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Abstract

With the continuous development of the automotive industry, with the support of
science and technology, automotive intelligence has become a trend. Traditional
automobile driving is mainly manual operation, and drivers are sometimes disturbed by
other factors, so there are certain safety risks. The design and use of intelligent vehicles
can not only help people save resources, but also solve the work that people cannot
complete. This paper combines ARM embedded chip, designs and implements intelligent
vehicle control system, aiming at continuously promoting the development of automobile
intelligence.

Based on the incremental PID control algorithm and graph theory algorithm, the
ARM intelligent car control system is designed and implemented. With ARM Cortex-M3
microcontroller LM3S615 as the core control chip, the speed of the car is output by an
integrated 1024-line encoder, and the speed and direction parameters are fed back to the
DC motor and gyroscope. The wall information is detected and fed back by the integrated
infrared sensor IRM8601S, and the contour map is used to realize the automatic driving,
obstacle avoidance and road search of the ARM intelligent car. The best choice is the best.

Optimal path and other functions.

Key Words: ARM Embedded Incremental PID Control  Intelligent Vehicle

Graph Theory  Closed-loop Control
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Jeflems
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G
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4. 2. 2 fERBEOBERRT
(1) FEREREEREFRAEE

ZLAM AR IR DR PP R R B A5 B OB B 0 v, X TR S HEEIRE 2

BCEAREAL, AT Hrr, BREFFREE, & 20 Fros.

ity 1 7€ X

A 4

H ORI

\ 4
L
LM A

A 4
While(1)
SENEH

BB
T35

TR

K20 EREFREE
(2) fERREGE IR
void__sensorlnit(void)
{
TimerDisable(TIMER1_BASE, TIMER_B);
TimerControlLevel(TIMER1 BASE, TIMER_B,true);
TimerDisable(TIMER1_BASE, TIMER_B
|__IRSEND3_LR);
PWMGenConfigure(PWM_BASE,PWM_GEN_1,PWM_GEN_MODE_UP_DOWN
|__IRSEND3_LR);

PWMOinPutState(PWM_BASE,PWM_OUT 7 _BIT
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IPWM_OUT 3 BIT, false);
PWMGENEYable(PWM_BASE, PWM_GEN_7);
TimerControlLevel(TIMER1_BASE, TIMER_B,true);
TimerDisable(TIMER1_BASE, TIMER_B,

|__IRSEND3_LR);
TimerDisable(TIMER1_BASE, TIMER_B);
TimerDisable(TIMER1 _BASE, TIMER_B);

TimerControlLevel(TIMER1_BASE, TIMER_B,true);

}
4. 2. 3 MEEHRERRT
(1) F2 R THE
TERCRRARE PG Th R P, 8 BE/INZE e A P EH PR R ], A 5 S
PRI, A AR 5 AT e By
LFEIRX I EAE 22000Fs, KAEEHY Ims F . FREC MPUB050 FERR 1 i
i GYRO_ZOUT, sk R A, #E &MU, "TRLHEE MPU6050 FE
HZAS 0 4 1 w=GYRO_ZOUT/16.38432,
THENURR o i AR e ORI, WS MEER0, A (B) k.
o=[ wdt = > w(i)*t(i) (5)
KRN Ims, R TR AN A I RAEAE 5 R A AR R, FoR AN, {8
22 AR
(2) FEAEHIRE T
void GYRO_Z_Angle(void)
{
intl6 w=0;
zlg7289Download(0,0,0,GW%10);
w=w/16.4;
GWH=GWH+w;

¥

main (void)
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int16 Val;

TimerControlLevel (TIMER1_BASE, TIMER_B,true _MAIN
|__IRSEND3_LR);
TimerControlLevel(TIMER1_BASE, TIMER_B,true);

TimerDisable(TIMER1_BASE, TIMER_B);
zIg7289Download(0,0,0,GW%10);
mazelnit();
MPU6050_init(1);
zlg7289Download(0,0,0,GW%10)
{
GYRO_Z_Angle();
zlg7289Download(0,3,0,GW%10);
zIg7289Download(0,0,0,GW%10);
zlg7289Download(0,0,0,GW%10);
zIg7289Download(0,3,0,GW%10);

mazelnit();

}
4. 2. 4 BRBERERFBT

(1) FESLARFRAITT [F)

N T ET RGN X IR AR IR 5 R, 7 2R s/ il ic 2 o agid
SKPER B, N 7T LSRR, U E E AL, IR LUR BRI AR
TR Z R, AL E AR AR B ARARRT R E BTy BEAT AR, AR T
LRIEH AR

TERZRGH, T ETJ7 M HE R, R4 /N R 1R 5w 1) /19 7 ) 5 S
N0, A RIJTEGE O 1 18 R BT TRE O 24 8 22 R D7 TR E N 3.

(2) SEE(S RAFAE

RN AT RE T, EHREAN R EL RS S, K, &
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RN, TR R AR B, AR P A7 R
ORI LT R RN O B % 3 R,
R 3 HaBEfE DA T 30

A EAL 4%} 77 [F) AHXT 7 18]
bit0 70 1: A%, 0. AHGEE
bitl HI7 1 1: A%, 0. AHGEE
bit2 T2 1: Hi%, 0. AHEEE
bit3 K53 1: A%, 0. AHEEE

(3) REHMRIE

D AFEN

TRV LT B S50 h 5 T RS SR, i ZE T I P A DA B RN,/
MRS G MARE, R, REAFZERLERES. rEEwE 21 fox, Eh
AebR (0, 0) NNEHK R, BENNEBHNEKRT.

| O
|

1O

-
|
|
|
|

_______________________

Bl 21 4 TR S
2) JETEN
H5A4FIENARRL, fER SR IVERNE b, R P®, MR E R
T, HUGRMENT, BEFRAARES. mEERWE 22 Fir, ER/NER R SRR

=

JE{D

K22 EFFENREHE

20



3) Hut kN
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S FEEEIT O I

AT A s MR AN 7 ) B AR F ARG ? W fE] 23 BT, SR EEAN R B AT X 3K
oy VUG, BRAEN 1. 24 34 4. ATRAS ISR, WA 1 MK E A T
AR, RN RE A AN EAT T AR L. SR 2 NRREL T A,
ﬁﬁﬁﬂmiﬁ%i oty e [AIRRIE AT LIBLER HH X 38 3 0 X3 4 530 A0 (1 77 17
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’ e
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Ve TR IR BE B RAT BN 7 1), WURANRENE BLAT, AR

MUNFEATRE B O, R OVE NN OAE B R AR e B BT B T ), R
ARESS BAT, BLOERRED . A ZoRE EmE 24 prR,

(4) AR sEE

FEZE ST, WRER S R RN LA TR T AR E R, JRE
2R (0 ok T R A7 A AT R I (R OGRS BE A5 R, I8 B R AT I o e B AR EH
T HH AR A B 26 R R R BR A 2 T R BRI 57, ) P 6 v 2 DR 2K B A BRI
B EARIE IR E M MGG m 2 H B A 05, R Be E Mk B A R AR

Horp, RB/NE AT EONEUE 1, AT IR, R D et R B
PRI E N 1, DA, ANEARWIATEE, ARSI BT

D ElEZRRRE

REGUBEIE—A 4%4 [f/NREVEA D IR B, R A ST B O A

B, AN IR E S 1, R E RS S EIE R Oxff. R A
R348, A8 B Step M OxFF BGANEN 1. 0% s B I s AskR (0, 0D 72k
FEMERR T, W&l 25 PR,
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ff
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K26 EEE—
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1 2 3 ff ff 0,1

0 1 4 . ff 0,0

0 ! 2 3 STACK (i)
K29 SEE
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0 1 2 3
K 32 s InAUs &5 v
4. 2. 5 WA/HBEHERET

(D BAPRSERF T

D BN FEEAT

B BE /NI BAT SR B AE T U B F LA A R AR R SRR O ECN 0, M A A R T
JEXTEE, AReAEZE, WEBREEEAT . BT, BEm Rg
A PLEEHIAR M SEA B, WERGE (RHL 12, STFH A PG,
eI SIS A, BAESE—A P IR T W 25 xError Z#ia T
0, HP xSpeed= (R+L) /2, TEH =A™ PI FHEAHIETT T 28 i 25 wError X ¥ T 0,
Bl wSpeed= (R-L) /2=0, Xt flifG /ool 55 T AL (R=L), XFEALES R
d\ﬁikaSpeed;bﬁiﬁf HEMEITIZH),

BRE N

BN TERE TSI SR AR TR A A FE L T S PR R AT R R, 18— AR

EMBAT IR, K33 N RSN ER SRR,

a maze cell

straight run C

33 it 90 HeH Btk & ]
O
Fe S WP R PRAE TR BN R AR RO R L, R e /N2 R I [ I
BN, HIUCARHERE, N ER IR . R HIEEE A, R A PR
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SRR E Y EE, KB BB Y AR, K RN R A & e
JZ, AETEEhE g8 N EAERTRE P AR A4S, b AN PR B RE B
BATHESE (xSpeed) NATHRAE, KRIFA (R+L) /2, A Pl MK BEMENIE
{8, KBy (R-LD 12, @8R5, "TLLRTT S —> P13l 2 xError ¥ T 0,
M| xSpeed= (R+L) /2=1F1H, M #8555 =4 PI P24k 2 wError &1 0, NI
wSpeed= (R-L) /2=1E{f, RXEMRERERENTARER (RS>0, XFEHMEEHE
RE/NZE 1) 2 (A% SEIAE AT RE 2 86 . R0 R FP ARG AN T
void mouseTurnleft(void)
{

while((GmRight.uiPulseCtr+200)<=GmRight.uiPulse);

while((GmLeft.uiPulseCtr+200 )<=GmLeft.uiPulse);

GmLeft.uiPulse =3000;

GmLeft.uiPulseCtr=0;

GmRight.uiPulse =3000;

GmRight.uiPulseCtr=0;

mazelnit();

break;

GucMouseState=TURNLEFT;

GucMouseDir=(GucMouseDir+3)%4;

while(1)

{

if(GPIOPinRead(GPIO_PORTD_BASE, _ DIR1) == 0)

{
break;

}
while((GmRight.uiPulseCtr+200)<=GmRight.uiPulse);

while((GmLeft.uiPulseCtr+200)<=GmLeft.uiPulse);
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Ee Al EdinE

FEiR{% %11 SDA. SCL. FSYNC, L GPIOB3. GPIOB2. GPIOC4 45l v,

28



H.5 MPUG050 f#] SCL. SDA #1 FSYNC AHiE#z; M aATH, 40358 % N

Al, AQ ¥EIM%EHE; AT24C08 5 [ SDA. SCL ¥ 3@ e 28 Fr AN, 4y
%N GPIOB3. GPIOB2; A4hFHZS | RESET. C7 1 C5 #2211 5T Reda s i =AM 1
HERE,

HeeE K 38. 39. 40, 41 Fis.

38 ARM e/ NEA 39 ARM %4 58 /N Ze iy ity 1]

K 40 ARM 2 BE/NEARAL K 41 ARM B RNk B igqT
ARGRH IAR EWARM 1E N RTT R IAES, Wit gt e a3, A plnT =048
S, 98 Build VR & 1, % DA LLEHAT IR, ikl 42 Bow

Il 1]

122 100127 2018 L CiProgram FilesiiAR
122 1001202013 JTAG Spsed s ver: S0
12 101202013 JTAG D -

FFESEEEEE|[f -
piriiiis

Workbanch 4

n 673, Cal

7‘?

& 42 Build 74 5.

29



5. 2 AN
ARM # fe/NEREH RG UL 43 2K EE S AE MR ETE, B R ERA,

SRR, B NSRS ATIRSE RS brf e, MBI 4 Brs.
7 N

B s
| ® N
| |
| |
|

@ e

@

K 43 EEIERKE

& 4 M HI
Mk~ M HE oY SE b

To ke B HAT HAT
2 A7 i Bt If ) 7l J5
3 A7 s B ff1 /2 [F /2
4 A7 s B If ) 7l J5
5 Te ke B ff1 /2 [f /2
6 1 h [EKE] [EES]
7 Je ki B ffi] /2 If) /2

5. 3 RGRR

(LD B Rk

FEEHFHERERE T, SEI ARM B8/ B AT B 2k K A T e, JEx
R ARG S BT 0K .

BT R R ARM BHE/N X 77 R E R R i, DA IE iz O Rk
WRRE, WELTM 33 HRERAXEL 1, 4T A 3% MR ER X 2; &k
FA*3 R E RO XL 3: 4 b A 474 FORR Bk X3 40 TEIXIE 1 PRI A AR
e XM 2 RA A AR X 3 SR A HE s X 4 R A A B

KB R B, BE ARM B RE/NEAE — 1, D% A bR 25 1l
FOVU R RERE(S R, BRI, INKUE Step. B E ARM B BE/NE IR s ARKR N
(0, 00, ZAFRA (6, 6).

30



B, K ARM BN ETFE, IEERA (0, 00 &, K 44 Fin. B4,
RN S, FFIREAT, WK 45 Fios.

K] 44 /N R &1 45 e NEEATH
TR 45, BRE/NEIB RIS AR EE T, AR X IR 1 IS, B RN
WAL EAT, Bk (0, 6) fFiklEl, & 46 Frx. REIFEE gD 0, 3),
e ATRE, Wil 47 Fow.

-~

Kl 46 gk E] A Bl 47 I RE/NE R 2 AT BEIA]
RN AT, B (1, 6) siJE, HREEF (1, 4) Rkl
T, MR OEN XK 3 R, BRSO RARE, dREEaTiT, K 48 .

T

48 RN RS

31



2L (2, 2) FJa, AEELRO, BEENERERES, WK 49 fos. 2] (3, 2)
ARG 2 5L, BRENFRAERE, 2L (3, 6) &, [FAREE, 3t
AR, 2K (3, 0) JaRZARS, 2E (5, 00 &, WK 50 Fis.

K 49 RS /INESEE L Kl 50 ' fiE/IN 2Rl e 1
BRENEIREIATAT, FAFAS AT, Wik 51 Fon. BN EAESELT, BRI
W (4, 5) Ja, R[EFEARYE ORI X 4 SR RS, Wk 52 Bk

51 A BE /N [l A i 25 1 52 & BE /NG [ e i 25 1
FEX I 4 v, BEE/NEGREEA A8, WK 53 fin. )5 BATHES, FIAL
&6, 6), SEREBEANRRATRE, Wk 54 s,

T

& 53 X1 4 [ A7

32



(2) HIEERRER

T R AT B T SRR E R R, SR, ARM BN
E[EEE|IPiS 7 Y N Gt 2 ey EiTF 5 g Wi Z o

ARM ZBe/NEMNE R (0, 00 K, Wik 55 s, FEHE—AiE#EN 0, 2)
w56 s . BANEANHEAT, M EERA, WK 57 Bis.

N v
)

55 2 A 56 1 Kl 57 451
B4 %E, ARM #HRe/NESSHE, s (1, 4), WK 58 fi~. 2 )6 HIEA,
K 59 Fros. WREINAGEEE, ee/NERAAREAT, WK 60 Frx.

58 EATH] 59 #ifk 60 #i'f AT
BRENERL (2, 2 RILFED, WE 61 Fin. SFRRMEKAE, HELRE, W
62 . BEENFELARR, FEARNEREECDN, W 63 Fin.

S L

o

B 61 ek 147 62 RIS HE K 63 PR A7 A7 e ]
ML (3, 00 s, ARM #EE/NER A, WK 64 frx. HREESE G KIS
mE, FRe/N K Bl S S E AT, AR NE A, RN S E
17, BRIk, WK 65 . G, Bae N FMEE T, HEEN (4, 4 W,
BEE/NEBBNERED, WK 66 Fis.

33



64 5 N A B ] 65 s 66 B 1
BNk, BRe/NEEEAY:, WK 67 s, X EBAERE, &at/NEtxdt

e, EFRRNSERE, EIEARATH, Wk 68 . BikE, BN FEEAT,
f£ (5, 5) il FAE/NFEMRIESE R EAEAT RN, Wil 69 Fos. dFem/NE R,
ZJa B EATRIR A 5, B 70 P

[/

% 68 E#E/AHKE

69 it K70 %8

34



6 B4

% ARM BN EfEb R4, FIRRARFEEHEE . PLHEs) . — R
AN PID M ESRAR, TR BT, AZNEEM Y RIEN, ERERT
PR EThRE . W RGN A T REE AR S B ). RIS CIES 52 T
RGBT

T 3 B A

(1) DL Cortex-M3 A RZHEEHI 8 LM3S615 1 AiEhiliZ L, EF ML, Pk
Hh T R, e AR S A

(2) kBRI FEARE 3E 1 1717SR 250 AF B AL, e & — 1Rt 1024 Z4mhY
B, ST kG R R AN B

(3) ANHLTHMAFFCIHF I PO AL AT, AR IR e /N4 & [ 3 B
Bl , AT R AE R

(4) ks FE MPU-6050 BEMBAE, & 8 Re /N AR 4 M T R, SR Re /N
5 R R AR )«

(5) BN RGUUEIW R ONEERL, e E RS RBREEREDIR. REH
WS RC S B, Bk JFPR. 4E5 078, MET S

ARM e/ NEFE ] R G A R AT RE Iy, DU AT E AR R 5 (8 b e
71, ATDMEHE TN B BR R AR, BATHALI R S5 . R DL L g ok e U
Rk PG Y. SOEIIE . FHOURE N, ek FStI A3, Ay
AT AT 5224

(HZ% R GUAE BT R SE DU AR H TS G 85 22 il R, S M R R RV Ik 2
WIMSE R, AT SRR M7 2R, B a R KENRARR
G R AR U B RN, RN TR Z LR, AT
WREF B, TN A, ARRROZR LR, AN 2 gk

35



S5 3k

[1] #RER. BREMBGRZEBHARM]. Abat A2 Tolk i 4, 2016:1-3

[2] L7k 18,25, BERRORT, T . TN S BEOR AR A8 N IR BEZE R F R[], BiR 51117,
2017,24(06): 346

[3] fi# f&. T ARM M RE/ NG RGBT 5 52BID]. T RHE K%,2014: 10-15
[4] B ZEm X EARL. T STC89C52 Hi i HLI GPS &AL B E/NE[J]. HLT i &. 2018(06): 36-40
[5] I BIEAF]. HeT MK60 H /7 HLAAE B T0 N 2 s e 42 50 vh S5 SR []. Bt PR 2 R 24k (A
SRBFEERR). 2017,12(04): 80-85

[6] JEALTh. LM3S615 izl #s%#E T/t [DB]. https://www.docin.com/p-377162029.html, 2007-
03- 31

[7] PR B, KB % 322, BT BRI A = A 3 e N E B S Sl 0]. DR TR,
2018,41(18): 162-165+169

[8] DR.FRITZ FAULHABER GMBH. EN_1717_SR_DFF[EB/OL].Technical Information, 2011- 2012
[9] eIl AT ARM Hix N NI Be /N I #E R g vkt 7 [0]. AR ML, 2018,45(03):
136-137

[10] RBIZ Ay, IR AR R/ N Rt 5 SEPL[]. fliEk A 31k, 2012,34(22): 87-89+94
[11] Everlight Electronics Co.,Ltd. IRM-8601S[EB/OL].http://www.everlight.com, 2004- 08- 19

[12] MREF, 28 2. T ARM AR Linux (8 R8N ERARSLER]. THEHLR SN H.
2018,27(08): 241-246

[13] it EHEs X aihr. 2T ARM IR R8N E MRS R Gt [J]. Ml TREEAR.
2010,39(01): 21-23+105

[14] InvenSense Inc. MPUG050[EB/OL].http://www.invensense.com, 2011- 10- 24

[15] # 4%, A LLEG A8, MO BE /N EIHE RGE Rt 5B vHEHLI & S5 4.
2010,18(02): 357-359+362

[16] f f2. BRAXE BN G %] R HHRI[D]. IR K 2%7,2012: 2-35

[17] XIS, HET ARM R RE /N4 it S FC[D]. VLR K°%,2012: 35-45

[18] Maxim Integrated Products. max4427[EB/OL].http://www.alldatasheet.com, 1993- 03- 01

36



[19] TEXAS INSTRUMENTS. cd74hct74[EB/OL].http://www.ti.com, 2003- 09

[20] Zetex Semiconductors plc. zxmhc3a01t8[EB/OL].http://www.zetex.com, 2004

[21] SKIEM. TR AR B8N E Bt [0]. IURHIE HoAR 5% 4% 2016(06): 73-74

[22] BB, A8 X T 200, BN SRR G4 SN RS TR]. tHEATE. 2016,33(02):
198-203+442

[23] TEXAS INSTRUMENTS. SN74LVC245A[EB/OL].http://www.ti.com, 2013- 03

[24] R IERE. IRASUE RE/N T[], B 3MERLH. 2017(05): 62-64

[25] Sipex Corporation. SPX1117[EB/OL].http://www.maxlinear.com, 2004- 11- 29

[26] 2% B> K BRKE. ERBO TR/ EMNRITP] Bt . 2018,25(10):
36-38+49

37



B

AR FEM BT AR SCAE R R AR A B T L S S B BOR R B it
Plex, BERBRAF DR E A B HAL S5 B BOR R HE IRICE TR At s i3
By BT A 4 TR G AL SR B SR, B SRR RAR Y T
(7] IS A5 ) S B 18 SCHE P BOM b E T, Wb AR R Tl RiR L ™ 1R 2 A8
FNSF- Zy 30 N AR VS AR KRR HER G T 3R AEAR IR ST B Be o, 352 AR 2 LA™
1% B SRATAAUA G (R ot B DR &, 597 73R, o e A g
AMEFANEE LS . AT EWE T 7 RIEMAER RN, X B A
9 27 FRATT i 2 A R AT R

38



