Hgi thao khoa hoc sinh vién lan IX — nam 2016

THIET KE HE THONG PIEU KHIEN
GUONG CHIEU HAU TU PONG TREN OTO
SV: Nguyén Hitu Trong; Nguyén Minh Hiéw; Trwong Vin Phi
Khoa Ky thuat — Cong nghé

Pit van dé
Mdt sb nude trén thé gi61 nhu My, Nhat, Dte,... da ché tao thanh cong va van hanh
6n dinh hé thong guong chiéu hau tw dong cho 6 t6. Nhitng ki thuit nay da sb chi duoc tng
dung trén cac mau xe thé thao hodc cac dong xe c6 gia thanh dit do. Tai Viét Nam ching
ta, da s6 CAC mau 6 to déu khong cd hé thong guong chiéu hau nao cé thé dap tng day du
cac yéu t6 da néu trén. Vi vay, hé théng nay ra doi dé giai quyét tinh hinh kho khan cua
nudc ta hién nay.
Poi twong va phwong phap nghién ciru
Péi tuong duoc nghién ctu 12 hé thdng guong chiéu hau trén xe 6t6.
Phuong phap nghién ctru:
+ Phuong phap nghién ciru ly thuyét: Doc, phan tich va tong hop tai liéu.
+ Phuong phap thuc nghiém: Thiét ké phan cing va phan mém cia mé hinh, tién hanh
cac thir nghiém trén nd. Pay l1a phuong phap chu dao.
+ Phuong phap quan sat: Quan sat hoat dong thuc té cua hé thong, sau dé phén tich
va tim ra nhiing sai sot dé khac phuc va hoan thién san pham nghién cau.
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1. C4u tao va nguyeén ly hoat déng

1.1. Cdu tgo
1.1.1. So @6 khoi

KHIEN TRONG OTO

—n

NGUON
— VI DIEU KHIEN
TIN HIEU DIEU MSP430G2553 i ICL293D

GUONG CHIEU
HAU OTO

B

Hinh 1.1. So do khéi

1.1.2. Tin hiéu diéu khién trong o to
- ACC (Accessory).

- LUi xe (tin hiéu dén bao lui phia sau xe).

- Khoa xe.
- M& khoa xe.

- Bién tré chinh goc quay khi I0i xe.
1.1.3. Vi diéu khién MSP430G2553

- CAu tao

DVCC

P1.0/TAOCLK/ACLK/AD/CAD
P1.1/TA0.0/UCAORXD/UCAOSOMI/ATCAT
P1.2/TAQ.1/UCAOTXD/PUCAOSIMOIAZICAZ
P1.3/ADC10CLK/ICAQUT/VREF-/VEREF-/A3/CA3
P1.4/SMCLK/UCBOSTE/UCAQCLKNVREF+/NVEREF+/A4/CA4ITCK
P1.5/TAD.0/UCBOCLK/UCAOSTE/AS/CASITMS

P2.0/TA1.0
P2.1/TA1.1
P2.2TA1.1

L= = & B

=
(=1

20 DVSS
19 [0 XIN/P2.6/TAD.1
18 [0 XOUT/P2.7

17 |0 TEST/SBWTCK

16 [0 RST/NMI/SBWTDIO

15 [0 P1.7/CAOUT/UCBOSIMO/UCBOSDA/ATICATITDOITDI
140 P1.6/TAD.1/UCBOSOMI/UCBOSCL/AB/CAB/TDITCLK
130 P2.5/TA1.2

120 P2.4/TA1.2

1 P2.3/TA1.0

Hinh 1.2. MSP430G2553 dang DIP

Truong Pai hoc Vin Hién

43



Hgi thao khoa hoc sinh vién lan IX — nam 2016

Cac dong vi diéu khién MSP430G2553 do hang Tl (Texas Instruments) san xuat.
Ngoai ra Tl con san xuat va cung cap nhiéu linh kién dién tir va cac module khac.

Vi diéu khién (Micro controller unit — MCU) 1a don vi xir Iy nho, né duogc tich hop
toan bo cac bo nhd nhu ROM, RAM, cac port truy Xuat, giao tiép ngoai vi tryc tiép trén
mét con chip hét sic nho gon. Pay 1a dong vi diéu khién 16bit cd nhiéu vu diém ndi troi.

- Uu diém:

+ Cau trdc sir dung ngudn thap gidp kéo dai tudi tho cuaa Pin.

- bién ap sir dung 3,3V.

- Duy tri 0.1pA dong nubéi RAM.

- Chi 0.8pA real-time clock.

- 250 pA/ MIPS.

+ B AD/DA hiéu suét cao cho cac phép do chinh xac.

- 12 bit hoic 10 bit ADC-200 kskp, cam bién nhiét do, Vref.

- 12 bit DAC.

- B6 giam sat dién ap nguon.

+ 16 bit RISC CPU cho phép nhiéu tng dung, thé hién mét phan & kich thuéc Code
lap trinh.

- Thanh ghi 16n nén loai trir dugc trudng hop tat nghén tap tin khi dang lam viéc.

- Thiét ké nho gon lam giam luong tiéu thu dién va giam gia thanh.

- T6i wu héa cho nhitng chuwong trinh ngdn ngit bac cao nhu C, C++

- C6 7 ché ¢ dinh dia chi.

- Kha ning ngit theo vectorlsn.

+ Trong lap trinh cho b nhé Flash cho phép thay d6i Code mot cach linh hoat, pham
vi rong, bo nha Flash con ¢6 thé luu lai nhu nhat ky cua dit liéu.

+ Tan s6 noi (Internal Frequencies 1én dén 16/Mhz véi 4 muc tan sé6 1Mhz, 8Mhz,
12Mhz, 16Mhz trong chuong trinh ching ta mudn st dung tan sé nao thi chi can khai bao
tan s6 dé

+ Hai timer 16 bit (c6 kha nang dém 1én va xuéng )

+ Céc kiéu chan dong goi :

TSSOP : 20pin, 28pin
PDIP : 20 pin
QFP - 32pin
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- Ly do sir dung MSP430G2553
Do MSP430G2553 ¢6 nhiéu vu diém vuot troi so véi cac dong vi diéu khién khac,
gia thanh vira phai, duoc cong dong dién tir sir dung rong rai, cé nhiéu tai liéu tham khao
va c6 nhiéu Kit phét trién nhu kit nap Lauchpad st dung ngén ngit lap trinh IDE Energia
gitip don gian hod viéc lap trinh.
So d6 chan:
+ O dong MSP430G2553 ta thay c6 2 port : Port 1 va Port 2. M3i port c6 8 chan
Port 1: ¢6 8 chan tir P1.0 d&én P1.7 twong (ng v&i cac chan tir 2-7 va 14, 15.
Port 2: ciing gdm ¢6 8 chan P2.0 — P2.7 tng véi cac chan 8-13 va 18, 19.
+ Ngoai chirc nang I/0 binh thuong thi trén mdi pin cia cac port déu la nhitng chan
da chirc ning.
(C6 thé tham khao tai datasheet http://www.ti.com/lit/ds/symlink/msp43002553.pdf )
1.1.4.1C L293D
- Cau tao va nguyén ly hoat dong:

1,2EN [ 1 U 16 ]VCC1
1Al 15[]4A
1Y [|3 144y

HEAT SINK AND { [4 13]]> HEAT SINK AND
GROUND 1 [I5 12|] ' GROUND

2Y (|6 1[] 3Y
2A [|7 10[] 3A

Veeo (18 9|] 3,4EN

Hinh 1.3. IC L293D dgng DIP
IC L293D do héng Texas Instruments san xuat co thé diéu khién dao chiéu 2 dong

co cung luc.

+ Nguon cap Vs (chan 10): max 1a 36V, min bang Vss.

+ Nguon cap logic Vss (chan 20): max 1a 36V, min 13 4.5V.

+ Dong lam viéc binh thuong 600 mA.

+ Dong dinh 1.2 A.

+ Kha ning chdng nhiéu cao.
Bang trang thai hoat dong cua 1293d
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EN 1A 2A FUNCTION

H L H Turn right

H H L Turn left

H L L Fast motor stop

H H H Fast motor stop

L X X Free-running motor stop

1.1.5. Guwong chiéu hdu 6 to
- CAu tao:

Hinh 1.4. Guong chiéu hdu
Guong chiéu hau gdm c6 3 dong co DC (12V):

+ Dong co gap mo.

+Pong co quay 1én xubng.

+ Dong co quay trai phai.
1.2. Nguyén ly hoat déng

Khi chling ta xudng xe va dung diéu khién dé bat ché do khoa xe thi mach s& nhan

tin hiéu nay va diéu khién guong chiéu hau gap lai. Khi ta vao xe cho chia khoa vao 6 khoa
va bat chia khoa lén ché do ACC (6 khoa 6td c6 nhiéu ché do VD: OFF, ACC, START)
thi hé thdng guong chiéu hau s& dugc maé ra & mot s6 xe khong c6 tin hiéu ACC, ta c6 thé
thay bang tin hiéu START. Khi ta l0i xe mach s& nhan tin hiéu I0i tir tin hiéu dén bao lui
phia sau xe va diéu khién long guwong chiéu hau quay xuéng dé ching ta dé dang quan sat
phia sau khi tién hanh 10i xe. Va goc quay xudng c6 thé diéu chinh bang bién tro duoc tich
hop thém vao xe.
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2.1 Mach nguyén ly

2. Mach nguyén ly va mach PCB
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Hinh 2.1. Mach nguyén ly
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Hinh 2.2. Khéi nguon
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Hinh 2.3. Tin hiéu ngd vao va ngd ra MSP430G2553
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Hinh 2.4. Khéi dao chiéu déng co ding L293D
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2.2. Mach PCB

Hinh 2.5. Mach PCB 3D
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3. Ngdn ngir 1ap trinh va Kit phat trién
3.1. Ngbn ngir ldp trinh

MSP430G2553 duoc t6i wu hoa cho nhitng chuong trinh ngdn ngit bac cao nhu C,
C++, energia..

Cong cu lap trinh IDE Energia

Energia duogc phét trién dé st dung cho céc kit phat trién caa hdng Texas Instruments
(TI).

Dic diém caa cong cu nay 1a ching ta tai vé va khong can cai dit, ta co thé bit tay
vao thuc hién y tuong. Diéu duy nhat ban cin c6 1a mot kit phat trién cua TI nhu
LaunchPad, hoac dong twong duong.

Energia co tich hop san cac code sample trong d6 da s6 c6 nguon lay tir trang web
cuia Arduino, ta c6 thé ma code sample va chinh sira lai theo kit minh dang s hitu.

sketch_may24a | Energia O101EQ0O017

skech_mavy24a
woid setupd)

F4 put wour setup code here, to YUR oRce:
F
woid e
£
A4 put wour moin cods here, to run repeatedly:

T

LaunchPad w/ msp430g2553 (16MHz) on COM1

Hinh 3.1. Giao dién chinh cua cong cu ldp trinh Energia
3.2. Kit Launchpad
Kit LaunchPad do Texas Instruments phéat trién st dung vi diéu khién
MSP430G2553. Kit LaunchPad dd c6 san mach nap trén mach, ching ta cé thé dung Kit
nay dé nap chuong trinh cho tt ca cac chip MSP430G2553. Kit nho gon c6 gia thanh vira
phai.
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Hinh 3.2. Kit Launchpad
4. Két qua nghién ciru va ban luan

4.1. Muc tiéu va két qud
4.1.1. Muc tiéu

- Nhur d3 trinh bay & phan tom tat va dat van dé, ¢ phan nay nhém xin trinh bay tom
tat lai nhitng muc tiéu trén:

+ Tim hiéu vé cach thitc ma nguoi diéu khién 6 td mubn guong hoat dong.

+ Tién hanh tim hiéu vé ciu tao, nguyén ly hoat dong cua guwong chiéu hau trén

(@}
—
(@)}

+ Tim hiéu cach d4o chiéu dong co dung IC L293D va diéu khién bang vi diéu khién

MSP430G2553.
4.1.2. Két qud

- Qua qué trinh tim hiéu d¢é tai dat duoc mot sb két qua nhat dinh, bén canh d6 ciing
chua hoan thanh dugc mot sb muc tiéu.

- Bude dau xay dung dugc mot mé hinh phan ciing gom 2 phan chinh: Th nhét 1a
mach diéu khién dung MSP430G2553 duoc két néi vai L293D dé dao chiéu quay cua dong
co DC trong guong chiéu hau.

- Tim hiéu duoc khai quat vé cach diéu khién gurong 6 to, tuy nhién van chua so sanh
duoc véi mot s6 cong nghé cua cac hdng 6 to 16n.

- Tr qué trinh tién hanh tim hiéu rat ra duoc luu do thuat toan sau:
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BEGIN

MO KHOA XE
KHOA XE.

TIN HIEU LUI

TIN HIEU ACC
BIEN TRO

MO GUONG

e true true true

QUAY
GAP LONG MO GAP
GUONG GUONG GUONG GUONG

END

Hinh 4.1. Luu dé gidi thugt
4.2. Y nghia ciia két qua
- Tao ra duoc hé théng diéu khién guwong chiéu hau mét cach tu dong cho 6 to.
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- Lam tién dé cho viéc phat trién thém cac tinh ning cho dé tai sau.
4.3. Uu va khuyét diém
4.3.1. Uu diém
+ Hé thdng tuong thich vai cac dong xe théng dung, dé dang lap dat.
+ Hé thdng duoc xay dung don gian khdng qué cong kénh, tiét kiém chi phi.
4.3.2. Khuyét diém
+ M0 hinh phan ctng chua téi wu, hoat dong chwa 6n dinh.
+ Thuat toan chua t6i wu, con sai sot trong qué trinh 1am viéc.
5. Két luan
Pé tai da dat duoc két qua quan trong 1a tao ra duoc hé thong diéu khién guong
chiéu hau 6 t6 mot cach tu dong, ¢ gia thanh thap, giai quyét duoc van dé diéu khién
guong trén xe 0 t0.
6. Hwéng phat trién
Str dyng cac loai cam bién canh bao nguy hiém cho ngudi dung khi ai d6 ¢6 ¥ d6
danh cap hay pha hoai guong chiéu hau 6 td théng qua cac thiét bi thong minh nhu dién
thoai, internet.
Giam gi4 thanh va thu nho hé thng diéu khién.
Heé théng hoat dong 6n dinh va d6 bén dugc nang Ién.
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