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TOM TAT: Bai bao nghien ciru xac djnh "diem 
den" TNGT bang thuat toan uoc tinh mat do 
nhan ket hop v6i phan mem ma nguon md QGIS. 
Ket qua nghien cifu vai phan tich du lieu tai khu 
vuc Ha Ngi cho phep xac dinh chinh xac vi tri cac 
"diem den", phan loai mifc dg nghiem trong cac 
"diem den" va the hien tryc quan tren ban do. 
Dieu do giup cac nha quin ly c6 cac giai phap 
dam bao an toan cho nguoi va cac phuong tien 
tham gia giao thong 

TLf KHOA: Tai nan giao thong, QGIS, uoc tinh mgt 
do nhan, "diem den", mdc do tai ngn 

ABSTRACT: The article's purpose aims to identify 
traffic accident black spots by using kernel density 
estimation algorithm combined with open-source 
software - quantum geographic information 
system QGIS Research results with data analysis 
in Hanoi area enable us to accurately identify the 
locations of black spots, classify the severity of 
black spots, and visualize them on a map That 
helps traffic authorities have solutions to ensure 
safety for traffic users. 
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I .OATVANOi 
He thong giao thong dUdng bd duoc col la he 

thong phirc tap v i nguy hiem nhat m i eon ngudi phai 
doi mat hang ngay, Viet Nam la mot quoe gia dang phi t 
trien, do dd van deTNGT eung la mdt trong nhUng moi 
quan tam nhat eiia xa hgi. Theo thong ke nam 2017 d i 
ed 20.000 vy TNGT, khoing 8.200 ngUdi chet v i 17.000 
ngUdl bj thuong tren mang lUdi eac tuyen dUdng tai Viet 
Nam[1]. 

TNGT dudng bp v i he thong ea sd ha tang giao 

thong (HTGT) ed lien quan chat che vdi nhau. Mot trong 
nhUng nguyen nhan chinh cua TNGT la chat lupng 
HTGTthap duac phan anh bdi mdtsd yeu to nhududng 
xudng cap, thiet ke hinh hoe dudng khdng phii hop va 
thieu eac den tin hieu, vach son, dai phin cich, bten chi 
dan, einh bio... 

"Diem den" TNGT la noi ma tai do thudng xay ra 
TNGT [2]. De xie dmh eac vj tr i "dtem den" hien nay 
thudng sd dung md hinh phi khong gian, eu the la: 
phuong phip tan sui't tai nan (phin loai theo mUc dp 
ton thuong} trong khoing thdi gian mpt n im [3]. Diy l i 
phuong phip lau ddi nhi't va ddn g i in nhat de xae djnh 
cie vi tri nguy hiem. Tuy nhien, phuong phip niy co 
nhieu han che nhu thieu trUe quan, ket noi giUa khong 
gian v i thdi gian, xep hang mire dp Uu tien ciia "diem 
den", khdng xem xet lUu IUdng giao thdng, khong c6 
mdi quan he true ttep vdi tan suat sU ed. Do do, ket qua 
dat duac chua thue su tin eay va khong true quan [4]. 
Vl viy, trong pham vi b i i b io, nhdm t ie g i i nghien cilu 
irng dung thuat toan Ude tinh mat do nhan KDE ket hpp 
phan mem m i nguon md QGIS trong xae djnh "diem 
den"TNGT tat Viet Nam. 

2. NOI DUNG 
2.1. Khu vUc va dClieu nghien ciiti 
Nghien edu dugc thuc hien tat khu vUc Ha Ngi. Bo 

dU lieu duae sir dung cho nghien eUu niy baogom: 
- Ban do mang lUdl cae tuyen dudng d Ha Npi eo 

dinh dang shapefile duac cung cap bdi SdTai nguyen 
va Mdi trudng tai Ha Npi, baogom cae thong soky thuat 
cua eac con dudng nhu chieu dai dudng, chieu rpng 
dudng, loai dudng, toe do gidi han... 

- DU lieu TNGT trong 3 n im tU 2015 den 2017 tai 
Ha Ndi, duoc cung cap bdi CSGT tat Ha Ndi. Tip dU lieu 
nay ehda eac thong tin quan trpng ve cic vu tai nan nhu 
ngay va thdi gian xiy ra tai nan, vj tri va cham, loat sU ed, 
loai phuong tten, tuoi v i gidt tinh cita ngudi bj thUdng... 

2.2. Thiet ke mo hinh he thong qudn ly dCr lieu 
tai nan 

He thong thdng tin dia ly (G15) l i edng nghe cho 
quan ly, xd ly eac thdng tin ve vj tri va eae thdng tin thuoc 
tinh lien quan. Them vao do, GIS cdn ed khi nang phan 
tieh ket hop giira dd lieu khdng gian va dU lieu thuoc 
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tinh. GIS cho phep hien thi true quan ket qua phin tieh, 
do do cho phep thtJe hien eac phan tieh phiie tap va ra 
quyet dmh nhanh chdng [5,6,7]. Phat trien mot he thong 
sir dung GIS de phan tich TNGT nh^m nang cao hieu qua 
eua cac bien phap doi phd vdi TNGT la dieu can thiet va 
cap bich [5,7]. Do do, ph i t trien mot he thong nhU v iy 
trong dd cic ban do so duoc lien ket vdl dU lieu TNGT, 
HTGT, thdi tiet, nhan khau, sif dung dat va eae loai dQ 
lieu khac eimg la mue dich ciia nghten cdu. 

Viee thiet lap he thong ddi hoi mot thiet ke cho 
phep eie ed sd dd lieu (CSDL) xiy dUng dupe sif dung 
hieu qua bdi GIS. De phat trien mot he thong linh boat 
dat dupe mue tieu nay, ehung tdt da ket hop QGIS vdi 
Access - mot irng dyng phan mem quin ly CSDL tif 
Microsoft nhutrong Hinh 2.7. Do nhieu loai dOr lieu duoc 
xir ly, ket noi CSDL md, mot tieu chuan ciia the gidi, duoc 
sif dyng de ket noi QGIS va Access. Co the tuy chinh cae 
menu bang each sir dung Visual Basic hoac Python de 
nang cao tinh than thien vdi ngudi diing. Ngoai ra, dCr 
lieu TNGT tir tep Excel cd the dUac nhip vao phan mem 
QGIS mot each de dang va thong tin nay se trO thanh dU 
heu thuoc t nh trong QG S(Hnh2 2) 
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Hinh 2.3 cho thay he thong CSDL bao gom: b in 
do eic tuyen dudng, dur lieu TNGT, dU lieu gtao thong, 
dUlleu thdi ttet... DQ lieu dUdng dupe trieh xuat tU he 
thong dU lieu qu in ly dUdng dang boat dpng. Cac mye 
dU lieu bao gom thong tin tuyen dUdng (ehieu dai, ehieu 
rpng, lan dUdng, toe do...) va cae tin hieu giao thong nhu 
den dudng, bien bao... DU lieu ve nhan khau hpc va dat 
sir dyng hai ben dudng eung nhu vt tri cic trUdng hoc, 
benh vien, trung tam thuong mai... DU lieu thdi tiet l i tif 
ca quan khi tuang cua tifng khu vuc va chitng bao gom 
nhiet do, luong mUa v i gid nang... 

2.3. PhUtfng phap luan 
Phuang phap thuc hten duac tien hanh theo cic 

budc sau: 
2.3.1. Ma hoa ddlieu dja ly tai ngn vd tong hop ddlieu 

tai ngn tgi mdi dia diem 
Bin do mang ludi dudng va dU lieu tai nan dUOc 

ma hda dja ly va dupe t i i len trong phan mem QGIS 
(Hinh 2.4). Moi diem dU lieu cd the dai dien eho mot vu 
va eham hoac nhieu vu va cham vi mdt so va eham ed 
the duoc b io eio tai citng mpt vi trt nhu giao 16. Do do, 
dif lieu TNGT dUoc tong hpp de tao ra so lUong eho tUng 
loai va cham tai moi vl tri. 

Hinh 2 1 CSDL khong g an mang uai duang duoc luu trong Access 

Hinh 22 DQ lieu TNGT trong Excel tri thanh dul eu thuoc tinh 
trong QGIS 

Hinh 2.3: Sa dd md hinh CSDL cua hi thing phan tich TNGT dua 
tren GIS 

Hinh 2.4: Khu vue nghien euu vdi suphan bo cda tit ei eic vu va 
Cham tai Hi Ndi (2015-2017) 

2.3.2. Thugt todn ddc tinh mdt do nhan (KDE) vd ban 
do mat do (Heat Map) 

KDE la mpt trong nhUng phuong phip hieu qua 
nhat de phan tieh xic djnh cac md hinh khdng gian cua 
TNGT Mat dp ciia eie sU kien (TNGT) dupe tinh to in 
trong pham vi b in kinh nghien cUu d i dupe xie djnh 
trUdc trong cae khu vUc nghten eUu de tao ra mpt be 
mat nhin min. Ham nhan dupe sir dung de g in trpng so 
eho khu vUe xung quanh cae sti kien (TNGT) ty le thuan 
vdi khoing each eiia nd den su kien dtem, TU dd, g i i trj 
cao nhat la tai trung tam vt tri sU kien diem (TNGT) va 
g i im dan xuong gia tri 0 tai gia tri bien eiia b in kinh cita 
vdng tron nghien eiru. Cuoi eung, mot be mat mat dp 
mjn lien tue duoc tao ra bang cieh them v io eac nhan 
rieng le trong khu vUe nghien eUu [8], Mat do tai mpt vt 
tri cu the duac ti'nh b ing eong thde (1): 

,/W = -
I TK (1) 

95 



KHOA HOC CONG NGHE 
S6 04/2020 

Trong do: f(s) - Mat dp tai vl tr i s, n - So lUdng quan 
sit; h - Bang thong hoae ban kinh nghien cilu;K- Ham 
nhan; d - Khoang each giUa vi tri s va vi tr i eiia quan sit 
th i f i . 

Ban do mat dp (Heat map) trong QGIS 2.18 la mot 
eong ey dua tren thu i t to in KDE dupe sif dyng de tao 
ban do mat dp cita Idp vector dtem dau vao. Nd dUOc 
sif dyng de tinh toan mat do tai nan trong pham vi mot 
bang thong tim kiem can thiet. Bang thong Idn hdn dan 
den vimg Idn hon v i mm hon trong khi bing thong nho 
hdn se chira mdc dp chi tiet hdn.Trong nghien eUu nay, 
bang thong tim kiem 1.000m dupe kien nght xem xet de 
phan tich. 

2.3.3. Tinh todn chi so mdc do nghiem trgng tgi moi 
vitritaingn 

Trong nhieu nghien edu trudc day, so luang va 
eham thudng dUdc sir dung de d inh g i i vi'n de an 
toan tai mot d\a diem. Cie nghien cdu trUde day cung 
chi ra rang, neu khong ed dU lieu trong so rat kho de 
biet lieu phan cum la cao hay thap dang ton tai. Cd mpt 
su tin tudng rang eic vy va cham nghiem trong han se 
ed trong so Idn hon trong viec xae dmh eae vi tri nguy 
hiem tren eo sd thiet hat kinh te do va eham giy ra. VI 
viy, de xac dmh eae vj tri khong an to in , cac su co phai 
duoe g in trgng so theo mUe dp nghiem trong. Ngoat 
ra,'ket qua cua phuong phap mUc dp nghiem trong va 
eham ri't nhay e im vdt eic he thong trpng so khae nhau 
[9]. Mae du khdng eo sU ddng thuin ve cieh phi t tnen 
he thong trgng so tot uu, mot cieh tiep can thoa hiep 
dang ngay cang trd nen pho bien. Cach tiep can la dUa 
ra trong so eho eac va eham nghiem trpng hOn, nhUng 
khong phai vdl cae gia trj cue eao ma duoc tinh theo ty 
letrUc tiep vdi ehi phiva eham, Nghien eUu niy sU dyng 
mpt he thdng trpng so mUe dp va eham eua Chinh phii 
Bi. Theo he thong nay, eac trong so rieng biet 5, 3 va 1 
duac eung cap eho cae tai nan chet ngudi, nghiem trpng 
va nhe tuang Ung Chi so mUe do nghiem trgng cho 
tifng vj trt ed the dUoc tinh theo eong thUc (2): 

B=L + ?,S + 5D (2) 
Trong do: 
L-Tong sd thuong tieh nhe; S-Tong so thuong tich 

nghiem trpng; D-Tong so ngudt chet, 
Dmh nghia ciia Bi ve "diem den" nay the hien tinh 

kinh te ri't cao. TUdng tU nhU mUe dp thiet hai kinh te 
da dUdc xie djnh. Mpt ngudi chet tuang dUOng vdi 5 
ngUdi bi thuong nhe va 01 ngudi bj thuong ning, tUOng 
duong vdi 3 ngudt bi thuong nhe. Day l i mot phUOng 
phap dugc xic dinh rat khoa hoe v i ehdng minh t ie 
dpng kinh te eita TNGT. TU diy ed the Ude tinh mdc dp 
thiet hat dupe coi la mpt "diem den" [10]. De tinh to in 
mUc do nghiem trong cita tai nan, trpng so theo he 
thong ciia Bi duoc ehi djnh eho mot tai nan dUdc bleu 
thl dudi dang chi so nhin dang (ID). Dteu nay tao thuan 
ldi cho viee dem cac tai nan theo trpng so duac g in . 

2.3.4. Phan iogi "diem den" 
Trong trudng hop phan tich bang KDE, vl khong ed 

chi so lien quan den y nghia thong ke, cac "dtem den" 

dupe phan loai theo cic khoang bang nhau. Trong 
nghten cUu nay, viec phan loai dUOc thUc hten theo nim 
loai bao gom: mat do rat thap, thap, trung binh, cao va 
rat cao dUa tren mat dp tai nan lien quan cita ehung. 

2.4. Ket qua va thao luan 
2.4.1. Bdn do mat do trong trddng hap khdng co vd co 

tinh den chi so mdc do tai nan 
Ket qua xac djnh "diem den"TNGT dUOc thUc hien 

vdl sutro giup eiia thuat to in KDE, trong hai trUdng hop 
cd va khong tinh den mUe do nghiem trong cita tai nan 
duoe hien thi trong H'mh 2.5 vd 2.6. Cae vl tri nguy hiem 
vdi mat dp TNGT eao duoc hien thi trong khu vUc nghien 
eUu eita Ha Npi (trong vting den sam). 

, • • , * ^ 

' '.'\.:. • '» ','*'~'.,t 

-r -, A: 

Hinh 2.5: Bin do cic diem Hinh 2.6: Bin do eac diem 
den tai Ha Ndi (2015- den tai Ha Npi (2015-

2017) khong iinh den chi 2017) cd tinh din chi si 
so mue dp nghiim trong muc dp nghiim trpng 

2.4.2, Phdn logi "diem den" trong trddng hgp khong 
va CO tfnh din chi so mdc do tai nan 

Ca hai phan tieh deu xie dtnh eae "diem den" 
tUOng doi giong nhau, nhung thif hang ciia mot so 
"diem den" kha khie nhau do sUtich hop cita ehi so 
mUe do nghiem trpng cita tai nan (Hinh 2.7 va 2.8). 
Do khong e6 ehi so lien quan den y nghTa thong ke, 
eae "diem den" dupe phan loai theo cae khoang bang 
nhau. Trong nghten cdu nay, viee phan loat duac thUe 
hien theo 5 loat bao gom: mat dp rat thap, thap, trung 
binh, eao va rat eao dUa tren mat do tai nan lien quan 
eiia chiing. Sau khi ph in tich xep hang, cd the de dang 
quan sat thi'y inh hudng ciia mdc dp nghiem trong 
cita tai nan doi vdi ket qu i . Cy the, vi tr i 1 (bao quanh 
bdi vong tron mau den) (Hinh 2.7) dugc xep hang vdl 
mat do thi'p trong trudng hap khdng tinh den mUedp 
nghiem trong trong khi nd dUOc xep hang vdi mat do 
rat cao trong trUdng hop co tinh den mUc do nghiem 
trgng (W/nftZSJ. Tinh huong tuongtu CO the dupe quan 
si t d vi tri 2, Vl tri 2 (Hinh 2.7) duac xep hang mat dp 
trung binh trong trudng hop khong tinh den mUc do 
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nghiem trong trong khi nd duae xep hang mat do eao 
trong trUdng hap ed tinh den miJe dd nghiem trpng 
(Hinh 2.8). Dieu nay la do ty le Idn ban eiia eac vy tat 
nan nghiem trpng v i chet ngudi d nhUng dia diem niy, 
nd cho thay t i c dong eua chiing doi vdi ket qua. 

Hinh 2.7: Bin do "diim den" 
trong trudng hpp khdng tinh 

din chi so muc dd 

Hinh 2.B: Bin do "diim den" 
trong trudng hpp cd tinh din 

chi si miic do 

2.4.3. Ban do "diim den" vdi mdc do du tien cao 
Vdi cac vj tri cua TNGT trong Hinh 2.4. khdng the 

tim ra eae "diem den"TNGT. Hinh 2.8 eho thay cic viing 
mau den sam la eac"diemden"TNGT.Tuy nhien, QGIS cd 
mgt chUc nang cho phep phan tach cie mde dp Uu tten 
khac nhau. Trong trUdng hdp nay, eie "diem den"TNGT 
vdi mat dp eao va rat cao da duoc giU lai trong khi cae 
diem khie se bj loai bo. Dieu nay eho phep ehung ta de 
dang xem xet va phan tieh eae "diem den" mat dp eao 
(Hmh 2.9). Hinh 2.9 eho thay eac "dtem den" vdt m i t dp 
cao (mau do) chit yeu t i p trung d doan QLIA nhU gan 
ga Van Dien, ga Cho Tia, nga tu Quang Trung - Nguyen 
Trai, vj tri eac dau eau Chuong Duong, Vinh Tuy... 

- * - - v 

Hinh 2.9: Bin do "diem den" vdi muc dd u. 
(201S-2017) 

' tiin cao &Hi Ndi 
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3. K^T LUAN 

Bii bao da nghien ciru xay dung md hinh quan ly 
ddlieu eic "dtem den"TNGTva thUe nghiem quin ly dU 
lieu tai H i Npi. Tif md hinh quan ly dU lieu, Ung dung 
thuat toan Udc tinh mat dp nhin KDE ket hop vdi phan 
mem ma nguon md QGIS de phan tieh xic dmh "diem 
den" TNGT 

Ket qu i phan tfeh duge phin loat thUe hien theo 5 
loai bao gom: mat do rat thap, thap, trung binh, cao v i 
rat cao dua tren mat do tai nan lien quan glQa eae "dtem 
den". Khi sir dyng phan mem QGIS, cic ket qua phan tieh 
duae hien thi trUe quan tren ban do, dong thdt QGIS cho 
phep phan tach eae mUc do uu tten khie nhau. Neu cht 
quan tam den cae "dtem den"TNGT vdi mi tdocao va rat 
eao thi cdthe loai bo eae "dtem den" vdt mat dp ri't thap, 
thap hoac trung binh. Dieu nay giup cho cic nha quan ly 
cd giai phap nhanh ehdng de lam gi im thieu eie TNGT 
eho ngUdt va phuong tien khi tham gia giao thdng trong 
trudng hpp ngan sieh han hep. 

Trong phan phan tieh, nhdm t ic gta da sU dyng 
phan mem m i nguon md QGIS va nhan tha'y ket qu i 
phan ti'ch tUong duang vdl ket qu i tU phan mem thuong 
mai ArcGlS.TUketqui nghien ciru nay cimg them khSng 
djnh phan mem ma nguon md QGIS la lUa chpn thay 
the eho phan mem ArcGIS, phu hap eho cac eong t ie 
nghien edu khoa hpc vdi nguon kinh phi cd ban. 
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