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Tom tit: Giao théng vdn tdi tai cdc trung tam dé thi I6n, & hdu hét cdc quéc gia, diege
coi la mot trong nhitng hé qud ciia qud trinh dé thi héa. Bé gop phan giam thiéu tdc dong ciia
vdn dé nay thi viéc dp dung cdc tién bg khoa hoc ky thudt trong quan 1y i can thiét. Nhing
pht trién cong nghé méi nhw ngén ngik xie Iy luong cho phép xir Iy khéi heong I6n dit liéu tiv
cdc thiét bi giam sdt hanh trinh. Trong nghién civu nay, tdc gia mé phong giri div liéu tir thiét
bi gidm sdt hanh trinh dén trung tam diéu khién sir dung ngon ngiv xir Iy luong. Dir liéu sau
do dwoc xiv Iy va nguoi ra quyét dinh can cir trén doé dé xudt giai phap cho timg tinh huong
giao thong cu thé. Ngén ngik xir 1y luong c6 cdu triic dé hiéu cho phép chiing ta tdp trung vao
nghiép vu hon la logic dﬁng sau thudt toan va dit liéu bén duoi. Trong diéu kién thuc té, tat
ca nhitng gi don vi quan Iy can lam I thay doi cdc tham sé vao/ra va chon nén tang phit hop
dé trién khai.

Tir khéa: Giao thong van tai, ngon ngit xir Iy luong, di¥ liéu Iom, gidm sdt hanh trinh.

I. Pat van dé phuong tién; quy hoach mé rong duong;

Giao thong van tai la mdt trong xdy dung cau vugt cho p huong tién giao
nhitng diém nghén phat trién cia Viét thong qua cdc niit giao cat phirc tap: phat
Nam. Méi ddy nhit, Nghi quyét sb 48/
NQ-CP ngay 05/04/2022 cua Chinh phu

ve tang cuong bao dam trat tu an toan

trién thém cac tuyén xe bus cdng cdng, bus
nhanh, tau dién trén cao, tau di¢n ngam...
doi hoi nhiéu thoi gian va chi phi cao de

giao thong va chong Un tic giao thong thyc hién.

giai doan 2022-2025 da dugc B GTVT
hién thuc hoéa bing ké hoach hanh dong
[1]. Cac giai phap mang tinh chinh séch,
co hoc va vat Iy nhu han ché dang ky mai

Trong khi d6, nhiing giai phap mang
tinh chit k§ thuat nhu phat trién cac hé
thdng thu phi khong dimg ETC; TBGSHT;
camera gidam sat giao thong... néu dugc
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dau tu dong bo, khai thac tét s& gitip giam
thiéu Un tic va tai nan giao thong va nang
cao Y thirc chap hanh ciia ngudi tham gia
giao thong.

Lo trinh bat budc phai lap thiét bi
giam sat hanh trinh (TBGSHT) dugc quy
dinh rd dbi véi mdi loai phuong tién trong
Nghi dinh s6 86/2014/ND-CP ngay 10
thang 09 nam 2014 nhu sau [2]:

Thoi diem Loai xe ap dung

Trudc ngay | Xe taxi, xe dau kéo kéo ro modc,
01/7/2015 |so mi ro modc kinh doanh van
tai phai ldp thiét bi giam sat
hanh trinh

Trude ngay | Xe 6 t6 kinh doanh van tai hang
01/1/2016 |hoa c6 trong tai thiét ké tir 10 tin
trd 1én phai lap thiét bj giam sat
hanh trinh

Trude ngay | Xe 6 t6 kinh doanh van tai hang
04/7/2016 | hoa c6 trong tai thiét ké tir 07 tin
dén dudi 10 tin phai lap thiét bi
giam sat hanh trinh

Trudce ngay | Xe 6 t6 kinh doanh van tai hang
01/1/2017 |héa co trong tai thiét ké tir 3,5
thn dén dud6i 07 tan phai lip thiét
bi giam sat hanh trinh

Trudce ngay | Xe 6 t6 kinh doanh van tai hang
01/7/2018 |hoa co trong tai thiét ké dudi
3,5 tan phai lap thiét bj giam sat
hanh trinh

Bdng 1. Lo trinh dp dung ldp TBGSHT

Cudi nam 2016, cac S& GTVT dia
phuong d& nhan dugc van ban ctua Tong

cuc duong bo vé tang cudng xir phat cac xe
trong dién quy dinh khong lap TBGSHT .
Trong vin ban ciing néu rd cac Sé t6 chirc
cong tac chuyén dé vé truyén dir lidu tur
TBGSHT. Trong truong hop cac phuong
tién can giam sat khong c6 dir liéu truyén
vé do xe hong, khong hoat dong, thiét bi
gap truc tric...phai giai trinh [3]. Déi voi
loai hinh dich vu van tai (DVVT) goi xe

cong nghé, thi d6 Ha Noi ciing ¢ yéu cau
d6i v&i Grab phai chia sé co so dit liéu [4].
Nhu vay, theo udc tinh, s6 lugng 0 t6 bt
budc phai lap dit TBGSHT c6 thé 1én dén
hang triéu xe.

S liéu tréen TBGSHT gui vé Trung
tam dit liéu cda Téng cuc duong b theo
Thong tu 73/2014/TT-BGTVT méc du ¢6
ciu triic don gian nhung véi viée déu din
gui vé cac thong tin vai tan suat 30 gidy /
1an (d6i voi xe chay) va 15 phut / 1an (ddi
v6i xe dd) thi lugng thong tin phai xir Iy
ciing 1a rat 16n khi nhan véi sé luong dau
xe tham gia kinh doanh DVVT [5].

Ngay 17/01/2020 Chinh phu da ban
hanh Nghi dinh 10/2020/ND-CP quy dinh
vé kinh doanh va diéu kién kinh doanh
bang xe 6 t6 di c6 hiéu luc (thay thé Nghi
dinh 86/2014/ND-CP) da cap nhat dugc
nhiing thay ddi trudc tinh hinh méi. Riéng
diéu 12 trong Nghi dinh 10 quy dinh rét r5
vé viée bt budc phai lip TBGSHT [6].

Maic du co so dir liéu luu trir tor
TBGSHT trén trung tdm diéu khién giao
thong di dugc luu trit tir lau, tuy nhién
phan 16n 13 cac hé thdng da duoc viét tir
cach day nhiéu nim va bang cac ngdn ngi
nhu Java, C++, ... Cac nang cap hé théng
s& tén nhiéu chi phi, do vay, cac giai phap
tich hop c6 tinh twong thich nguoc cin
duoc lua chon trién khai.

Dé tan dung hét sic manh cta mot
trong nhiing ngdn ngif tién tién nhat trong
cac bai toan vé xur ly dir liéu giao thong,
nhém tac gia thiét ké ra mot chuong trinh
bang ngodn ngit SPL d¢& mo phong dir liéu
gui tir cac thiét bi giam sat hanh trinh vé
trung tdm diéu hanh. Thong tin ¢6 dugc tir
dir liéu néu trén cho phép phat hién un tic
thong qua mat do xe tai mdt toa do dia ly



cu thé hoic phat hién xe chay qua tde do.
Nhitng thong tin nay dat dugc nho viée
luu trir / phan tich / xtr ly theo céc ludng,
tai cac hé théng cua cac don vi chirc nang.

II. P6i twong va phwong phap
nghién ciru

2.1 Poi twong nghién civu

Téc gid st dung bo dir lidu gia lap
(theo dung dinh dang miu duoc cong bd)
dé md phong viéc giri dir lidu tir TBSGHT
vé trung tdm diéu hanh (c6 dinh dang dir
liéu JSON - GPS da dugc cong bd va sir
dung rong rii trong nhiéu hé thong). Trong
truong hop két ndi vé hé thng thyc té, chi
can thay doi cac tham s6 hé thong ddu vao
dé cAu hinh va dua dif liéu thuc vao phéan
tich ciing nhu két xuat ra cac kho chua dir
liéu phuc vu céc nhu cdu khac nhau cho
nhitng nhém déi tuong nguoi dung khac
nhau. M&i mdt bang tin trong bd dir liu
gia 1ap c6 céc trudng nhu sau:

Tén Kiéu Giai thich

id rstring | Dinh danh phuong tién
(chir cai két hop chir s0)

Time | int64 |Thoi diém quan sét (tinh
bang milisecond k& tur
00:00:00 01-01-1970

latitude | float64 | Vi do

longitude | float64 | Kinh do

speed | float64 | Van toc (km/h)

heading | float64 |Hudng di chuyén (do,
theo chicu kim dong ho

tir phia Béc

Bang 2. Dinh dang mot ban tin vi tri
phuong tién (LocationType)

Chuong trinh gia lap sé tao mot bo dir
liéu mo phong cé dinh dang LocationType
va gui vao ludng chinh dé xu ly. Bo dir
liéu gia lap tuan thu mién gia tri cua cac
truong time, latitude, longitude, speed va
heading nhu trong dinh nghia cua dir licu
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JSON-GPS. Riéng dbi vai truong id thi dé
cho bai toan don gian, chuong trinh gia lap
s& sinh ra cac chudi c¢6 dinh dang Cxxx dé
thay thé cho dinh danh cta phuong tién
(gia 1ap bién s xe - trong do, C la chir cai
viét hoa, 12 viét tit cta car, xxx 13 3 chir sb
bat ky). Nhu vay trong hé thong s& ¢6 dir
liéu gia lap cua 1000 phuong tién c6 dinh
danh tir C000 dén C999. B sinh dit liéu
gia lap cling dé mot xac suit nho dudi 0.1%
s& sinh ra mot chudi id khac dinh dang néu
trén (dé sir dung trong trudng hop ngoai 1&
va chuyén sang ludng béo céo 15i).

2.2 Phwong phap nghién ciru

- Phuong phap phan tich dir liéu 16n
dua trén cac cu phap SQL.

- Phuong phap tao chudi s6 ngau nhién.

- Phuong phap thiét ké ludng thong
tin theo dinh dang SPL.

2.3 Thiét ké hé thong

Ludng dir liéu chay tu dong va xuyén
subt ké tir luc chuong trinh tao ngéu nhién
cac ban ghi LocationType, thong qua céc
toan ttr xir Iy trung gian, cac ludng s& dén
cac diém xur Iy riéng biét thy vao cac dir
liéu dugc cAu hinh dudng di trong mang.
Hé théng dugc chia lam 2 phéan Filelngest
(Nhap liéu) va MainCompostie (Tong hop):

FileIngest gdm 4 toan ti:

DirectoryScan tén 1a Files (quét toan
bo t€p tin trong thu muc chtra cac dir licu
dugc khai tao); luéng ra tu DirectoryScan
la cac file.

1. FileSource tén la Observation
(doc dir ligu tur cac file c6 trong thu muc
- duoc tao tir thuat toan tao dit liéu ngau
nhién - v&i dinh dang csv); ludng ra tir
Observation la cac ban ghi c6 dinh dang
LocationType.
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2. Throttle tén la Throttled (xac dinh
ngudng nhan ban ghi trong 1 don vi thoi
gian, trong truong hop nay xét 1a 50 ban
ghi /1 gidy); ludng ra ciing van 1a cac ban
ghi ¢6 dinh dang LocationType véi toc do
la 50 ban ghi /1 giay.

3. Export tén la FileExporter dé xac
dinh ludng tir FileIngest ra MainComposite
van 1a LocationType vdi toe d6 1a 50 ban
ghi /1 giay.

1 Fites [ Cbserva. P (N Throwted [t {72) Filebxp..
[ !

Hinh 1. Thiét ké thanh phan Filelngest
MainCompostie gdbm 7 toan tir:

4. Import té€n la Observation nhan
ludng vao MainComposite ra tir FileInvest
la cac ban ghi cé dinh dang Location Type
Vi the d6 1a 50 ban ghi dir lidu/1 gidy

5. Split tén 1a IDCheck dung dé
kiém tra dinh dang phuong tién (bién s6)
v6i dau vao van 1a 50 ban ghi dir liéu /1
gidy co6 dinh dang LocationType.

+ Trong truong hop bién s6 nim
ngoai dinh dang Cxxx (0.1% ctia phan tao
bién s6 ngiu nhién) ludng s& dugc diéu
hudng xudng FileSink c6 tén 1a ErrWriter
(file error.observations).

+ Trong truong hop bién sé ding
dinh dang Cxxx, ludng dugc chuyén tdi
bo loc Filter ¢6 tén 1a Filtered (cu thé chi
tim xe c6 bién s6 1a C111 va C999)

6. Luéng tr bd loc Filtered ra s€ dua
vao:

+ Toan tir Aggregate dé tinh trung
binh cong tbc do cua 5 ban ghi theo id va
dua vao FileSink co tén la AvgWriter (file
average.speeds).

+ Toan ti FileSink ¢b tén 1a Writer
(file filtered.cars).

MyMainComposite

{5) Observe.. oo IDC hecker T b ) Waiter

Hinh 2. Thiét ké thanh phan
MainComposite

2.4. Moi trwong chay hé thong:

- Moi truong chay: Cau hinh trén
localhost cia may chu Centos 6.0.

- Mo6i trudng phat trién: Stream
Studio (Eclipse).

- Ngon ngir lap trinh: Stream
Processing Language.

IIL. Két qua nghién ciru

Sau khi chay, chuong trinh s€ tao ra
3 file c6 dinh dang csv, sin sang dé phan
tich, xtr ly sau hon:

- File filtered.cars la by loc cac
phuong tién theo danh sach cac id (cu thé
la C111 va C999 trong vi du nay). Trong
tinh hudng thyc té, c6 thé cau hinh cac bd
loc thoa méan céc diéu kién cho trude b??mg
cac ci phap SQL da dang hon.

- File average speed dé tinh vén
tdc binh quan cta cac phuong tién dugc
loc (trung binh cdng vén tdc ctia phuong
tién sau 5 1an nhan duoc dit liéu lién tiép).
Trong trudng hop thuc té, khi dat ngudng
van tdc theo ¢t phap SQL hoan toan c6 thé
phat hién duoc xe vugt qua tée do va gii
canh bo vé luc luong chiic ning.

- File error.observations luu trir cac
phuong tién gui dir liéu dinh danh vé bi
18i (do 15i phuong tién, 13i thiét bi, duong
truyén v.v.)



Ngoai ra, Stream Studio (Eclipse)
con cung cip hé théng theo ddi ludng
bang do thi. Thong qua dd hoa truc quan,
sinh dong, quan tri vién hé thdng c6 thé

gr_! Streams Console [%] Application Dashboard - ¢ A

Lo @ e e e6e

Metrics Bar Chart
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theo doi va giam sat trang thai cua toan
bo hé théng: cac ludng ra /vao hé thdng,
nghén mach ¢ dau, tai sao lai ngh&n mach,
céc tai nguyén dugc phan bo, ...

Hinh 3. Gidm sdt hé thong thong qua Stream Console ciia Stream Studio (Eclipse)

IV. Két luan

Mic db chi 1a hé théng gia lap,
nhung cong cu duge viét bang SPL ciing
d3d mo phong duoc mot hé thong xir Iy
dir liéu 16n nhu hé thng thu thap dir liéu
giao thong tir TBGSHT. Ban chat cua cac
bai toan xur ly dir li¢u 16n theo thoi gian
thuc trong truong hop nay khong phai la
su phirc tap, rang budc ciing nhu s6 luong
truong cia moi ban ghi ma la sé luong
ban ghi dugc guri vé trong thoi gian thuc
(real time). M6 hinh don gian nhung ciing
da khai quat dugc nhiing van dé cia xir
ly dir liéu giao thong 16n bang SPL. Dé
trién khai va nang cap 1én thanh hé thong
that, hé thdng can phai tich hop thém cac
mo hinh nghiép vu cua ciac don vi chirc
nang c6 lién quan. Ung dung SPL vao céac
bai toan xur ly dir liéu 16n dang ludng thoi
gian thuc nhu cac dich vu nghe nhac truc
tuyén, video, thi trudng hang hoa, chimg
khoan v.v. 14 rét 16n [7].
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SOLVING THE BIG DATA PROBLEM IN TRAFFIC
BY STREAMINGS PROCESSING LANGUAGE

Dao Xuan Phuc’, Vu Thi Phuong Hoa', Nguyen Thong Nhat'

Abstract: In most countries, Transportation in large cities is considered an urbanization
challenge. To minimize the impact of this problem, it is necessary to apply science and
technology in management. New technological developments such as stream processing
languages can process large volumes of data from cruise monitoring devices. In this report,
the author simulates sending data from the cruise monitoring device to the control center
using stream processing language. The data is then processed, and decision-makers are
based on the proposed solutions for each specific traffic situation. The easily understood
structured stream processing language allows us to focus on the business rather than the
logic behind the algorithm and underlying data. In real situations, the operation unit only
needs to change the 1I/0O parameters and choose the right platform for deployment.

Keywords: Transportation, streamings processing language, big data, cruise
monitoring.
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