU I
B 5.4 ZFEFREMICTRIE T [El 5.5 FIEZLE AEMICHERE R

AR 55 Je R M B T L Al ORI AR & v IR E R, I3k 5.1 o
#5.1 FiFE VMR ESR

RIBRE 0 1 2 3 4 5 6 7 8
VS 1 0.5 0 0 0 0 0 0 0

S 0 0.5 1 0.5 0 0 0 0 0

0 0 0 0.5 1 0.5 0 0 0

B 0 0 0 0 0 0.5 1 0.5 0

VB 0 0 0 0 0 0 0 0.5 1

77 1) A A TR RO E . KT MBS T MBI TR, {BOR, fod, AR
AN, FE, RN, IEH, IERY, EI{NB, NM, NS, Z, PS, PM, PB}

7t Matlab [#) command H i A\ “fuzzy” 5%, KT EMEHIgmERS, KEE5 2 E
KJgEvE, R AL ) A SR E ek St 26 th 22 1, anf& 5.5 B

R 55 Je R AP ] R L el A R v IR E R, 113k 5.2 o
% 52 HEEA o MIEMRER

FEE | 6 | 5 | 4 -3 -2 110 11] 23 4 5 6
NB 1 o5 ]| 0 0 0 0|0 | 01|00 0 0|0
NM 0 | 05| 1 | 05 0 0|0 | 01|00 0 0|0
NS 0 0 0 0 1 (05|00 | 01|0O 0 0|0
Z 0 0 0 0 0 05| 1 (05| 0 | O 0 0|0
PS 0 0 0 0 0 0|0 05| 1|05 0 0|0
PM 0 0 0 0 0 0|0 | 0]O0/]o0o5| 1 |05]|0
PB 0 0 0 0 0 o/l 0|0 ]|O0]oO 0 | 05| 1

5.3.3 HEHIZ I ML B9 3 5T
A 25 1) 4% (10 2 B AR R AR P A1 5 MU BEAT R pR SR 2, At U 2 2 T
K20 R A A IR 3R B A AR SR 3 Sk b B — PP R RN AR SR E - e AR
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NSRS AL — Pl 5 P 4%, BN SR B R3] 5 30, BN S 7 2% A
fas T AR, T EARYE KB R SEIR A A TR e, S KIIseis IF A i 4
145, TR R R A B A B ] 26 AR A B = T H 0 .

FEER 2 KLU AR P O A%, e O 25 LS M A A 42 | e R RE RO P 38, 2
RAZHFN S B, A BA SRS B 5 AR 32 R 0 2 S ORI A 5 R 1 RE 1
ARG R ) SRS R A B e

MRIEFE P BLAE A RS IR A T KT I % B 0 o M AR AE SEFR R AT R 2258

AR SCEESL LU RIS f RS, Ak 5.3 P
5.3 FEATKFREEHIMNE

BT AKF LT
i £ VS S M B VB
7 | NB z NM NB NB NB
]| NM z NM NM NB NB
# | NS Z NS NS NM NM
23 z z z Z Z Z
M| Ps Z PS PM PM PM
PM z PM PB PB PB
PB z PM PB PB PB

A 22 1) D S BB BT 7 1) A M B Y B AR I8 45k X 38 A S A i R AR Y A —
FRRIFERIR R R, AEREAERIEO T, R ATHMEMEEARR.

AR A EAE IR, R BT 5 BT IR, AR SCEM Mamdani 42 il LI DA
A 2 £l KL«
S TR R A A

If v=X; and @=Y, then 6=2,

He, i=1,2,3,....9; j=1,2,3...,13; k=1,2,3...7
R B % R R oR N
R= U (X;xY;)xZ,

VXY
Z =(XxY)e R

FERRA 2 4 e 0 VE B B ME P AR ORI RN, i S ORI /s R ] — At
R ARt EHET R View fr & BRI SS, DO ANl i< &, 25
Pl
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B Rule Editor: &= —— —— - — (== = |
File Edit Wiew Options

1 I (EE_Vis VWSE) and (FEEESE_ Wis NB) then (T ACF{EESE_Ois 7)) (1)
2 (FEE _Vis VE) and (FEEEE_ Wis NM) then (ETHFEEE Qis Z) (1)
EHAE_WisNS)then (ETHFEEE O

lm | »

%]
=
-
1
fi
A
W
&
[0}
=
o
=]
o
i

&_ Wis 7)) then (=477
#&_ Wis PS) then (Z=4T A0F4
& Wis PM) then (=T #40F{
&_ Wis PB) then (21T 74
__Wis MB) then (=T HFE
w ; =

@ is MM (1)

9. If (ZEFE_Vis S) and S is MM) (1)

10, 1f (23 _V is 5) and (5 s W is NS) then (ST HcF28EE_0 is NS) (1)
11 If (ZEFE_Vis S)and (FEEE&E__Wis Z) then (ET P EES iz Z) (1) -
If and Then
El_Vis FEIHERA__Yis FFAT A FIRFER
A =]
5
1
B
B
nones -
] nat ] nat

~ Connection

) er

u @ and 1 Delete rule Add rule | Change rule | == ==

FIS Mame: £ el | | Help | Close ||

5.6 ZEKT7K TR H= I AL

ce Vi

Dl

File Edit View Options File Edit View Options

FE V=4 Fioim_v=0 TR _O = -4.666-017

o O e

EITHFIRER,

IS et it e RN T E IR

2 = o R e

KOs gy O b | - |20 e

— | X grids: 15 Y grids: 15 Evaiiate l
Move: ;e_nl ﬂl dﬂ_wnl L‘ | | || Ret. Input: | | Help Close |
J |0penadsystamlgwrzwl. 35 rules || Help Close | No file name was specified |
L — ===

Input: (4 o) ||Plc¢puims: 101

5.7 AT FAREEEMIZHIRANEE S E58 AT

¥4 chedengmohuzkongzhi fis (547,  BA# 1 FH BRI N BIR0H 25 1) 2% 2
AHLH, 7E matlab ) command F%i A\ readfis(‘chedengmohukongzhiqi®) Bl 7] 75 Hi S 45
A IIES
5.3.4 fRIEHH

AR AR HE L BT D€ 42 e — MBI i, TESERRas il R b, 0K H 1
FEORI MR ST BURS B (0 S50 A h b B, B o), @ LR LR B

(L HKFEREE:

B K SF g B B0 R AR S 45 P DR B2 B R I e AR e . W R R A LR
—A, WECEATHF{E .

(2) Fibik:
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VRS R R A 2 5 AL bR Bl TR AR 1) AR v B 2 —, H AR
_Jowu(o)dy
[ (o )dy
$p i P )T SRR 425 1R 1 B 1K T 2 N O
(3) RFUMBLF-38%

HHARN: ¢

YK, - X,

S K hRB Ik, AETHE SRR

RBCTINBEE I RN A U =

HRARSEBRAS SR R A K, REUOHR s T HMBAR R . Kb, 24k
FEK, =, (%), LA
RS I T ST T L7 T N T L0, 5 AL 45T A i

PEfIE, R 5.4 NZENT KT e OB 42 1) 3% -
%54 AEANRAKFHREEMES

AT R

W | 1 2 3 4 5 6 7 8
6 | o] -2 4 | -427 | 525 | 525 | 525 | -537 | 537
5 | o| = 4 | 427 | 427 | 427 | 525 | 525 | -537
4 o] =2 4 4 | -427 | 427 | 525 | 525 | 525
3 o] =2 3 3 | 327 | 327 | 427 | -427 | -427
2 | o 1 2 3 3 3 4 4 4

Bl o4 |0 1 1 1 2 2 2 2 2

G

sl 0 | o 0 0 0 0 0 0 0 0

0T 1 1 1 1 2 2 2 2

bic
2 | o 1 2 3 3 3 4 4 4
3 | o 2 3 3 3 327 | 427 | 421 | 427
4 | o 2 4 4 4 427 | 525 | 525 | 525
5 | o 2 4 427 | 427 | 427 | 525 | 525 | 537
6 | 0 2 4 427 | 525 | 525 | 537 | 537 | 537
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LR ERTR, FESEPRZERAT I RE R, AR 2 I RO 4 ) SR N B AR B R A
{8, S5 B0 2RI Bt 82 7428 il HE U H AR R A I AR TS A, RSB PR SE
I Az

SRR IR TS PR A T HSebs FR AL (S AL, BORA i F (i
Oy FRASR P2 ] 2% (K L AR R BT, K ASOR AR i 25 o RO s R A, RS S A
CiBEHlE, LRI BT R — MRS RIVER, R Shng B T A KRGk H K
MC 912XEPMAL H Sy L, AT Ik 3R 505 1 rATLRAZ ] 42T 7K P e £

2 B [ R O, BRI SRR AT K R A O, RN
30km/h i, b BORITHL, X, =int(k,v+0.5) =4, M 7535 R 5P R AT DURA 2 2% 4R
JE TR R &S, XSRS R R E LA G, N T SHCERAE L
AR L AN %% e 3 %% F R O, RIS x, = int(k o +0.5) =1, AF% m 5k %% s

J& oR 5 B R AR S 12 % A T RS S R 1 IR, X S PR S N 2 B G R R B A
Fier, ARIEAORIE IR 0T R R AR T DATHSRAS 22T KR A ML e 6
X a8 S BANIE BRI AS Ho r BAT D VR 22, DO ECA AR R (i 2 — Ff
BARDLS SEPRAT R AAAEE — € DR, SEBMT R R T )T A SEPn  L E ZE BF
B IRBNAE J1 55 AR5 Do AT e A OC &, IR BOR 42 A g a2 Y n] LiE — 2B AL 3 i) 2
W, B/RETZRE.
5.4 R ZFERIRATE R 75 [ FI 3R AR

TR L5 0 O A 1 00 0 42 1) B89 2 4 B AR 3 22T ) 5 L7 0 3
By, R ] SR R AT DL PR (R B 4% il SRS
5.4.1 AEESRHNELTEE W H AIZHI SRR R

KT LA A P R AR SR 38 1 T v P A s P e AR A T 502 1, TR
SRRSO 2 ] i ) 42 1) i 00 N 42 1) A2 I i e vt PEE AR SR A 5 1 L 42 1) B DR 22T )
e ELWMEE AR T 2B AT B RS S, B A B R A 2 B E 'R R,
ke 5.9 fiis:
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AT E AL AH

> Y TEAT L e BT
R
Je e ARG AH, o | >

B 5.9 ZEATEE R f RS HIIE B S5 Aa

(1) B BRI 425 1] 4% B0 N B ) 22 R 1R 03

TEAZAR IR R, o el e N AR B R I, ROV Al i v P A AR 115
AR A R VR R T LT TR (RIS E AR, TSR S e A S I AR A 7
-10cm~10cm Z A2k, B A B Al S e AR G O AR I [ Al ={-15, 15},
K B 9NN {-4,-3,-2-1,0,1,2,3,4}, HERHTAHK, =4/15=0.27, XFERI RIS
L SEBR R 215 42 5 BRI E ) R R x, =int(k,Ah+0.2),

ZEAT T B (AR O T R B A DY 1 E R RS, LA KT
TH A SEHETT, ZEXT I bR AT A B RIAE-3~5 2 [a], Ha A P 1A AR AV Bl 7R -3~ 522 1]
AR . HCIRZE AT B I LR S S I N {-8,8Y, K 9 N4, -3, -2, -1, 0, 1,
2, 3, 4}, HWHIKTH: k,=8/4=2. HIHHFEHE A BRG] okt B
BomiEdl e, LLEARET, FRHEERFLRMUMEIE, 5358 IEH E.
(2) RIS A RIVASDRN 42 1) S5 T bR B o

AR S BRIV AT BRI, FRATTH I 2 £ oo A SRR ) AR AL 00 43 2 B AR 2«
{fik, fih, %, 1B/, 1IEK}, BI{NB, NS, Z, PS, PB}: H PBRIRIAE A
FiAME, NBFRIRAE o i % s E
TR R BRI S S E = M. Wi 5.10, 5.11 fis:
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- - . e - e S =
Membership Function Editor: CHUZ D = — P W e Mermbership Function Editor: Untitled E o[ e S

File Edit View File Edit View
2 ot poirts:
FIS Variables Membership function piots 110t points: 181 FIS Variables Membership function piots PI%t P 181
NS z Ps Pl HB NS z PS PB
YK .
el
Bi%  outputt
F# - WS LEE
T n n n n n 0 1 T L 1 1 1
input variable “ATEh" output variable 22T B4R
| Current Yariable Current Membership Function (click on MF 10 select) Current Variable Current Metbership Function (click on MF to select)
| et At Name 18 Name STERIHEaF || Name 1B
Tyne input Tywe trimt - Type autpt Type trimf =
Params Params 6 -4 -7]
- v [5-4-2 Renge a4 L84
Display Range [ ‘ Help Close ‘ gy g 44 | Help Close | |
Resdy ‘ Selected varishle " £1TR THBE K" |

5.10 SR ZF AR 1R 15 R B R 20 E 511 FTEEML ARMICERE R
(3) SR B U f d S
ARIE SEFRAT 22000 VR4 Ja U O Ja RIS, AT BB 1) T —E M

DL —Set 58 B0 RIS, FRATE LRGN a0 5.5 Frs:
%55 EITEEREEHMNFE

LVqEIE Tl e AR AR AR A R

AR NB NS z PS PB
J& % | NB Z NS NS NB NB
m | NS PS Z NS NS NB
k| Zz PS PS Z NS NS
% & | PS PB PB PS Z NS
& | pB PB PB PS PS Z

RIS RAE matlab @ IR PR, ORI 2 i DU B 45 i 5.12
FI7R s ZET 3 fi e AR £ il e o i 2k B 5.13 B
B Rule Viewer: Untitied [T L e B surfoce viewer: Untiticd SRR oot

File Edit View Options

File Edit View Options

AiEEEkEE -0 SRR - 0 EATE R = 555018

S

- — 2 -2
i b= AsEEEEEE

21 * (input) semEm . V0 EwEsm . - L) eTsEg -

%3 X grids: 15 ¥ giricls: 15 Evalugte
Ref. Input: Hell Cl
hiove: left right | down| up ‘ | | X ose

|0pened systam Untitlad, 25 rules || o Close ‘ |Rﬁadv ‘
512 XK TSR M EE S 513 ZEATEERESTEHIEHIN 4 2%
ia F B Ok T B AT i EBORI S RS A B, 3R 5.6 TR

ot 0 o) HPIcrtpoirvts: o
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% 5.6 AEATRAT RN EE RITIEMITF

& fT HE Al v B AR AL 22
H ¥
it -4 -3 -2 -1 0 1 2 3 4
4| o 0 -2 -2 2 | 325 | -367 | 367 | -367
BEl-3] o o |-167] 167 | 2 | 275 | 325 | -325 | -367
| 2| 2 | 167 ] o 0 2 2 | 275 | 325 | -3.25
mlal 2 [167] o 0 167 | -167 | -2 | -325 | -3.25
o | 2 2 2 1.67 0 0 -2 -2 -2
%1 1 | 325|325 | 275 | 167 0 0 | -167 | -167| -2
| 2 | 367 | 325 | 275 2 2 1.67 0 0 2
% 3 | 367 | 367 | 325 | 325 2 1.67 0 0 | -167
4 | 367 | 367 | 367 | 325 2 2 2 167 | o0

fRHE T R LARHT— T AR T, Al s B dem, 5 il FE AR K A -5em
I BT Sl B AR A 220 9cm B, AR DL BRI AR & DL CBORIRUNI R, 73 2T AL T
TRZ) 35S X5 B AR BAE B BRI ZE S+

FESRBMT 2T, R GRS IR BN R E R G2 MR ESH, Wi
AR SIBCF R — FRS A, 1A IR EIREN S RGTORIFEI, BUERA
(A ST R RS, AT R PR RSORN 42 o S s S EE 2
5.4.2 RE LM FEMEE RN AITHIREIMAR

VAR L 3BAT S Ny ZE KT P R A 1R SR, AR IR LM BE AR BASRE S, AR AL
AU P 2B — I Ta) 22 2 A THSE B IEAS B iR 3 A o AR5 AR T B I 4T T 4
FREVH RN 75 T A B . M T B AR I BB R T R T TR R B S N A
I, AT i L T F i A ) R 0 0 0 L R AT S0 T BT 8 U P e DR 3 PO 3 I T i
RN A

e SE R AT R R e, SRR 60kmih,  EL TN E I KT AR T T
RE) /NI AT, B MR H Bk e A 4D HE FLIRSAT AL Ir) b TR 4 R
KT P o SR R A R, DRI R LT Y L

B TR SR A B0 DL S BT ST 0 b ARG B AR R T A 2R 0T 5 B RS, gk
VR ZE AT HRAT 7R BT 1) ) b E R e A S . A 5.14 Bk
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@©-
B

B 514 FE EWHRERAEAEREE
Hrf, 0 NEEABITE ISR RIEE, LNAAMRIERRMEES, r NET Y6 E

LA A
PNEEHHIROP SN CRIECE

5:(Lsm6?max—H) (5.1
Lcos@,.,,

SR A FARIE AN R A )R i v I 4R B S 0 B AR L A 2R AT 5 A A e
FRE, B Jr AR i vE S0 A B AR AR RK iR 2, EA52D 1t M LIS A AT LA TR B 7
(AR )

5.5 AKRE /N

A TSR H AR AT B R A A S R, B RE RS T R A 2 &
A ZH AN TR R, SR GBI R A R U0, AR SO ZE AT R 4 il
7 ERANRIWETC, I AL SRR B AT B T LR A 1 XS B, 45 RS
AT AECKT e T T P SR SR R 2 i B 45 5 BACRY e A FE R SR B £
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ZivhRY

Gt SR

MEINZAEHZE, IR a6 RGO EAE) W H AT 2 iz —,
H T IREEZ R E, REHARZ I HESMed AR Hg e 4E b, A
BB B TE 35 R AR AR R o ANV SOl o [ A 4148 R A HEAT 428 il R G RITR N 3 BT 5T
T LR LRSS iR

(D) RI\BARGEM TR, WET AFS REMEAME TR, B TAR
Grrb TV S B0 & R RS . IRBEEE L DL L BT MC 912XEPMAL H ML HEL 742
i B 7T o

(2) GEL T Re T RKT IR 7K Pl DA K v B2 TR B 1 A4, IR ) labview BfF
AT O E T, BT EWAT S R W e B R R

(3) X ZEAT (R 7K ST e LA B 2 KT A0 A0 v S8 TR 8 SR ) 7 SR 428 ol S, 4 ORS00
& T MC 912XEPMAL H 5 L b 2 3t s LA T 121 o

(4> M B Re Al AT OO I SEmE , IR SRR RIS LE i, 45 A
A2 1) SREWE T LA 4 SIS B P 46 75 oK

VR AFS BRI BT R G SR m R AT 422 A W BB U7 ), SR 2R AT A )
SEIPRE A A0 Bt AT E A E EUER IR RAM S, AFS B A8 R AT ALK IR AL
T B N AFS HReiEH RGHA T B MBI ARG R, FELS AN H 155
#re

FEXAER L AR T, AN N B8 77 LA RS Fh B AR A R ], A STt A7)
SRIEIEVFZ AR, A4 A O AR T i 2z, B CLF JUAN 7 TR i — 2B it 7t
I TT T 6

(L #E—HE AFS R4i06e, W H S IRATEH R AT AR 2, AR B AT 58
R B B 58 BT ], BB T BT EAT 5%

(2) BT A SEhrAT B AR 2 — BRI AR A, RT3 B 7 1) b 1 1 B R
JERE Z MR 2R, BT —ANE Y E S,

(3) HH TR MAAEIR, A U0 SOBORA 42 R0 0] (e 2 B T 25 Tt D3 R AR 2 0 e o
(¥1, TAELUE RGP AW TS IE, 15 BB AR AP H T4
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