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Abstract. This paper presents some investigations into the measurement of the International
Roughness Index (IRI) of road profile using the application RoadLabPro on the smartphone.
The application and the measurement method are introduced in this study. In order to evaluate
the accuracy of the measurements, the IRI obtained from some road profiles of Ha Noi - Hai
Phong Expressway by the RoadlLabPro application is compared to one obtained by a Laser
Profilometer. Furthermore, the effects of some parameters such as: the vehicle speed,
installation position of the smartphone into the car, the precision of measurements... on the
obtained values of IRI are evaluated and analysed. The results show that the effect of vehicle
speed on the IRI measurement is important.
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Tom tat. Bai b4o nghién cau viée do dac chi s6 do go ghé qudc té IRI caa mat duong bang
ung dung RoadLabPro cai dat trén dién thoai thong minh. Cac tinh nang cta tng dung va
phuong phap do da dwoc gidi thiéu trong nghién ciu. Bé kiém ching do chinh xac cua
phuong phép do, gia tri chi s6 IRI do bang phan mém RoadLabPro da dugc so sanh vdi gi tri
IRI do bang phuo’ng phap do truc tiép trén mot sé doan tuyen thuoc Cao téc Ha Noi - Hai
Phong. Ngoai ra, cac yeu to anh huong dén chi s6 IRI do bang dién thoai théng minh da duoc
danh gia va phan tich bao gém : toc d6 chay xe, vi tri lap dat dién thoai, do chinh xac giira cac
lan do khéac nhau... Két qua phan tich cho théy van tc xe chay c6 anh huong rd rét dén két
qua do gia tri IRI.

Tir khoa: do gb ghé, chi sé IRI, RoadLabPro, dién thoai thdng minh, van téc xe chay.

© 2019 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN DE

Theo tiéu chuan ASTM E867, d6 bang phang (hay d6 go ghé) ciia mat duong dugc dinh
nghia 1a "dd léch cua mat duong so voi mot mat phéng chuin voi cac dic trung hinh hoc cé
thé anh huong dén dong luc xe va do an toan chay xe" [1]. Do bang phang cua mat duong 1a
tiéu chi duogc sir dung dé mo ta tinh trang mit dudng va chat luong chay xe, thuong dugc do
bang chi s6 do gd ghé qudc té IRI (International Roughness Index). Cé hai nhom thiét bi dung
dé xac dinh d6 bang phang ctia mit dudng la nhom thiét bi do bang thai cong va nhom thiét bi
do tu dong (hay ban tu dong). Thong thuong, viéce thu thap dir lidu bang thu cong thuong can
nhiéu nhan cong, khong an toan, ton nhiéu thoi gian va ton kém chi phi. Mat khéc, viéc thu
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thap dir liéu ty dong s& chinh xac, nhanh chong, an toan, ¢ thé lap lai va duoc chuén hoa.
Tuy nhién, céc thiét bi thu thap dit liéu tu dong nhu may quét laser thudng c6 gia thanh cao va
chi phi van hanh, duy tri 16n, khi do dac phai c6 thiét bi kéo theo, cong kénh va tn cong sirc
vén chuyén.

Hién nay trén thé giéi, dién thoai thong minh (smartphone) dugc trang bi céc thiét bi
cam bién dang duoc st dung kha phd bién trong cac linh vuc ky thudt giao thong va quan ly
duong bo. Dién thoai thong minh dugc trang bi cho mot sd xe chay trén duong dé theo doi
tinh trang bé mat duong, phat hién cac 6 ga théng qua chuyen vi thang dung cua xe [2,3,4].
Dién thoai théng minh dugc dung két hop véi may do gia tdc 3 truc gan trén xe may dé phat
hién di thuong ciia duong va danh gia chat luong dudng voi do chinh xéac cao 13 78,5% [5].
D6 khong bang phiang clia mit dudng ciing da dugc nhiéu tic gia nghién ctru nhd cac cam
bién tich hop trén dién thoai thong minh. Céc tng dung tich hop trén dién thoai Android nhu
"SmartRoadSense", "AndroSensor", "Roadroid" di dugc st dung dé theo ddi bé mit duong
thong qua viéc tinh toan chi sb do gd ghé IRI tr cac dir liéu thu thép nho dién thoai thong
minh [6,7,8,9]. Cac két qua tinh toan di cho thay rang dién thoai thong minh c6 thé do IRI v6i
do chinh xac chap nhan dugc va co su tuong quan tot v6i két qua do tir cac may do do gb ghé
theo mat cat khac [10,11].

O Viét Nam, cong tac thu thdp dir liu tinh trang mat duong noéi chung va chi s6 do g6
ghé IRI noi riéng hién van chua dugc quan tim mét cach day du, do d6 viéc danh gia chat
luong mat duong trong giai doan khai thac gap nhiéu khé khan. Mat khac, theo TCVN 8865-
2011, viéc danh gia chat luong mit duong moi chi dua trén gia tri IRI trung binh cua mot
doan tuyén hay ca tuyén duong ma chua xem xét dén mirc do phan tan, quy luat phan bd cua
chi s6 IRI trén ting lan xe hay trén ca tuyén. Mot sd nghién ctru da chirng minh duge muc
anh huong quan trong cua do bang phéng mat duong dén an toan xe chay. Tuy nhién danh gia
nay lai chi théng qua chi s6 IRI ban dau va két qua du bao sy blen d6i caa IRI theo md hinh ly
thuyet clia nudc ngoai chir khong tién hanh xéac dinh IRI thyc té tai thoi diém dang xét [12].
Chi sb IRI da duge do bang phuwong phap truc tiép va dugc ching minh c¢6 méi twong quan
chit ché véi thoi gian khai thac [13] tuy nhién cac s lidu do dac chi méi duoc tién hanh trén
mot pham vi ngin va khong dinh ky.

Vi hién trang s6 luong thlet bi hién dai dé danh gia chat luong mit duong ¢ Viét Nam
dang con khiém t6n, khong thé tién hanh do dac cho mét dién rong va dinh ky thuong xuyén,
mot s tac gia da nghién cau thir nghiém viéc tng dung cac phan mém Roadroid [14] hay
RoadLabPro [15] trén dién thoai thdng minh nhim tang cuong cho cong tac quan Iy va lap ké
hoach bao tri mat duong cua mot s6 tuyén duodng dia phuong. Cac nghién ciru nay déu da di
dén két luan vé tinh kha thi cua viéc sir dung dién thoai thong minh va nhiing wu diém cta
viéc ung dung dién thoai thong minh trong cong tac thu thap dir liéu phuc vu cong tac quan Iy
va bao tri dudng bo. Viéc sir dung dién thoai thong minh dé danh gia chat luong khai thac
cong trinh duodng ciing duoc danh gia 1a c6 y nghia dac biét quan trong nham nang cao hiéu
qua cdng tac quan Iy bao tri dudng bo khi trién khai ap dung loai hinh hop ddng dua trén chat
lugng thyc hién (PBC) [16].

Bai bao nay nham muc dich nghién ciu kha nang 4p dung phuong phap do do go ghé
mit dudng bang phan mém RoadLabPro trén dién thoai thong minh. Chi s6 go ghé IRI s&
dugc do dac bang phan mém va dugc so sanh kiém chimng voi phuong phap do st dung cac
thiét bi cong nghé theo chuin. Pong thoi, cac yéu té anh huong (nhu vén tbe, vi tri lip dit,
loai xe do...) dén két qua do do gd ghé mat duong bang dién thoai thong minh ciing s& dugc
nghién ctru.
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2. PHUONG PHAP PO CHI SO IRl BANG PIEN THOAI THONG MINH

2.1. Phan mém sir dung do chi sé IRI

Phan mém RoadLabPro cé tac dung do dac chi s6 IRI cta mat duong. Phin mém
RoadLabPro ¢6 thé dugc cai dit trén hau hét cac thiét b dién thoai thong minh. Khi dién thoai
dugc gin ¢ dinh trén xe 6 6 dang chay, phan mém sé& ghi lai 6 gd ghe cua mat duong thong
qua sy rung lic ctia xe va bo cam bién chuyen dong cua dién thoai. Dong thoi, thong qua hé
thong dinh vi GPS cua dién thoai, phan mém c6 thé xé4c dinh toa d6 diém do tir d6 dua céac gia
tri IRI do duogc 1én cac ban d6 tuyén duong da s hoa.

Ngoai myc thiét 1ap thong tin vé dy an, tuyén dudng va phan két qua ban dd mau gi tri
IRI do dugc, giao dién chinh phan do dac IRI ctia phan mém RoadLabPro bao gdm nhitng
thdéng tin chinh sau:

- Hién thi tirc thoi gia toc rung dong ctia may dién thoai va chi s6 IRI do dugc.
- Vi tri do.

- P6 bang phang trung binh ctia mit duong cho mdi 100m duoc thé hién trén Gng dung
bang cac mic do Very Good (Rét tét), Good (Tét), Fair (Trung binh), Poor (X4u), Very Poor
(R4t x4u) va chi s6 IRI (m/km) trung binh cho ca doan duong.

- Xéc dinh cac vi tri 6 ga, diém go 16n.
- Téng chiéu dai doan duong khéo sat.
- Tong thoi gian do

- Van tde tire thoi cla xe

Sé ligu cling duoc phﬁn mém ghi lai trong file dit liéu dang text va c6 thé md bang céac
phan mém khac nhu Excel dé xir 1y.

14:32 @ 61% 13:37 @ 57% 13:38 @ 7 67% .

ng van huyén - 18 ng van huyén - 18 ng van huyén - 118 \+Tag

ROUGHNESS ROUGHNESS ROUGHNESS MAP

Current Speed: - Current Speed: 34 km/h Current Speed: 29 km/h
Location: Location: Location:
- 21.06734504 , 107.4167856 21.06758099 , 107.41728927
Data Collection Status: Off
b 4
_Jl &
L - ¢
(0.0000) o | Google >
Very Poor Poor Fair Good Very Good Very Poor Poor Fair Good Very Good
Link 0% 0% 29 % Link 0% 0% 2
Road 0% 0% 16 % Road 0% 0 % 16 %
(6.86) (7.13)
0o 0
991 m 1098 m
720 m 827 m

START TRACKING STOP TRACKING STOP TRACKING

Hinh 1. Giao dién cuia phan mém do dac chi'sé IRl RoadLabPro.
2.2. Phwong phap do dac chi s6 IRI bang dién thoai thdng minh

bién thoai thong minh sau khi dugc cai dat phén mém RoadLabPro s& duoc gén cd dinh
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trén xe do béng cac gia do dién thoai. H¢ théng treo cua loai Xe sir dung dé chay do do 96 ghé
IRI can phai dugc lya chon twong duong véi mét trong cac khung treo mac dinh da duoc dinh
san trong phan mem.

Trong qué trinh khao sat do dac can phai tuan thu mot s nguyén tic sau:

- Chay xe voi cac tbc do d3 lya chon, tranh tinh trang thay ddi tbe do do tir doan nay
sang doan khac.

- Chay dung lan can do, khong chay l4n sang lan xe khéc.

- Trong qua trinh do can danh dau céac vi tri can ghi nh¢ nhu: cot cay s6, cac vi tri dau
cau va cudi cau, doan duong xau... Viéc danh dau diém mdc rat quan trong, né s€ giap ich
cho cong tac phén tich so li¢u sau khao sat: biét dugc cac vi tri ¢6 IRI cao bat thuong 1a do
yéu t6 ndo va phan doan chinh xac hon.

- Néu thoi tiét mua hodc dudng qua uét s& anh huong toi két qua do, trong mot sb
treong hop s€ khong do dugc chi so IRI.

- Mit dudng quéa ban ciing 1a mot nhan té 1am anh hudng t6i két qua do. Vi vy dé ting
tinh chinh xac cua két qua do yéu cau mat duong phai kho thoang, sach sé.

- Dung ép luc 16p ti€u chuan, ddm bdo cac 10p xe can bang, 10p xe 1éch s& lam sai két
qua.

3. KIEM CHUNG PHUONG PHAP PO CHI SO IRl BANG PIEN THOAI THONG
MINH

'Nham kiém chimg phuong phap do do go ghé IRI bang dién thoai thong minh, gi4 trj
chi so IRI do bang phan mém RoadLabPro s& duoc so sanh voi gia tri IRI do bang phuong
phap do truc tiep trén mot so doan tuyen thudc Cao toc Ha Noi - Hai Phong.

3.1. Po @% go ghé IRI bing phwong phap do truc tiép

Do gd ghé IRI tr Km33 dén Km105,5 thuoc Cao téc Ha Noi - Hai Phong da duoc
Phong thi nghiém Cong trinh Giao théng thuoc Truong Pai hoc Cong nghé tién hanh do dac
truc tiép nho thiét bi khao sat duong Hawkeyes DUO 1000. Thiét bi nay cho phép do chi sé
g6 ghé IRI nho cac dau do laser tich hop véi dau do gia téc dugc lap dit trén xe do. Két qua
d6 gb ghé IRI do bang phuong phap truc tiép cho hai lan xe sat dai phan cach gitra cho ca hai
chiéu di va vé duoc gidi thiéu trong bang 1.

Bdng 1. Chi sé dé go ghé IRI do bang phirong phdp tryec tiép trén cao toc Ha Néi - Hdi Phong.

A +A , IRI
Chiéu Ly trinh Vfg égc(l;rrli /}?)la trung binh
(m/km)
) ] Km33 + Km53 69 1,72
Ha Noi - Hai Phong
Km88 +~ Km105,5 70 1,67
. . Km53 =+ Km72 68 1,67
Hai Phong - Ha Noi
Km72 + Km88 66 1,65

3.2. Po d9 go ghé IRI bang phan mém RoadLabPro
Do go ghé IRI cia doan tuyén tr Km33 dén Km105,5 thuoc Cao téc Ha Noi - Hai
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Phong ciing da dugc do bang phan mém RoadLabPro cai dat trén dién thoai Iphone theo cac
nguyén tic da trinh bay trong muc 2 cua bai bao. Chi sé IRI duoc do trén 1an xe sat dai phan
cach cho ca hai chiéu di va vé véi van téc chay xe trung binh 1a 80km/h. Két qua do duoc gidi
thiéu trong bang 2.

Bdng 2. Chi'sé dj go ghé IRI do bang phan mém RoadLabPro trén cao toc Ha Ngi - Hai Phong.

£ IRI
A - Van toc TB cua .
Chieu Ly trinh xe do (km/h) trung binh
(m/km)
Ha N¢i - Hai Phong  Km33 + Km105,5 80 1,29
Hai Phong - HA N6i  Km33 + Km105,5 80 1,42

3.3. Nhan xét

Tir két qua do dac IRI bang phan mém RoadLabPro va may Hawkeyes cho thiy c6 su
khac biét giita hai phuong phap. Két qua nay hoan toan twong dong véi mot sé nghién ciu
khac khi do chi s6 IRI bang cac thiét bi thudc loai tao phan tng hoac bang dién thoai thong
minh va can tién hanh hiéu chinh két qua do [15,17].

Trong nghién cau nay, két qua do bang ing dung RoadLabPro c6 xu huéng nhé hon so
v6i thiét bi do Hawkeyes khoang 1.3 1an. Két qua nay kha khép véi su tuong quan duoc thiét
lap theo [15]. Su khac biét nay c6 thé giai thich bang rat nhiéu yéu t6: su chinh xac cua
phuong phép do bang ting dung dién thoai, van tdc do khac nhau (70 km/h voi Hawkeyes va
80km/h véi dién thoai), loai xe dung dé gan dién thoai... Chinh vi vay, khi do dac gia tri IRI
béng ung dung trén dién thoai thong minh can ¢6 su hiéu chinh véi thiét bi do chuén trude khi
tién hanh do dac. Tuy nhién c6 thé st dung phuong phéap nay dé danh gia sy khac biét IR mot
cach twong ddi (nho hon hay 16n hon) va so sanh IRI ciia cac tuyén duong khi sir dung cing
mot diéu kién do : 1ap dién thoai trén mot xe cb dinh, cung vi tri, van toc xe cé dinh... Viéc
do dac IRI bang tmg dung dién thoai cling la bién phap chap nhén dugc khi can khao st gia
trj IRI mot cach nhanh chéng, ton it kinh phi va khong yéu cu cao vé do chinh xac nhu khi
xem xét danh gia IRI cua hé thong dudng giao théng nong thon.

4. PHAN TICH CAC ANH HUONG PEN KET QUA PO IRI BANG DPIEN THOALI
THONG MINH

Nham phan tich anh huéng cua cac yéu td nhu van téc xe chay, vi tri ¢6 dinh dién thoai
trén xe do, do 1ap cua két qua do bang phan mém... khi do d6 gd ghé bang dién thoai théng
minh, chi s IRI di duoc khao sat do dac trén mot doan tuyén thudc duong Nguyén Vin
Huyén (Cau Giay-Ha Ni, hinh 2) bing phan mém RoadLabPro cai dat trén dién thoai Iphone.
buong Nguyén Van Huyén mdi chiéu c6 3 lan xe. Mat duong bé tong nhua bang phang, chua
xuat hién hu hong, tinh trang khai thac tot. Tai thoi diém khao sat, luong phuong tién giao
thong tham gia theo hai chiéu it, ddm bao xe khéo sét c6 thé chay theo van tdc ¢ dinh khong
phai phanh dung, tranh cac phuong tién khac. Xe do dugc sur dung la loai xe Camry Toytota.
D6 g6 ghé IRI duogc do cung lac bang 3 dién thoai ¢b dinh tai cac vi tri khac nhau trén xe 6 to
(hinh 3), xe chay véi 3 van téc khac nhau (20, 35 va 50km/h), tng véi mdi van téc tién hanh
do 3 1an trén cung mat lan xe va do cho ca hai chiéu tuyén duong. Lan khao sat ung voi mdi
chiéu 1a 1an ¢ giita. Cac dién thoai str dung déu 1a Iphone 6 hodc 7. Cac thdng sb sir dung khi
do dac chi sé IRl cho mdi chiéu xe chay duoc tom tat trong bang 3.
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SUMMARY

Google

Hinh 2. Poan tuyén dirge do dac khao sat dé go ghé IRI trén dong Nguyén Vin Huyén.

Hinh 3. Ba vj tri gdn mdy do trén xe: (a) Vi tri 1 trén kinh ghé phy; (b) Vi tri 2 trén kinh ghé sau ghé
lai; (c) Vi tri 3 trén kinh ghe sau ghe phu.

Ngoai ra, dé danh gia tinh kha thi cua viéc sir dung xe may lam xe do, chi s6 gd ghé IRI
ddng thoi ciing dugc do bang dién thoai da cai dat phan mém va duoc ¢ dinh trén yén xe
may. Xe may do & hai van toc la 20 va 35km/h, (ng v&i mdi van toc tién hanh do 3 1an cho
cung lan xe trén hai chiéu tuyén dudng. Két qua do IRI tir xe may s& duoc so sanh véi két qua
do tur xe 0 t0.

Bdng 3. Cdc thdng sé si- dung khi do dac chi so IRI cho mai chiéu xe chay trén duwong Nguyén Vin
Huyén bang xe 0 t0.
Vian téc do

Vi tri gan may do (km/h) So lan do
Vi tri 1: Trén kinh ghé phu 20, 35, 50 3 1an/1 van téc do
Vi tri 2: Trén kinh ghé sau ghé lai 20, 35, 50 3 1an/1 van téc do
Vi tri 3: Trén kinh ghé sau ghé phu 20, 35, 50 3 1an/1 van téc do
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4.1. Anh hwéng caa van téc xe chay

Chi s6 gd ghé IRI trung binh cua tit ca cac lan do cho 1an xe chiéu tr Nguyén Van
Huyén di Cau Gidy do véi 3 van téc chay xe la 20, 35 va 50km/h biéu dién cho tirng may do
¢b dinh tai 3 vi tri khac nhau trén & t6 dwogc thé hién trong hinh 4. Két qua do nay cho thay
van toc xe chay c6 anh huong rd rét dén chi sb IRI. Khi vén téc xe chay ting, chi sé IRI do
bang cung mot may do va trén cung maot lan xe s& ting. Chang han, khi van téc xe chay ting
tir 20km/h I1én 50km/h thi chi sé IRI trung binh cua cac lan do boi may do ¢b dinh & vi tri 2
cho lan xe chiéu tir Nguyén Van Huyén di CAu Gidy tang tir 2,98 1én 4,77 (twong ung ting
60%). Chi sé IRI do boi cac may do khac déu cho két qua twong ty trén ca hai chidu xe chay.

6

ol

/ "
/ *Vitril
=*=Vitri2 —

Vitri 3

Chi s6 IRI
SN

w

20 35 50
Vian téc do (km/h)
Hinh 4. Chi sé g6 ghé IRI do bang phan mém cho lan xe chiéu tir Nguyén Van Huyén di Cau Gidy.
4.2. Anh hwéng caa vi tri dit may trén xe

Anh huéng cua vi tri gin may do trén 6 t6 dén két qua do chi s6 gd ghé IRI dugc thé
hién trén hinh 5 tuong ung vai 3 van tc do lan luot la 20, 35 va 50km/h. Tir két qua nay cho
thiy khi xe do chay voi toc do thip (v = 20km/h), gia tri IRl trung binh do boi 3 may do
khong cé su sai khac 16n véi do léch chuan 1a 0,18. Khi van toc xe tiang, su sai khac gitra cac
két qua do IRI tai cac vi tri khac nhau ciing ting theo v&i do léch chuan la 0,27 khi xe chay
véi van toc 35km/h va 0,46 khi xe chay voi van téc 50km/h. Nhu vay cé thé so bo két luan
anh huong cua cac vi tri dat may do khac nhau trén 6 t6 s& ting khi van toc xe chay ting.

6
V=20 km/h
=V =35 km/h
_° || 4V =50km/h
g /‘\.
\(8 4 ./
E
O
3 *—— ‘o\.
2

Vitril Vi tri 2 Vitri 3
Vi tri gin may do

Hinh 5. Anh huong cia vi tri dat mdy do trén xe dén chi sé IRI,
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4.3. Do lap caa két qua do IRI bing phan mém
Hinh 6 thé hién chi s6 IRI cua 3 lan do khac nhau do boi may do gin & vj tri 2 twong
rng véi 3 van toc chay xe trén lan xe chiéu tir Cau Gidy di Nguyén Vian Huyén. Két qua do
nay cho thay gié tri IRI giita cac 1an do khong co sy sai khac nhiéu. Do léch chuan cua két qua
3 lan do lan luot 13 0,26; 0,12 va 0,16 twong &ng Véi cac van téc chay xe la 20, 35 va 50km/h.

6
5 IRl =5,55+0,16
E .\/
24 IRl = 4,46 +£0,12
5 IRI = 2,91 +0,26
3 / —
) [V =20km/h =V =35 km/h 4V =50 km/h]
Lan 1 Lan 2 Lan3
Lan do

Hinh 6. Tinh Igp cua két qua do chi sé IRI khi do nhiéu lan bang phan mém.
4.4. So sanh chi sé IRI trén hai chiéu

Hinh 7 thé hién gia tri IRI trung binh cua cac lan do Gng vai tang van téc, do boi may
do gan & vi tri 3 cho 2 lan xe chiéu tir Cau Giay di Nguyén Van Huyén va chiéu tir Nguyén
Vin Huyén di Cau Gidy. Két qua nay cho thay chi s6 d6 go ghé IRI trén hai chiéu xe chay cua
duong Nguyén Vin Huyén co gia tri twong tu nhau.

6
5 4
g /
\(8 4
=
O #IRI (CG-NVH)
3 & +IRI (NVH-CG) | |
2
20 35 50

Van téc do (km/h)
Hinh 7. Chi sé IRI trung binh trén hai chiéu xe chay ciia dwrong Nguyén Vin Huyén.
4.5. Tinh kha thi do IRI bang xe may

Trén cac tuyén duong cap thip hodc giao thong néng thon, doi khi viée tiép cén bang xe
6 t6 1a diéu kho khin. Nhém nghién ciru d thir kiém tra tinh kha thi ctia viéc do IRI bang dién
thoai dugc gin trén xe may. Dién thoai théng minh di cai dat phan mém RoadLabPro va dugc
¢ dinh trén yén xe may. Xe may chay do trén cung lan xe caa ca hai chiéu duong Nguyén
Vin Huyén véi hai van tdc do 1a 20 va 35km/h, twong @ng vai mdi van tdc tién hanh do 3 1an.
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Két qua do duoc thé hién trén bang 4. Két qua do cho thiy, khi do bing xe may do léch giita
cac 1an do 1a rat 16n va gia tri do duoc cao hon rat nhidu (vo 1i) so v6i két qua do bang 6 t6.
Nguyén nhan co thé ké dén 1a bd x6c ciia xe may hoat dong khong 6n dinh va khong phu hop
v6i thong sb thiét 1ap trong phan mém. Do vy viée sit dung xe may dé gin dién thoai cai ing
dung do IRI 1a khong kha thi va khong thé sir dung xe may dé khao sat IRI cua cac tuyén
duong nhd, kho di lai.

Bdng 4. Chi sé go ghé IRI do bang dién thogi thdng minh gdn trén xe mdy.

’ Chiéu Cau Giay - Chiéu Nguyén Van
Van toc do Nguyén Vin Huyén Huyén - Cau Giay
(km/h)

Lan do IRI do Lan do IRI do

1 25,7 1 26,3

20 2 20,6 2 18,8

3 21,0 3 23,8

1 16,2 1 40,6

35 2 14,5 2 18,6

3 29,0 3 21,9

5. KET LUAN VA KIEN NGHI

Tir cac két qua nghién ctru da duoc thuc hién, co thé liét ké ra day mot sd két luan. Tuy
nhién, can phai cht ¥ rang cac két ludn nay con gidi han trong pham vi nghién ctru cia bai
bao (gidi han vé khoang van tdc xe, loai xe, loai mit duong do, s6 lan do, pham vi IRI khao
sat...).

- Két qua do dac IRI bang tmg dung cai dit trén dién thoai thong minh c¢6 do 1éch so voi
thiét bi chuyén dung. Trong khoang thtr nghiém ctia nhom tac gia, két qua do dac bang ung
dung cai dat trén dién thoai thong minh c6 xu huéng nho hon (1.3 lﬁn) so voi thiét bi chuyén
dung. Tuy nhién, khi mudn ap dung cong nghé nay vao do dac IRI can c¢é sy hiéu chinh véi
thiét bi chuan trudc khi sir dung. Trong truong hop dé dénh gia so bo IRI cia tuyén dudng ma
khong can c6 sy chinh x4c cao (vi du khi danh gia IRI ctia hé thong dudng giao thong néng
thdn) hodc so sanh danh gia tuong dbi (hon kém) IRI ctia cac tuyén duong thi day ciing 1a mot
phuong phép c6 thé duoc ap dung.

- Khi sir dung phuong phap do IRI bang tng dung cai dit trén dién thoai thong minh,
van toc xe chay c6 anh hudng rat 1on dén két qua do. Van toc xe chay ting, gia tri IRI do
duogc cang 16n. Anh hudng cua vi tri lap dat may dién thoai trén xe 1a khong dang ké & van tdc
thap, tuy nhién s& ting 1én khi xe chay ¢ vén toc cao.

- D¢ lap cua két qua & cac lan do khac nhau kha tét cho thay phwong phap do nay kha
6n dinh khi ciing mot thong sé do dugc thiét 1ap. Hai chiéu cua tuyén dudng Nguyén Vin
Huyén - Cau Gidy duogc khao sat c¢6 gia tri IRI twong ty nhau.
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- Viéc str dung xe may gan dién thoai dé do IRI 1a khong kha thi, cho ra két qua khong
chinh x4c va c6 d6 phan tan rat 16n.
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Nghién ctru nay dugce tai tro boi Truong Pai hoc Giao thong van tai trong dé tai ma sb
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