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NGHIEN Cl’U CHE TAO MO HINH MO PHONG HE THONG
CHIEU SANG TU DPONG TREN O TO SI* DUNG PHAN MEM
PROTEUS VA ARDUINO

RESEARCH TO MANUFACTURE A SIMULATION MODEL OF AUTOMATIC
LIGHTING SYSTEM IN CARS USING PROTEUS SOFTWARE AND ARDUINO

Nguyén Ngoc Sang
Khoa Co khi, Truong Pai hoc Kinh té — K§ thuat Cong nghiép

TOM TAT

Bai bdo nay trinh bay két qud vmg dung phan mém Proteus 8.1 dé mé phong hé thong chiéu
sang tw dong trén 6 16, sau d6 nhom tdc gid thwe nghiém thiét ké, ché tao mé hinh sir dung nén tang
ma nguon mé Arduino. Qud trinh mé phong cé sir dung phan mém CodevisionAVR dé Idp trinh C
cho vi diéu khién Atmegal 6, man hinh hién thi cieong @ sang LCD 16x2 va cdc linh kién khéc. Két
qua nghién ciru cho thdy, mé hinh hé thong chiéu sang tw dong hoat déng theo tham sé cwong do
dnh sdng dat ra cia ngwoi ldp trinh va hoan toan phit hop véi hoat dong thuc té ciia hé théng nay

trén cac 6 té hién dai.
T khoa: Proteus; Hé thong chiéu sing; Arduino.
ABSTRACT

This article presents the results of applying Proteus 8.1 software to simulate a car automatic
lighting system, then the authors experimentally design and manufacture the model using the open
source Arduino platform. The simulation process uses CodevisionAVR software to program C for the
Atmegal 6 microcontroller, 16x2 LCD brightness display screen and other components. Research
results show that the automatic lighting system model operates according to the light intensity
parameters set by the programmer and is completely consistent with the actual operation of this

system on modern cars.
Keywords: Proteus, Lighting system; Arduino.
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1. PAT VAN PE

Nhing nam gan day, cong nghé chiéu
sang 6t6 dd c6 nhitng phat trién budc ngoit.
Véi sy xuat hién cua bong dén LED c6 cudng
d6 sang manh va tam chiéu sang xa, cho 4nh
sang nhu 4nh sdng ban ngay, cac nha san xuat 6
t6 da giai duoc bai toan vé ngudn chiéu sang.

C6 mot s6 nghién ctru md phong tng
dung phan mém Proteus 8.1 da cong bd vé mach
diéu khién ty dong dén pha trén 6 to. Trong do,
dién hinh 1a nghién ctru ctiia Okrah S.k ¢ dua
ra duoc so dd mach bo diéu khién dén pha tu
dong bat tat st dung cam bién 4nh sang LDR
[1]. Nghién ctru cua O. Akinsanmi, cling dua ra
dugc so d6 mach diéu khién ty dong bat/tit dén
pha trén co s¢ tin hi¢u cuong do sang duoc do
bang mot cam bién anh sang LDR [2].

Mit khac, khi 1ai xe trong diéu kién
cuong do anh sdng mdi truong bén ngoai xe
kém nhu lac troi toi, di qua hAm ngam... theo
quy dinh, cac l4i xe déu dugc hudéng din chuyén
ché @6 chiéu sang ciia dén pha tir ché do chiéu
sang pha sang ché do chiéu sang cdt khi phat
hién c¢6 phuong tién di nguoc chiéu ¢ khoang
cach khoang 150m. Pé han ché cuong do anh
sang chiéu vao mét nguoi diéu khién phuong
tién di nguoc chiéu. Nhung qua thuc té, didu
nay rat it khi dugc thue hién. Cac l4i xe thuong
c6 thoi quen chi dé dén pha ¢ ché do chiéu sang
pha va it chuyén ché do chiéu sang vé ché do
6t khi co phuong tién di nguoc chiéu. Théi
quen nay la nguyén nhan gay ra hién tugng
ch6i mit cta ngudi diéu khién phuong tién di
nguoc chiéu do chum tia sang cuong do cao
chiéu thing vao mét nguoi diéu khién phuong
tién di nguoc chidu.

be¢ hiéu sau va toan dién hon veé cau tao,
nguyén ly lam viéc va mach di€u khién, vi diéu

khién ctia hé théng chiéu sang tu dong trén 6
td, bai bao nay tap trung nghién ctru mo6 phong
va ché tao md hinh hé théng chiéu sang tyr dong
voi cuong do anh sang dudi 400Lux; tir 400-
600Lux va trén 600Lux.

2. MO PHONG MACH PIEU KHIEN

So d6 mé phong mach hé thong chiéu
sang trén 6 to duoc thyc hién trén phan mém
Proteus [3, 4]. Hé théng nay st dung mot sd
khéi chinh nhu: Vi diéu khién Atmegal6 [5],
man hinh hién thi LCD 16x2 [6], cam bién anh
sang 1C LM393.

Trong diéu khién tu dong nédi chung
c6 thé sir dung nhiéu loai vi diéu khién khac
nhau nhu: Atmega8, Atmegal6, Atmega32,
Atmega64, Atmegal28, Atmegal280,... Mbi
loai vi diéu khién c6 wu, nhuoc diém riéng,
tly theo tng dung diéu khién ma Iya chon cho
phul hop. Trong nghién ctru ndy, vi diéu khién
dugc chon 1a Atmegal6 (hinh 1), day 1a dong
vi diéu khién 8 bit, cac thong s0 chinh cua vi
diéu khién Atmegal6 dugc thé hién trong bang
1[7].
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Hinh 1. Vi diéu khién Atmegal6
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Bang 1. Céc théng sé chinh ciia vi diéu khién

Atmegal6 [5]
Théng sb Gia tri
Dién ap lam viée 4,5+55V
Tan s6 lam viée 0+ 16MHz
S6 chan loai PDIP 40
S6 chan /O 32
S6 kénh ADC 10 bit 8
S6 kénh PWM 4
S6 kénh time 8 bit 2
S6 kénh time 16 bit 1
B0 nhé chuong trinh flash 16 K bytes
Bo nhé EEPROM 512 bytes
B6 nhé SRAM 1 K byte

Dé hién thi cuong do anh sang, nhom
tac gia sir dung man hinh hién thi LCD 16x2 [6]
(hinh 2), day 14 loai man hinh hién thi ky tu cho
phép hién thi thong tin trén hai hang, mdi hang
hién thi toi da 16 ky tu. Mot s6 thong s6 chinh
cia man hinh LCD 16x2 duoc thé hién trong
bang 2.
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Hinh 2. Man hinh hién thi LCD

Bdng 2. Cdc théng s6 chinh ciia man hinh LCD

16x2 [6]
Théng sb Gia tri
Kich thudc 16x2

S6 chan diéu khién 3

S6 chén bus dit lidu 8
Chén VSS Nguén 0V
Chan VDD Nguon 5V
Chan VEE Do tuong phan
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Thuét toan didu khién danh lira (Hinh
3) va chuong trinh diéu khién dugc thuc hién
trén phian mém CodeVisionAVR dugc viét
bang ngon ngit C++, chuong trinh nay duoc
bién dich va nap vao Atmegal6 dé diéu khién
hé théng chiéu sang ty dong.
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Hinh 3. Thudt toan hé théng chiéu sang ty dong

3. MO PHONG VA CHE TAO MO HINH
HE THONG CHIEU SANG TU PONG

3.1. Két qua md phéng

Dé thyc hién muc tiéu nhu trinh bay &
phan 1, mo phong dugc thuc hién véi cac thong
s6 cudong do anh sang nhu sau: Dudi 400Lux;
tir 400Lux dén 600Lux; trén 600Lux.
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a) Dudi 400Lux: dén pha, deén cot déu tdt; b) Tir
400Lux dén 600Lux: dén pha sing, dén cot tdt
¢); Trén 600Lux: dén pha tdt, dén cot sang
Hinh 4. Két qua mé phong hé thong chiéu sing
tw dong

3.2. Ché tao mé hinh

Qua trinh ché tao mo hinh hé théng
chiéu sang tu dong dugc thuc hién theo cac
budc sau:

- Chuén bi linh kién: Céc linh kién nhu
Ardruino, cam bién anh sang quang tré 4 chan,
deén pha — cdt, khung giéd nhua, bo mach, day
nbi, nguon.

- Lip rap va hoan thién mé hinh: Thiét
ké va gia cong panel gan thiét bi, thiét ké, ché
tao khung gi4, lap rap mo hinh, di day va van
hanh mé hinh. M6 hinh hé thong chiéu sang
tu dong duogc ché tao thanh cong thé hién trén
hinh 5.

Hinh 5. M6 hinh mé phong hé thong chiéu sang tir dong

4. KET LUAN

Pi mo6 phong thanh cong hé thong
chiéu sang tu dong theo céc tin hi¢u cuong do
anh sang khac nhau, dong thoi xay dung duoc
thuat toan diéu khién va chwong trinh diéu
khién bang phan mém CodevisionAVR.

Pi ché tao thanh cong mo hinh mo
phong hé théng chiéu sang tu dong hoat dong
theo cac tin hiéu cudng do anh sang gom: dudi
400Lux: dén pha, dén cbt déu tit; tir 400Lux
dén 600Lux: dén pha sang, dén cot tit; Trén
600Lux: dén pha tat, dén cbt sang. <
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