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NGHIEN CUU XAY DUNG HE THONG PO VA CANH BAO NONG PO CON
TU PONG CHO NGUOI PIEU KHIEN PHUONG TIEN GIAO THONG

H6 Mau Viét", Lé Hoang Hiép, Mac Thi Phwong, Pao Thi Hing
Truong Pai hoc Cong nghé théng tin va Truyén thong — PH Thai Nguyén

TOM TAT
Bai bao tap trung nghién ciru thiét ké hé théng giam sat néng dd con cho nguoi sir dung phuong
tién tham gia giao thong duong bd v6i cac chirc nang nhu: hién thi két qua do truc tiép trén man
hinh LCD, giri dit liéu vé méy tinh ca nhén, giri két qua do t6i SmatPhone. Céach thyc hién cia hé
thdng dugc danh gia thong qua bén trudng hop dién ra trén thuc té: do ndng d6 cdn & cac muc 1,
2,3 so véi tiéu chuén va truong hop 4 so sanh thiét bi nghién ctru voi thiét bi da c6 trén thi trudng.
Heé thdng c6 thé do dwoc ndng d6 con khi ngudi diéu khién phuong tién tham gia giao thong di qua
cac tram kiém soat giao thong. S6 liéu dugc thong bao va giri truc tiép vé dién thoai c4 nhan nguoi
1ai xe va g vé trung tim klem soat tir xa qua mang Internet. Két qua thye nghiém cho thiy sai sb
ctia hé thong so voi may do ndng do con U-Kiss la 3,04 (%); véi két qua nay, hé thong hoan toan
dap tng dugc yéu cau dat ra. H¢ thong khi duge ap dung trén thuc té s& gitp han ché cic vu tai
nan giao thong do cac lai xe vuot quéa ndng do con khi tham gia giao thong duong bo.
Tir khéa: Po hieong va diéu khién; LabVIEW; cng nghé IoT: nong d con; phirong tién giao thong
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ABSTRACT

This paper focuses on researching and designing an alcohol concentration monitoring system for
vehicles on road traffic with functions such as: displaying measurement results directly on the
LCD screen, sending data to the machine personal calculation, send measurement results to
SmatPhone. The performance of the system is assessed through four cases: measuring alcohol at
levels 1, 2, 3 compared to the standard and case 4 comparing the research equipment with the
device has already used on the market. The system can measure alcohol when the driver in traffic
passes the traffic checkpoint. The data is reported, sent directly to the driver's personal phone and
sent to the remote control center via the Internet. The experimental results show that the error of
the system compared to the U-Kiss alcohol concentration meter is 3.04 (%); with this result, the
system completely meets the requirements set forth. The system, when applied in practice, will
help reduce traffic accidents caused by drivers exceeding alcohol content when participating in
road traffic.
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1. Gi6i thiéu

Hién nay tac hai cta viéc uéng ruou, bia hodc
dd ubng c6 nong dd con cao gy anh hudng
rit 16n dén sirc khoe ciing nhur hanh vi tham
gia giao thong cua ngudi sir dung. Ngay cang
nhiéu vu tai nan tham khdc xay ra do céc tai
xé vi pham luong néng do con vuot qua muc
quy dinh, dan toi khong 1am cha dugc tde do
gdy ra nhitng hau qua nghiém trong tdi chinh
minh va nhiing ngudi tham gia giao thong
xung quanh. Qua khdo sat, céc thiét bi do
néng dd cdn hién nay da duogc thuong mai
héa trén thuc té tai Viét Nam chua co chic
nang thu thap, gidm sat s6 liéu tir xa qua cac
thiét bi thong minh va chua truyén duoc két
qua truc tiép vé may tinh, ngoai ra gia thanh
thiét bi con dat va chua thuc sy phd bién [1]-
[6]. Trudc thuc trang d6, nhom tac gia d& xuét
thiét ké xay dung mot tram giam sat nong do
con di dong dat tai cac chdt kiém soat nguoi
diéu khién phuong tién tham gia giao thong,
gitip tiét kiém thoi gian va chi phi khi tién
hanh do néng do cdn mot cach tu dong. H¢
thong s& gitip cac don vi chirc ning giam sat,
canh b&o ndng do codn cua ngudi tham gia,
diéu khién cac phuong tién giao thong (nhu
xe may, 6-t0); thong qua do, thuc hién cac
bién phap giup han ché tai nan giao thong do
vi pham ndng dd cdn qua quy dinh. Ngudi
diéu khién phuong tién giao théng khi di qua
tram s& duoc hé théng kiém tra do ndng do
cdn tw dong (quay mit truc tiép vao thiét bj tir
5 - 10 giay va thé ra ¢ khoang cach 10 — 30
cm). Két qua do nay s& dugc giri vé may tinh
ca nhan va dién thoai di dong cia don vi churc
ning thong qua mang Internet. Tram kiém
soat néng d6 con duoc thiét ké dua trén vi
diéu khién MCU ESP 8266, cam bién do
ndéng d6 cdon MQ-3, man hinh hién thi LCD,
thiét bi canh bao coi, dén tin hiéu. Két qua
nghién ctru da thir nghiém thanh cong trén mo
hinh thyc té, di c6 danh gia va kiém thir hé
thong qua nhiéu truong hop. Két qua nghién
ctru dugc trinh bay chi tiét trong cac phan sau
cua bai bao.

2. Thiét ké hé thong

Muc tiéu thiét ké hé thong phan cing cho
tram giam sat néng dd con tir xa thuc hién
duogc cac chirc nang sau:

- Két qua do ndng d6 cdn cua ngudi diéu
khién phuong tién giao thdng phai dugc hién
thi tryc tiép tai hé¢ thong qua man hinh LCD.
Két qua hién thi duoc giri vé may tinh va dién
thoai di dong thong qua mang Internet.

- Hé thdng c6 chirc ning canh bao va goi ¥
cho phuong tién tham gia giao thong khéng
tiép tuc di ma phai r& sang hudng khac danh
cho cac phuong tién c6 vi pham.

- Viée do/kiém tra ndng d6 con thuc hién
bang cam bién.

- Pam bao d6 chinh xac so véi cac may do
chuan da c6 kiém dinh véi sai s6 khong vuot
quéa 10%.

Xuét phat tir cac yéu cau trén, nhom tac gia
de xuat giai phap thict ké hé thong phan ciung
nhu sau:

2.1. Thiét ké phan ciing

Server Smat phone
FireBase  |«s=p»| (H(§J7)
(Ho6)
Khéi cam
. ) < bién
Khéi xtr 1y Khéi xtr Iy (H02)
dir liéu trung tam
labviEw [ MCU —
(HO5) (HO1) Khoi dicu
——p>|  khién
(HO4)
Khéi Hién thi
(HO3)

Hinh 1. So d6 khoi hé thong
So d6 khéi hé théng duoc mé ta trén Hinh 1
bao gom 07 khdi chirc nang chinh [2]: Khai
xit Iy trung tam MCU (H01); Khéi cam bién
(H02); Khoi hién thi (H03); Khoi diéu khién
(H04); Khoi xir Iy dit liéu labVIEW (HO05);
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Khoi webserver (H06) va Khoi cdc thiét bi
théng minh (Smat phone).
2.1.1.. Khoi xir Iy trung tam (HOI)

Do
D1
D2
D3
Da
3va
GND
D5
D6
D7
D8
RX
™

GND
FLASH 33

Hinh 2. Khéi xit Iy trung thm MCU ESP 8266
So @6 mach nguyén 1y khdi xir Iy trung tam
dugc mo ta tai Hinh 2. Khdi xir 1y trung tim
st dung vi mach tich hop ESP8266 dugc phat
trién dya trén Chip ESP8266EX tich hop
chirc nang WiFi véi tan s6 2.4 GHz chuan hd
tro 802.11 b/g/n. Pién ap hoat dong 3.3 V tir
ngudn dién ap vao 5V. C6 11 chéan vao ra s6
va tuong tu.

2.1.2. Khoi cam bién (H02)

Thiét bj cam bién c6 chic ning thu thap ndng
d6 cdn do duge tir ngudi lai xe dé truyén vé
khéi xir 1y trung tim MCU ESP8266. Trong
pham vi bai bao nay, nhom tac gia st dung
cam bién do ndng do6 con MQ-3 (Hinh 3).
Pay 1a cam bién thich hop cho viéc phat hién
nong do con trong hoi thd, phat hién khi phat
ra tu Etanol, Alcohol, d6 nhay cao va thoi
gian dap mg nhanh. Cam bién cung cip mot
dau ra tuong ty dua trén néng do6 con do
duge. Cam bién MQ-3 gdm c6 4 chan thu ty
la VCC, GND, chan dir liéu $6 DO va chan dit
liéu tuong tu AO.

Hinh 3. Hinh dnh cam bién MQ-3

So d mach nguyén 1y két nbi cam bién do nong
d6 con vé6i khdi xtr 1y trung tam MCU nhu Hinh
4. Chan dir liéu twong tu A0 trén cam bién MQ-
3 dugc két ndi voi khéi xir 1y trung tim MCU
ESP8266 qua chan tuong tu AQ.

\_C_C
IC 2
I —
—H
P
GND
MQ-3
GND

Hinh 4. So d6 két noi cam bién MQ-3
2.1.3. Khoi hién thi (H03)

veo LCD1
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Hinh 5. So' do khéi hién thi

So d6 mach nguyén 1y khéi hién thi dugc mé
ta trong Hinh 5, hién thi két qua do ndng do
cOn tai tram kiém soat, dé nguoi diéu khién
phuong tién tham gia giao thong biét dugc
ndéng do cdn trong hoi thd cua minh. Khi
hién thi st dung man hinh LCD kich thudc
16x2 giao tiép voi khdi xir 1y trung tdm thong
qua chuén 12C. Chan SDA, SCL duoc nbi lan
luot voi chan D3 va D4 cta khéi xir 1y trung
tam MCU.

2.1.4. Khéi diéu khién (H04)

Khéi diéu khién c6 chic ning diéu khién
thanh chdn ngang tram kiém soat. Khi ngudi
diéu khién phuong tién giao théng c6 nong do
cdn qua muc cho phép, thanh gat s& chan lai
khong cho phuong tién giao thong di qua ma
bét budc phai 1& sang hudng khac dé vao khu
vuc xu ly phuong tién vi pham giao thong.
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Trong pham vi nghién cttu, bai bdo st dung
dong co diéu khién Servo (Hinh 6), dong co
cho phép diéu khién goéc quay nam trong
khoang bat ki tir 0° dén 180°.

Hinh 6. Hinh dnh déng co Servo
Pong co Servo voi khdi X ly trung tam
MCU qua chan D2 c¢6 so do mach nguyén ly

nhu Hinh 7.
VO Ic4

— DATA

— GND
| sERVO
GND

Hinh 7. So 6 mach diéu khién
2.1.5. Két qua thiét ké phan cing

Hinh 8. So do khoi tong thé hé thong
So d6 mach nguyén 1y thiét ké toan hé thong
phan ctmg nhu Hinh 8 dua trén cac thiét ké
chi tiét ting khdi d3 trinh bay & phan trén. Tir
d6, nhom tac gia da thiét ké, xdy dung thanh
mo hinh hé théng thuc té nhu Hinh 9 [3]:

Hinh 9. Hinh dnh thiét bi phan cimg trén thuc té

2.2. Ung dung co sé div ligu thoi gian thuc
FireBase

Firebase 1a dich vu co so dir liéu hoat dong
trén nén tang dam may (Cloud). Viéc két ndi
dir liu Firebase gitta client va server dugc
minh hoa trén Hinh 10 [4].

”" Firebase

|

Internet

oo oo}
ESP8266 Things

Mobile App

Hinh 10. So dé két néi dix liéu Firebase

Bang 1. Bdang quy dinh vé nong dg con theo Nghi
dinh 100/2019/NP-CP

Mikc Nong dd con Poi twong/
do (mg/l) Mikc xi phat
O to:
-6 triéu dén 8 triéu dong.
Chua vuot qua -Tudc bang tir 10 dén
Mirc 50 mg/100 ml 12 théang.
1 mau hodc 0,25 Xe may:
mg/1 1 khi thd. -2 triéu dén 3 triéu dong.
-Tu6c bang tir 10 dén
12 théng.
O t6:
Vuot qué 50 -16 triéu dén 18 triéu dong.
mg dén 80 -Tuéc bang tir 16 dén
Mic  mg/100 ml 18 théng.
2 mau hodc qua  Xe may:
0,25 mg dén -4 triéu dén 5 triéu dong,
0,4mg/L1khi  -Tu6c bang tir 16 dén
thd 18 théng.
O t6:
Vuot qua 80 -30tridudén 40 triéu dong.
mg/100 ml mau  -Tudc bang tir 22 dén
Miec hodc vuot qua 24 théng.
3 0,4 mg/l | khi Xe may:
ths -2 trigu dén 3 tridu dong,

-Tu6c bang tir 10 dén
12 thang.

Firebase Realtime Database: Khi dang ky
mot tai khoan trén Firebase dé tao (mg dung,
ching ta c6 mot co s& dit li€u thoi gian thuc.
Dit liéu nhan dugc dudi dang JSON. Béng
thoi, n6 ciing luén duge dong bo thoi gian
thuc dén moi két ndi client. Bi véi cac ung
dung da nén tang, tat ca cac client déu su
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dung cung mét co s¢ dir liéu. N6 dugc tu
dong cap nhat dir liéu méi nhat bat ct khi
nao. Trong truong hop bi mét mang, dir liéu
dugce luu lai & local, vi thé khi ¢6 moi su thay
ddi nao déu dugc tu dong céap nhat 1én Server
cta Firebase. Bén canh d6, d6i vai cac dit lidu
0 local cli hon véi Server thi cling tu dong
cip nhat d duoc dit liéu mai nhat.

2.3. Thiét ké chwong trinh phian mém

2.3.1. Co s6 thiét ké phan mém

Cén cr vao Nghi dinh 100/2019/ND-CP cua
Chinh phu vé viéc xtr phat hanh chinh déi véi
phuong ti€n tham gia giao thong du'ong
bo,ngudi dicu khién xe mo t0, xe gan may (ké
cd xe may dién), cac loai xe twong tuy xe md
t6, xe gin may trén dudng ma trong mau hosc
hoi thé ¢co nong dd con thi bj phat nhu mo ta
6 Bang 1.

2.3.2. Thiét ké phan mém quan Iy trén mdy tinh

HE THONG GIAM SAT NONG PO CON
: THOIGIAN NGAYTHANG
750 PM 9/14/2020
MCC 1 MUC 2
HO VA TEN BIEN SO NE
\o~c O CON
cno\ cdnG com XUAT DO LIEV

Hinh 11. Giao dién phan mém quan 1y
Phan mém quan 1y trén may tinh c6 chuc
ning nhan két qua do ndéng do con tir tram
kiém soat giri vé. Khi c6 két qua do nong do
cdn vuot qua cac mirc quy dinh, sau d6 sé
dugc nhap thém thong tin ngudi lai xe, bién
sb xe va xuét ra file phuc vu cho viéc xur ly vi
pham. Phin mém quan 1y (minh hoat trong
Hinh 11) trén may tinh dugc xdy dung bang
nén tang lap trinh LabVIEW gdm c6 cac chirc
nang chinh sau:
- Hién thi két qua do ndng do con véi thang
do 1a mg/1 trén ddng hd kim va dong hd sd.
- Pén bao hiéu twong tng voi 3 mic do vé
ndng do con. Muc 1 dén sang mau xanh; Mirc
2 dén sang mau vang; Muc 3 dén sang mau
do6 nhu trong Hinh 12.

- Hién thi duoc thoi gian thuc hién do nong
dd con.

- Cho phép nhép thong tin ngudi vi pham va
bién sb phuong tién vi pham.

- Xuét dit liéu ra file Exel phuc vu cho viéc
xu Iy phuong tién tham gia giao thong.

Hinh 12. Code phian mém gicm sdt trén mdy tinh
2.3.3. Thiét ké phan mém gicm sdt trén dién thogi
Nong do con do dugce tai cac tram kiém soat
s€ gui t61 may chu co s¢ dir li¢u Firebase. Tu
mdy chu s& gui két qua vé dién thoai chay
trén nén tang Android hodc 10S ¢6 cai phan
mém do nhom tac gid xay dung Phan mém
duoc thiét ké dya trén phan mém 1dp trinh
MIT App Inventor dugc cung cap bai Google.
Khi thiét bi do nong don con thyc hién do, két
qua do dugc gui toi may chu FireBase de luu
trlr vao co s¢ dir ligu. Khi nguoi dung khai
dong phan mém trén dién thoai hodc cac thiét
bi thong minh khdc, co s¢ dir liu trr FireBase
sé gln thong tin ket qua do dén nguoi dung.
Vi yeu cau trén, nhom tac gia thlet ké phan
mém giam sat trén dién thoai gom cO cac
chirc ndng nhu sau (minh hoa trong Hinh 13
va Hinh 14):

- Phan mém hién thi gia tri do nong d6 con
v6i don vi do mg/l.

- Phan mém dua ra thong bao voi cac muc do
vi pham ndng do con theo N gh1 dinh
100/2019/ND-CP cua Chinh phu vé€ vige xur
phat hanh chinh d6i voi phuong tién tham gia
giao thong duong bo.

HE THONG GIAM SAT NONG B0 CON

NONG D CON DO DUTC

@ 0 mg/I

KHONG CO NONG 50 CON

Hinh 13. Giao dién phan mém gidm sdt trén dién thoai
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Hinh 14. Code chwong trinh phin mém
3. Thir nghiém va danh gia két qua
Dé kiém tra, danh gia hé thong da thiét ké xay
dung, nhom tac gia tién hanh do thir nghiém
béng cach thyuc hién trén cac mau thir sir dung
mau dung dich con [5], [6]:
3.1. Truwong hop 1: Tién hanh kiém thir két
quéa dong bo dit lidu cia 3 thanh phan (thiét bi
do, may tinh va SmartPhone) khi do ndng do
con nam & mic 1. Két qua duge hién thi nhu
trong Hinh 15, Hinh 16, Hinh 17.

=
&

Hinh 15. Két qua do nong dé con trén thiét bi

NE THONG GIAM SAT NONG BO CON
TRdLGIAN AGAY THANG
Lraarw [vrwoore
? i ax e )
WONLIEN bt
|
cmoxchng con et
= 4 =X

Hinh 16. Két qua do nong d con trén may tinh

Hinh 17. Két quad do néng dé con trén dién thoai

Tir két qua do trong Hinh 15, Hinh 16, Hinh
17, ta thay két qua do duoc 1a 0,23 mg/l. Két
qua do nay nam trong mic 1 theo Nghi dinh
100/2019/ND-CP. Ta ciing thiy, phan quéan ly
trén may tinh dén bao hi¢u mirc 1 da bat sang
mau xanh. Phan mém quan 1y trén dién thoai
thong bao “Néng dp con mirc 17. Két qua do
trén ca 3 thanh phan déu co cing két qua,
ching t6 qua trinh ddng bo dir liéu thanh
cong. Hé thong hoat dong theo yéu cau dit ra.
3.2. Truwong hop 2: Tién hanh kiém thir két
qua ddng bo dit liéu cua 3 thanh phan khi do
noéng d6 con nam & mirc 2.

—
B

Hinh 18. Két qua do nong dé con trén thiét bi

HE THONG GIAM SAT NONG D0 00N

ALY

Deare fviagee
87 @
5 WO VA TEN ek 50 xx
g pd eoN { |
e wl

Hinh 20. Két qud do no”‘ng dé con trén dién thoai
Tir két qua dugc hién thi nhu trong Hinh 18,
Hinh 19, Hinh 20, ta thay két qua do dugc la
0,31 mg/l. Két qua do nay nam trong mirc 2
theo Nghi dinh 100/2019/ND-CP. Tuong tu
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truong hop 1, két qua do trén ca 3 thanh phan
déu c6 cung két qua thong tin do dugc, ching
t6 qua trinh dong bo dir liéu thanh cong. Hé
thng hoat dong theo yéu cau dit ra.

3.3. Trwomg hop 3: Tién hanh kiém thir két
quéa dong bo dit liéu cua 3 thanh phan khi do
nong d6 con nam ¢ mirc 3.

Hinh 21. Két qua do néng dé con trén thiét bi do

1 THONG GIAM SAT NONG DO CON

Hinh 23. Két qud do trén dién thoai
Tur két qua do trong Hinh 21, Hinh 22, Hinh
23, ta thdy két qua do duogc 1a 0,53 mg/l; day
1a két qua do ndm trong mic 3 theo Nghi
dinh 100/2019/ND-CP. Ta thay, phan quan ly
trén may tinh dén bao hi¢u murc 3 da bat sang
mau d6. Twong ty trudng hop 1 va 2, két qua
do trén ca 3 thanh phan déu c6 cung két qua
thong tin do dugc, ching t6 qué trinh dong bo
dir liéu thanh cong. Hé théng hoat dong theo
yéu cau dit ra.

3.4. Truwong hop 4: Panh gia d6 chinh xac
cua thiét bi do néng do cdn so voi may do

n6ng do cdn dat tiéu chudn di co trén thi
truong. Bang cach cho ca 2 thiét bi cing do
mot miu cdn nhu nhau véi cac muic ndng do
khéc nhau. Két qua do duogc thé hién nhu
trong Hinh 24 va Hinh 25.

Hinh 25. Két qua do trén hé thong
Bang 2. Bdng s liéu két qua do kiém thir hé thong

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn

x Ket qua Ket qua . A
M UKiss  HQ thong Sattf/;’)d"
(mg/l) (mg/l)
1 0,10 0,10 0,0
2 0,15 0,14 6,7
3 0,23 0,22 4,3
4 0,26 0,27 3,8
5 0,11 0,11 0,0
6 0,09 0,08 111
7 0,40 0,39 2,5
8 0,52 0,51 1,9
9 0,08 0,07 0,125
10 0,42 0,42 0
11 0,99 0,98 1,0
12 0,37 0,38 2,7
13 0,63 0,61 31
14 0,25 0,25 0,0
15 0,12 0,13 8,3
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Dé danh gia sai s6 cua hé thong trong trudng
hgp nay, nhom tac gia st dung may do U-Kiss
da duoc kiém dinh va dua vao s dung trén
thuc t&. Nhom tac gia tién hanh do 15 lan do
khac nhau v6i 15 mau thir 1a cac nong d6 con
khac nhau. Két qua thé hién trong Bang 2.

Sai s6 hé thong so voi may do U-Kiss:

— |ASn _ADn| x100
M A

n
Trong do:

- A, : Két qua do trén may U-Kiss mau thir n
- A, : Két qua do trén h¢ thong

Sai s6 trung binh ctia hé théng so véi may U-Kiss

AA - AA +AA +..+AA  0+6.7+..+83
n 15

=3.04(%)

4. Két luan

Thong qua qua trinh nghién ctru, thiét ké va
xdy dung thiét bi kiém tra giam sat nong do
cOn, dat tai cac tram kiém soat giao thong
cung v6i thuc hién mé phong, két qua thuc
nghiém hé thong duoc danh gia thong qua 4
truong hop xay ra trong thuc té nhu di trinh
bay bén trén. O ba truong hop thuc nghiém di
so sanh sy ddng bo giita cac thanh phan cia
hé thdng (thiét bi, dién thoai va may tinh) cho
thiy déu khép nhau vé sb lidu danh gia nhu
da duogc thiét ké va 1ap trinh trude d6. Hon
nita khi dem so sanh thuc nghiém giira thiét bi
trong nghién ciru nay véi thiét bi da duoc
thwong mai hoa trén thi trudng, két qua danh
gi4 sai sd ctia hé thong so voi may do ndong do
con U-Kiss 1a 3,04 (%). Véi két qua nay, hé
théng hoan toan dap tmg duoc yéu ciu khi
trién khai trén thuc té. Hé thong khi duoc ap
dung vao thuc t& giup han ché cac vu tai nan
giao thong do vi pham ndng d6 con. Trong

pham vi nghién ciru, bai baodi sau vao thiét ké
hé théng theo mo hinh IoT danh gia hoat dong
hé théng dua trén két qué thu dugc. Dé co thé
dem trién khai vao thuc té, can thém sy diéu
chinh nho va thay thé cic thiét bi cam bién
hién dai s€ dem lai hiéu qua cao hon nhiéu.
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