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Tom tit

Tinh trang mdt an toan giao théng trén hanh lang
dwong sat ngay cang nghiém trong, phan lén céc
tai nan thuong phat sinh tai cdc dwrong ngang dan
sinh bat ngang qua hé thong dwong ray. Pé khac
phuc tinh trang mat an toan tai cdc diém giao cat
nay, ngodi cdc phwong phdp thi céng, hé théng
hanh lang dwong sdt can duwoc trang bi cac hé
thong canh bao tir déng nham hé tro, nang cao
mizc dg an toan. Trong bai bao nay, nhom tac gid
dé xuat giai phap va xay diung mé hinh hé thong
canh b&o tw dng tai cdc diém giao cat giira
dwong ngang ddn sinh va dwong sdat sir dung cong
nghé internet két noi van vat loT (Internet of
Things). M6 hinh mang tinh thz nghiém, song
hoan toan c6 thé phat trién dé trien khai trong
thuc té.

Tuw khéa: Cdnh béo tw déng, diong ngang dan
sinh, diém giao cdt dwong sdt.

Abstract

The traffic safety problem on railway corridor has
been becoming more and more critical, most of
the accidents happened on the local roads that
cross the railway system. To remedy this unsafely
condition, beyond the manual methods, the
railway corridor should be equipped with the
automatic systems to assist and enhance safety
level. In the present paper, the authors proposed a
solution and implemented the system model for
automatic warning at the intersections of the
local roads and railway using 1OT (Internet Of
Things) technology. This system model not only is
valuable in experiment but also could be
developed for deployment in reality.

Keywords: Automatic warning system, railway,
local road, intersection of railway and local road.

1. Mé& dau

Van tai duong sit ¢ vai trd quan trong trong hé
thdng giao thdng cua Viét Nam, cho phép luu thong
s6 lwong Ién hang héa, con ngudi, phuc vu dic luc
cho sy tang truong kinh té cua dat nude. Song, tinh
trang mét an toan giao thong duong sit ngay cang
nghiém trong, dic biét tai cac nit giao cit giira
duong sit va duong ngang dan sinh. Theo théng ké
ctia nganh Puong sét, hién c6 hon 5.580 nit giao cit,
song chi ¢6 hon 1.500 duong ngang an toan. Trong
d6, hon 400 dudng ngang c6 ngudi tryc tiép canh
gac, con lai gan 4.000 duong ngang dan sinh chi co
cOi, tin hiéu [1]. Tai nan giao thong dudng sat xay ra
& cac vi tri giao cit chiém 69% va nguyén nhan chu
yéu do co ché déng chin (barie), do chi quan cua
nguoi tham gia giao thong cling nhu nhan vién gac
chan. Pé khic phuc tinh trang mat an toan tai cac
diém giao cit nay, ngoai cac phwong phap thu cong,
hanh lang dudng sit can phai duoc trang bi cac hé
thdng canh béo ty dong nham han ché ti da tai nan,
dam bao an toan cho ngudi va phuong tién tham gia
giao thong [2].

Trong pham vi cua bai b4o, nhdm tac gia dé xuat
giai phap va xay dung mé hinh hé théng canh béo tu
dong tai cac diém giao cit giira duong ngang dan
sinh va duong sat sir dung cong nghé loT.

2. Thiét ké hé théng
2.1. M6 hinh kién tric h¢ théng

Hé thdng véi kién tric Master - Slave bao gém
hai nat chinh;

NGt Slave (dat tai cac diém giao cat): diéu khién
hoat dong wu tién cho doan tau khi qua nut giao cat
mot cach an toan, ciu tric nat duoc ra trong Hinh 1.
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Hinh 1. Cdu trtc nat Slave

Chirc nang cac khdi:

Khéi cam bién ti: phat hién tin hiéu tir cac nam
cham (tir tinh) gan trén dudng ray tai cac vi tri cach
nit giao cit (vé hai phia) lan luot 1a 900m va 1.200m
nham xac dinh vi tri tau dén (vi tri 1.200m — vi tri
900m) va di (vi tri 900m — vi tri 1.200m) qua nut
giao cét, dong thoi cho phép tinh toan duoc van toc
tuong ddi cua tau. Vi tri dat cac nam cham duoc tinh
toan theo tdc do trung binh cua tau khi qua cac nut
giao cit (khoang 60-70km/h) véi yéu cau dén canh
béo phai bat sang trudc khi tau toi it nhat 60 gidy [3].

Khéi xi# Iy tin higu cam bién: luu thong tin doan
tau, xac dinh dia chi truyén tin, thu nhan va déng goi
dit liéu tir cam bién guri vé Trung tam xa 1y tin hiéu.

Khéi thu/phét vo tuyén: truyén/nhan tin hiéu
gitra cac khdi trong hé thong.

Khéi cdam bién hong ngogi: xac dinh thoi diém
dén va di cia doan tau tai nUt giao cit.

Khéi xa Iy trung tdm: diéu khién hoat dong cua
toan bo nat, cua khbi chap hanh, dong goi, ma hoa va
giai ma dir liéu truyén gitra cac nat Slave va Master.

Khéi chdp hanh: diéu khién hoat dong dén canh
béo, coi (chuong) va dong mo barie.

NUt Master (dat tai tru s¢ Ban an toan giao thong
duong sét cua cac Tinh noi c6 duong sit di qua ly):
thu nhan, giai ma dix liéu tir cc nat Slave, quan ly
thdng tin cac nit giao cét, thong tin cac doan tau qua
c4c nt,... va két néi véi Trung tam dir ligu cua toan
nganh duong sit (Hinh 2).

Khéi Khéi didu My tinh
tuphat RF |7 whida || (®O)
(MCU)

Hinh 2. C4u trac nat Master
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2.2. Phan mém qudn Iy va diéu khién

Tir md hinh kién trac da d& xuét, quy trinh xa ly
tin hiéu (thuat toan diéu khién) duoc thyc hién tai nat
Slave theo cac budc (Hinh 3):

r
/N’h;}ntinhiéutilcéc Cam bién /

‘ Kich hoat Khdi chip hanh ‘ ‘ Gidi phéng Khbi chip hanh ‘

!

‘ Daong goi va giti di lidu v& Master ‘

Hinh 3. Thudt fodn diéu khién tgi nat Slave

Budc 1: Khoi dong hé thong;

Budc 2: Kiém tra trang thai Cam bién tir thdng
qua tin hiéu thu dwogc tir Khéi thu/phat RF. Néu co
tin hiéu (tir khoang cach 1.200m), s& kich hoat Khbi
chap hanh (dén, coi, barie);

Buéc 3: Kiém tra trang thai Cam bién hong
ngoai, néu tau chwa ra khoi nit giao cét thi duy tri
hoat dong cua Khéi chap hanh. Nguoc lai, chuyén
sang budc 4;

Budc 4: Giai phong Khdi chap hanh, dong goi dir
liéu (s hiéu doan tau, van toc, thoi gian qua ndt giao
cét,...) va chuyén téi nat Master.

Tai nat Master: dir lieu mdi diém giao cit s&
duoc giai ma tai Khéi xi 1y, xir Iy tai May tinh ca
nhan nham quan ly thong tin cac ndt giao cit, thong
tin cac doan tiu qua cac nut,... va két ndi vai Trung
tam dit liéu cua toan nganh duong sit.




TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

KHOA HQC - CONG NGHE

86 phin xirly

Barie chan tau

a)
Hinh 4. a) Khéi chdp hanh, b)

3. Xay dung hé théng
3.1. H¢ thong phén ciing

DPé xay dung hé théng phan cing, céc thiét bi
duoc lya chon:

- Khéi cam bién: cam bién tir truong KY - 003
[4], cam bién hong ngoai TCRTS500 [5].

- Khéi diéu khién: Arduino Nano Atmega328,
Arduino Uno R3 [6].

- Khéi thu/phét vé tuyén: RF 315MHz [7].

- Khéi thu/phat wifi: Wireless
NRF24L01+PA+LNA, Ethenet Shield with Wiznet
W5100 [8].

Hinh 4 chi ra md hinh cua Khéi chap hanh voi
barie tu dong diéu khién boi Micro Servo 9g - SG90
(Hinh 4a), Khéi diéu khién trung tam (Hinh 4b).

Hinh 5 chi ram6 hinh hé thbng mét nat Slave (tai
diém giao cit) va tram Master gia lap dat trén mo

x  [E] Danh sach chuyén tau x +

& > C @ localhost/Train/chuyentau

i Apps [ Facebook @ YouTube M Arduino Wireless Co

€) GitHub - Gjzeven/Yi- ) GitHub - dadansatr

Train App

Trang chi

Danh sach chuyén tau

Showing 1-5 of 5 items.

Danh sach chuyén tau

@ Chuyén tau

@ Tai khoan

# 56 higu tau Van téc

1 HN-HP0987678 40m/s
2 HN-HP0987678 40m/s
3 HN-HP0987678 40 m/s
4 HN-HP0987678 40 m/s
5 HN-HP0987678 263 m/s
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Khéi diéu khién trung tam

Hinh 5. M6 hinh h¢ théng cdnh béo

hinh theo mét chiéu, chiéu nguoc lai duoc xay dung
tuong tu.
3.2. Phdn mém qudn Iy va diéu khién

Phan mém quan 1y va diéu khién dugc trién khai
trén ngbn ngr PHP, co so dir liéu MySQL cho giao
dién than thién va gon nhe trong moéi truong web
(Hinh 6).

* H

€) GitHub - paulodiova: ) GitHub - sergiomajl. [ Td dung son, mifph: @ WPHire - YouTube »

Thong tin hé thdng

Thai gian Noay
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12:09:15 2018-11-18

Hinh 6. Giao dién phan mém qudn Iy va diéu khién
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4. Két luan

Viéc xay dung hé thdng canh béo ty dong tai cac
diém giao cit gitra duong ngang dan sinh va duong
sat 1a can thiét nham hd trg, nang cao mirc do an toan
giao thong duong sat ndi riéng, an toan giao théng
néi chung. Trong pham vi cta bai bao, nhom téac gia
dé xuat giai phap va xay dyng mé hinh h¢ théng
canh béo ty dong tai cac diém giao cit gitta duong
ngang dén sinh va duong sat sir dung cong nghé loT.
M6 hinh mang tinh thir nghiém, song c6 thé phat
trién dé trién khai trong thyc té.
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