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LOI CAM ON

Pau tién cho em giri 16i cam on chan thanh dén thiy Duong Lé Minh,
thiy da nhiét tinh huéng dan va chi bao em thyc hién luan vin nay trong sudt
thoi gian vira qua. Gilp em lya chon mot dé tai phd hop véi ning luc caa ban
than, ddy 1a co hoi cho em duogc hoc tap va trau doi thém kién thic, d¢é em c6
thanh qua tét hon.

Em ciing xin gti 161 cam on dén cac thiy co gido trong truong Dai hoc
Cong Nghé - Pai hoc Québc Gia Ha Nbi di day dd, chi bao em trong hon 3 nim
hoc tai truong, trang bi cho em nhiing kién thirc can thiét dé em hoan thanh khoa
luan va la hanh trang cho em sau nay.

Cubi cing, em xin gui 161 cam on dén ban bé, ngudi than da dong vién,
gitip d&, tao diéu kién d¢é em hoan thanh luan van nay.

Mic du da rat ¢6 gang nhung do kién thirc con nhiéu han ché nén luan van
ctia em khong thé tranh khoi nhiing sai s6t. Em rat mong nhan dugc su gop y
ctia c4c thay cd va cac ban dé em cd thé hoan thién va khic phuc nhiing thiéu sot
cta minh.

Em xin chan thanh cam on!
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PAT VAN PE

Un tac giao thdng 1a mot van dé nan giai ddi véi hau hét cac thanh phd 16n
trén thé gidi. Pac biét 1a tai cac qubc gia dang phat trién nhu Viét Nam. Hé luy
cua UTGT anh hudng tiéu cyc ti nhiéu mat caa doi séng x& hoi. Bé giai quyét
duoc tinh trang UTGT hién nay viéc dau tién 1a phai lay dugc dit liéu tir nguoi
tham gia théng, xir ly va sir dung dit liéu tir d6 ude tinh duoc tinh trang tac
nghén tai cac nut giao théng.

Tuy nhién viéc xir ly va st dung dit liéu thé nao dé mang lai tinh chinh xéac
va hiéu qua cao dén véi ngudi dung. Trudc van dé trén em da xay dung luan vin
nay voi mong mudn lay dir liéu tir thiét bi cam bién trén dién thoai thong minh
dé tiét kiém chi phi sau d6 xtr ly dit liéu lay dugc dé dua ra mot chi s6 cho phép
phan anh cang chinh xac cang tét kha ning di chuyén cia xe co gidi trong khu
vuc Ha noi. Tir d6 co thé du doan tinh trang giao thong, dap (ng nhu cau cua
nguoi tham gia thong giao biét cac théng tin tinh hinh giao thdng trong nhiing
khu vuc ma ho muén di qua.



CHUONG 1: TONG QUAN VE GIAO THONG VAN TAI VA THIET BI
CAM UNG TREN PIEN THOAI THONG MINH

1.1. Tong quan vé Giao thong van tii do thi

Hé thdng giao thdng van tai tai cac d6 thi 1a hé théng gdom giao théng va
van tai nham dam bao cho su giao luu lién hé gitta cac khu vic khac nhau trong
d6 thi [1].

Giao thoéng van tai giir vi tri vd cing quan trong trong doi song sinh hoat
ngudi dan tai cac thanh phd hién dai, chic ning cua giao thdng van tai 1a di
chuyén hang héa va hanh khéch theo khdng gian va thoi gian, dam bao cho su
lien hé thuong xuyén va thdng nhit giira cac khu chie nang chinh cua d6 thi Voi
nhau nhu: khu dan cu, khu hanh chinh, khu thuwong mai, khu vui choi giai tri khu
cong thuong nghiép.

Hé thong van tai do thi 1a tip hop cua cac phuong tién va phuong thic
van tai khac nhau dé van chuyén hanh khach va hang hoa trong thanh phé.

Hé théng giao thong van tai d6 thi gdm:

H¢ théng giao thong van tai dé thi

/\

Hé thng giao théng Hé thdng van tai do

do thi thi
/\ !
Hé thdng Hé thdng Van tai Van tai Van tai
giao théng giao théng cong canhan chu quan,
dong tinh cong van tai
dac biét
Mang Céc Cong Gara, Céc Céc diém Céc diém Céc
lu6i cong trinh bai 46 diém | trung chuyén | dung doc cong
duong trinh khac xe dau hang hoa, tuyén trinh
sé trén cudi hanh khach khéc
duong




1.1.1. Mang lwéi duwong tai do thi

Dic diém cua duong d6 thi vé nguyén tic dau tién phai tuan theo nhitng
quy dinh &p dung ddi voi duong 6t6 thong thudng, tiép theo phai xét nhitng dac
diém cua giao théng va xay dung do thi. Bén canh dé ciing co rat nhiéu nhan tb
phu ciing can duoc tinh dén khi thiét ké va quy hoach giao théng tai cac do thi
nhu:

S6 luwong céc nat giao thong 16n.

e Luu lugng giao thdng.
e Viéc quy hoach va st dung dat dé xay dung duong gap nhiéu khé khan.

e Viéc quy hoach mang luéi dudng phai ludn tuan theo quy hoach kién trdc
chung cua tung do thi.

Chtre nang ctua duong d6 thi la lam cho giao thong d6 thi tién lgi, an toan
va nhanh chéng. Giao thong d6 thi 1a cau ndi giira san xuat véi san xuat, san
XUat vé&i luu thong, san xuat véi tiéu ding. Néi lién cac khu nha & véi nhau, cac
khu nha & véi khu trung tdm, vin phong, khu cong nghiép, nha ga, bén cang,
cong vién.

Puong d6 thi con gilp lién hé thuan tién voi mang ludi duong quéc gia
ngoai do thi véi cac do thi lan can.

Can clr vao cac dic diém vé chirc ning giao thong cua duong do thi, thanh
phan cua dong xe, loai phuong tién van chuyén, tbc do giao thong cac dudng do
thi dugc phén loai nhu sau:

a. Puong 6 t cao toc dd thi (cao téc trong thanh phd)

Puong 6td cao tdc trong d6 thi dugc ding ¢ rat nhiéu cac thanh phé Ién
hién nay. Chirc ning ctia n6 1a dé phuc vu giao théng vai toc do xe chay trén
duong cao téc duge quy dinh tir (80 — 100km/h) giita cac khu vuc chinh cua
thanh phd voi nhau, giira thanh phé véi cac cang hang khong, gitta thanh phé
véi cac khu cdng nghiép 16n nam ngoai pham vi thanh phd nhim rat ngan thoi
gian di lai, chi phi giam bét sy cing thang giao thdng trong thanh phd.

e Dic diém caa duong cao téc trong do thi:

+  Tbéc do xe chay nhanh, cim triét dé cac loai xe chay véi téc do
cham nhu: xe lam, cac loai xe 3 banh, xe cong néng, xe dap va nguoi di

bo.



+  No6i chung céc n(t giao cat véi cac duong 6td khéc, véi duong sit
phai 1am theo kiéu giao nhau khac mic, trong trudng hop dic biét co thé
cho phép giao nhau cung muc.

+ Phai ludn cé dai phan cach gitra tch biét dong xe nguoc chiéu nhau

va cac lan duong danh riéng cho cac loai xe. C4c xi nghiép, nha may, khu

dan cu phai cach ly véi duong cao tbc mot khoang cach theo quy dinh cua
quy dinh luat giao thong.
b. Pwong giao thong chinh toan thanh phé (dé thi)

Phuc vu giao thdng chinh toan thanh phd, ndi nhiéu cac khu vuc Ion cua
do6 thi v61 nhau nhu: cac khu nha ¢, khu dan cu, khu van phong, khu trung tdm
thuong mai, khu cong nghiép, khu trung tdm db thi, nha ga duong sat, bén cang,
cdng Vién, quang trudng 16n, san van tdeng tat ca ndi voi cac duong 6td chinh
bén ngoai do thi.

o Dic diém:

+  Luu luong trén duong giao thdng chinh thanh phé tham gia giao

thong 16n, téc do xe tuong ddi nhanh.

+ Tuy nhién c6 phan biét rd rang phan duong danh riéng cho xe dap,

phan xe tho so hay phan danh riéng cho xe gan may, xe 6to...

+  Khoang cach giira cac nut giao théng trén déu khdng nén qué gan

nhung ciing khong dugc nhé hon 500m.

+  Dbi véi cac @6 thi co dién tich 16n, cac diém giao cit véi duong 6td

khac phai bé tri véi cac mirc khéc nhau rd rang.

c. Dailo

Dai 16 12 mét phan quan trong cua db thi, chinh 12 bo mat caa thanh phé.
Ngoai chirc ning vé giao théng van tai nd6 con mang dén cho thanh phd co
nhitng nét riéng vé tham my va kién trac dac trung. Pai 16 thuong dugc b tri tai
cac khu vuc trung tam, gan lién véi quang truong chinh cua thanh phé.

e Dijc diém:
+ Luu lwong giao théng va bo hanh lon.

+ Khu vuc han ché cac loai tau dién va xe tai chay qua.



+  Nhitng cong trinh kién trac dic trung cua thanh phd thuong nam
hai bén dai 16 va cac co quan 16n nhu nha hat, khu trién 18m, vién bao
tang, cau lac bo, khu d6 thi nam trén truc duong nay.

d. Pwong giao thong chinh tai khu vuc

Muc dich cua duong giao théng chinh tai cac khu vuc la gitp phuc vu
giao théng va di lai thuan tién gitra cdc khu nha &, khu van phong, khu cong
nghiép va ndi né véi cac dudng giao théng chinh toan thanh phd.

o Dic diem:
+ Luu luong xe luu thong & mac trung binh, thanh phan xe da dang.
+ Tai cac nga tu khong nén nhoé dudi 400m.

+  Phai han ché cac diém truong hoc, nha tré, trudng mau gido nam
trén dudng pho.

e. Puwong phd thwong nghiép

Pic diém cua duong phd thuong nghiép 1a chu yéu phuc vu cho dong dao
hanh khach dén c4c cira hang, trung tim thuong mai & hai bén phd duoc thuan
tién nhat. No thuong dugc xay dung ¢ nhitng khu phd hoic con duong cé tinh
trang budn ban sam uat va & khu trung tam thanh phd noi c6 mat d6 dan sé cao.

e DPic diém:
+ Luu luong tai cac khu vuce nay thudng 1a nguoi di bo cao rat cao.

+ Tt nhat chi cho phép xe dap, xe may, 6 to di lai con cac xe co gidi
Véi trong tai lon thi khong cho vao dudng phd.

f. Pwong xe dap

Puong danh riéng cho xe dap va nguoi di b, thuong dugc ap dung khi
lru lwong xe dap va xe co gidi 16n can tach riéng dudng xe dap ra khoi dong xe
chung.

g. Pwong phd ndi bo

Puong phd nodi bo chi yéu phuc vu giao théng va di lai gitta cac tiéu khu
va ndi lién tiéu khu véi hé thdng duong bén ngoai tiéu khu.

e Dic diém:

+  Luu luong xe chay va bd hanh tuong di thap



+  Thanh phan c6 da moi loai xe, thudng han ché xe c6 trong tai l6n.
+  Phai han ché bé tri cong trinh céng cong trén duong loai nay.

+  Phai c6 cac ngd phd dugc ndi véi duong nay dé thuan tién ra mang

ludi duong ngoai phd.

h. Pwong phé khu cdng nghiép va kho tang

Phuc vu van chuyén hanh khach, hang hoa c6 méi lién hé voi cac xi

nghiép, cac nha may va kho béi...

Luu luong giao thong chi yéu 1a xe tai chiém ty 18 lon.

I. Pwong dia phwong

Puong dia phuong cha yéu dung dé tuong tac giao thong vai cac khu

cbng nghiép va khu nha 6.

Co du céc loai phuong tién chay trén duong véi mat do cao.

k. Pwong di b

Chi danh riéng cho nguoi di bd. CAm tat ca cac phuong tién tai day.
1.1.2. Phuong tién giao thong do thi

Phuong tién giao thong 1a yéu té quan trong tha hai dting sau duong sa
trong giao thong d6 thi. Chi phi di lai cia ca nhan va xa hoi phu thugc vao hai
yéu té 1a duong sa va phuong tién giao thdng. Viéc lva chon phuong tién di lai
phu thudc rat [on vao dudng sa, co cau dan s, muc thu nhap va tap quan di lai.

Su phan hoé thanh cac nhém giau nghéo trong kinh té hién nay dang dién
ra nhanh chong va duoc thé hién rd nét qua phuong tién tham gia giao thong.
Nhom gidu di bang xe sang trong 6 to riéng, nhung nhoém nghéo chua han da
chiu str dung cac phuong tién cong cong.

Pic biét ¢ cac nudec Pong Nam A va cu thé 1a Viét Nam do tap quén
ngudi dan thich ty do chu dong di chuyén, déng thai chi phi sé hitu mot phuong
tién riéng ciing khong cao hon so vai mirc thu nhap binh quan.

Cac loai phuong tién giao thong phd bién ¢ Viét Nam hién nay la: Xe
may, 0td riéng, xe dap. Trong d6 phuong tién chiém ty 1& cao nhat ngudi dan
thanh phé 1a xe may, trong twong lai c6 thé thay thé bang 6to.

1.1.3. Nut giao thong
e Dinh nghia
Nut giao thong la noi giao luu gitra cac duong 06t0, gitra duong 0td voi
duong sat, dudng thanh phé va gitta cac duong thanh phd trong db thi [1].



Tai khu vuc pham vi nut giao thdng va trung tdm cua nat, 1ai xe phai thuc
hién cting mét IGc nhiéu dong tac phic tap nhu:
+ Dinh huéng chuyén dong cho xe chay, ting va giam tdc do.
+ Thuc hién céc cong viéc nhu: Nhap va tach dong, tron dong, giao cit véi
cac ludng xe khac.
+ Thuc hién cho xe chuyén lan (tir trong ra ngoai, tir ngoai vao trong, ...)

Vi viy tai ndt giao thdng cac hién tuong Un tic giao thdng xay ra rat
thuong xuyén va ciing la noi thuong xay ra tai nan giao thong la nguyén nhan
chinh 1am giam nang luc thdng hanh tir cac tuyén duong vao nat.

Phan loai nut giao théng
e Phan loai theo cao do mit bing cua cac tuyén co cac huéng ludng xe chay
qua nat.
e Phan loai theo mirc d6 phuc tap caa nuat giao thong.
e Phan loai theo so d6 t6 chtc giao thong.
Kha ning thong hanh ciaa nut giao théng

Khi phét trién hoic nang cap céc nit giao thdng, mét trong nhirng tiéu chi
quan trong la xem xét kha nang thong hanh cia nat giao théng sé duogc xay dung
hoac cai tao. Kha niang thong hanh 1a mot chi tiéu danh gia va khai thac dé co
phuong an phu hop.

e Tinh toan théng hanh caa ndt giao théng bao gom:

+ Xac dinh kha ning thong hanh cua ting c4c tuyén duong, tuyén

phd vao cac diém nat giao thong.

+ Xac dinh kha nang thong hanh cua cac nut giao théng trong hai

truong hop: NGt giao théng cd hé théng dén tin hiéu va nat giao théng

khong c6 hé thong dén tin hiéu.
e Kha ning thong hanh cua ting tuyén duong, tuyén phd vao cac diém nat
giao thong.

Kha nang thong hanh duoc biéu thi bang s6 luong xe di qua mat cit ngay
dau vao n(t giao thong trong gid cao diém (xe/gio).

Kha ning thong xe cua duong phd phu thudc vao kha niang thong xe cua
mot 1an xe va sb 1an xe. Kha ning thong xe ctia mot 1an lai phu thudc vao nhiéu



yéu t6 nhu: loai phuong tién giao thong trén duong, sé luong phuong tién va tc
do xe chay.

Ngoai ra, con rat nhiéu nhan té khac anh huong dén kha ning thong xe
ctia duong phd nhu hanh vi cia ngudi tham gia giao thong (1ai xe), mdi truong
xung quanh, duong sé, cac loai phuong tién giao thong (co gidi, tho so...).

Cu thé nhu: Kich thudc hinh hoc, cac tiéu chuan ky thuat dé thiét ké, loai
két cAu va tinh trang mat duong, khoang cach va vi tri cac nat giao thong ké lién
hai dau duong phé...

Vi viy, dé biét kha nang thong hanh cua tuyén duong qua cac nit can tinh
toan:

+ Kha ning thong xe ctia mot 1an dudng (suc chira xe trén mot tuyén
duong)
+ Anh huéng cua diém giao khac nhau, xung quanh khu vyc anh

huong dén kha niang thong xe cua duong phé.
+ Anh huong cua viéc phan chia céc 1an xe anh huéng dén kha ning
thong hanh caa duong phé.

Ton that thoi gian ciia cac phwong tién di qua nit giao thong

Ton that thoi gian cia cic phuong tién di qua nut giao thong 1a do hai
nguyén nhan chinh,
+ Xe chay trong nat ¢ téc do thuong thap hon tée do trén cac dudng
vao nuat. Do xe di vao nat thuong phai giam téc d6 nén thoi gian cua ting
di chuyén kéo dai hon (mic du 12 xe chay tu do).
+ To6n that do khi cac nat bi Un tac, phai cho doi dé c6 thé cat qua hay
nhap vao cac dong xe khéc.

1.1.4. Vai tro ciia giao thong van tii trong qua trinh phat trién dé thi

e Giao thong véi cac hoat dong lién quan dén kinh té - chinh tri -x4 hoi

Hé théng giao théng van tai tai mot quéc gia co thé vi nhu huyét mach trong
mét co thé, néu huyét mach duoc luu thong tot thi sé 1a thuc day su phat trién
cta dat nude, nguoc lai mot hé thdng giao thdng van tai khong dong bo, khdng
t6t, khong xtiing tam thi d6 s& 1a luc can cho su phat trién cua dat nude [1].



Giao théng van tai 1a mot nganh dich vu quan trong nhat déi véi mot dat
nuéc, nd tham gia truc tiép vao viéc cung tng vat tu nguyén liéu, ning lugng,
ki thuat cho cac co s& san xuat va dua san pham dén thi truong tiéu thy, gidp
cho céc qua trinh san xuét va phét trién caa xa hoi dién ra lién tuc va phat trién.

Giao théng van tai con phuc vu nhu cau di chuyén cia dan cu, dap Gng
c4c nhu cau hoat dong sinh hoat, lao dong, vui choi giai tri. Mang ludi giao
thong van tai thé hién cho cac méi lién hé kinh té, x4 hoi giita cac dia phuong
vai nhau.

Vi thé, & nhimg noi nam gan céc tuyén van tai 16n hodc cac dau mdi giao
théng van tai cling la nhitng noi tap trung dan cu vai mat do Ion cung véi cac
nganh san xuat va du lich phat trién. Nho hoan thién ki thuat, mé rong cu ly van
tai, ting toc do van chuyén ma cac viing xa xoi vé mat dia 1y ciing tré nén gan
git va thuan tién.

Nhitng tién bo cia nganh giao théng van tai mang lai tac dong vo cling to
I6n, n6 truc tiép 1am thay doi su phan bd san xuat va phan bé dan cu trén thé
giai.

Nganh giao thong van tai phat trién gop phan thuc day hoat dong kinh té,
van hoa, x4 hoi & nhitng ving ndi xa x6i héo lanh, cung cé tinh théng nhat caa
nén kinh té, ting cudng sic manh qudc phong cua dat nude va tao nén méi giao
lru kinh té, van héa giita cac nudc trén thé gidi.

e Giao thong véi van dé vé méi truong.

Hé théng giao théng van tai d6 thi néu khong dap umg duoc Sy gia ting
phuong tién giao théng co gidi, khong theo kip tc o d6 thi hoa vai su tang 1én
khéng ngiing cua dan sé do thi, s& dan dén qua tai va gay ra tac dong tiéu cuc
V&1 moi trudng.

Anh huéng nghiém trong cua giao théng van tai do thi dén méi truong do
chinh 1a gay 6 nhiém khong khi va tiéng 6n gay anh huong nghiém trong dén hé
sinh théi thién nhién

Tinh trang gia tang nhanh chong cia cac phuong tién giao thong co gidi tai
cac d6 thi trong nhitng ndm qua di 1am gia tang 6 nhiém bui, khi thai va tiéng on
do céc hoat dong giao thoéng gay ra. Un tic giao théng, phd hda quéc 16, tinh 10,
hoat dong xay dung ha tang va khu dan cu gop phan lam gia ting mic do 6
nhiém.

O nhiém tiéng on giao thdng va cac anh huong téi sic khoe ngudi dan do
thi I6n hon nhiéu so véi cac d6 thi khac trén thé gidi.



1.1.5. Luwu lwgng giao thong tdi wu va un tic giao thong tai cac do thi

Un tic giao thdng khdng con xa la véi nhimg nguoi tham gia gia thong tai
céc do thi, dac biét 1a d6 thi 16n trong gid cao diém On tic thudng xuyén xay ra &
cac thanh phd 16n va On tic tro thanh mot trong nhitng van dé quan trong cap
bach cua dat nuéc.

Bai UTGT khong chi anh huong tiéu cuc dén doi séng sinh hoat caa nhan
dan ma anh huong truc tiép dén kinh té van hoa, dic biét 1a méi trudng song
xung quanh.

Hinh 1: Tinh trgng Un tdc giao thdng ¢ mét sé khu vuc tai Ha ngi

Gia str hé thong duong sa trong thanh phé ¢ hinh nan quat, huéng vé
trung tdm va trung binh mdi ngudi hang ngay di chuyén trung binh voi quang
duong 10km.

Vay chi phi cho viéc di lai gdm chi phi ca nhan va chi phi ngoai ung do
tac ngh&n gay ra s& cao hon so v&i chi c6 minh chi phi c4 nhan cho di lai.
Vi du: Chi phi mdi ca nhan tham gia giao théng gom hai thanh phan:
Chi phi xing xe (xdng dau va khiu hao xe) va chi phi co hoi cho thoi gian
di lai. Gia sir chi phi xang xe 1la 1000d/km, vdi quang duong 10km chi phi cho
xang xe 1a 10.000d chi phi nay coi nhu ¢b dinh.
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Chi phi co hoi cho thoi gian di lai phu thuéc vao mat d6 xe di lai, duong
s4... va theo Luat giao thdng, tbc do téi da trong thanh phd cho xe may Ia
40km/h, nhung chung ta chi thuong di chuyén véi tée d6 30km/h do d6 thoi gian
can thiét cho 10km la 20 phut, chi phi thoi gian di lai 1a 500d/phut, chi phi co
hoi cho 20 phat 1 10.0004.

Nhu vay tong chi phi ca nhan cho chuyén di 20 phat 13 20.000d.

Chi phi ngoai ung cua viéc di lai 1a chi phi co hoi vé thoi gian ting thém
do cac yéu tb tic nghén gay ra. Mdi phuong tién tham gia giao théng ting thém
s& lam cho cac phuong tién khéac phai cham mat 5-10 phdt do ting kha ning tac
nghén.

Vi gia dinh 500d/phut ta tinh tinh toan duoc chi phi ma mdi phuong tién

phai chiu thém 2.500d - 5.000d. Bang ¥4 tong s chi phi ca nhan phai bu thém dn
tac giao thong.

Pwéng cong chi phi ca nhan va xa hoi

Chi phi
lotich 150000
90000
80000
70000
60000
50000
40000
30000
20000
10000
0

QP O O L O O O O O L
SIS SRS SR SRS Sy Luu lwgng
giao thong

\— Chi phicé nhén (d) — Chi phix& hoi (@)  Loi ich can bién (cAu) |

Hinh 2: Biéu do thé hién chi phi c& nhan va xa hgi[1]

Trén hinh biéu dién duong cong chi phi ca nhan va xa héi, duong cau
bang duong loi ich can bién. Khoang céch giira duong chi phi xa hoi va chi phi
ca nhan Ia chi phi do cac yéu tb tac nghén gay ra.

Nguyén tic dé giam thiéu chi phi mot cach hiéu qua 1a mot hoat dong xa
hoi s€ gia tang khi chi phi xa hoi can bién nho hon lgi ich xa hoi can bién.

11



Vi cac ca nhan st dung phuong tién giao thong khong tinh dén chi phi
can bién xa hoi nén s¢ khong co hiéu qua cho xa hoi.

Dé gilp giai quyét va diéu tiét nhitng hoat dong giao thdng trén tai cac
khu vuce, cac khu d6 thi tao ra luu lugng giao thdng téi vu hodc nhu & mot sb
quéc gia phat trién, s& danh thué tic nghén va duoc ap dung trong nhirng gio cao
diém.

Loi ich va chi phi cua thué tic nghén giao thdng la 1am giam sé luong
tham gia giao thdng tai gio cao diém.

Vi viée diéu tiét luu luong giao thdng tai cac diém néng tao ra chi phi tén
kém vé thoi gian va tién cua nén sir dung thué tic nghén giao thdng bu cho mot
phan chi phi.

Ngoai ra con co rat nhiéu cac loai thué khac nhu: Thué danh vao cac loai
phuong tién giao théng (mac do tly thudc vao loai xe), thué danh vao xing
dau... Céc bién phap khéac 1a mo rong duong s, nang cip chat lugng, phan
ludng tai cac diém nong giao thong...

Viéc phat trién dudng sa lién quan dén hai van dé chinh d6 13: Chi phi 1am
duong va van dé st dung dat, chi phi lam duong rat [on va dat do thi rat dt.

Giao thdng phu thudc vao chire ning cua timg d6 thi va quy md vé co cau
dan so do thi. Véi cac to chic, cd nhan viée di lai chi khi can thiét nhu: Céc
doanh nghiép trao doi san pham va dich vu, cac c4 nhan di lam v.v...

Khi phuong tién thong tin phét trién va mac do phat trién dich vu truc
tuyén s& dan dén 1am giam nhu cau vé giao thang.

1.2. Tong quan vé cam bién
1.2.1. Khai niém cam bién

Cam bién c6 tén tiéng anh 1a Sensor, 14 thiét bj dung dé bién d6i tin hiéu
vat thé moi trudng thanh tin hiéu dong dién 4-20mA hoic 0-10V truyén vé thiét
bi diéu khién dé dua ra nhiing céng dung nhuw mong muén. [2]

e C4u tao cia cam bién thuong géom 5 phan chinh: B phan vi mach xir 1y,
cam bién sensi, bién 4p xoay, con quay, cam bién toc do.
+ Bo phan vi mach xir 1y gé)m hé théng cach mach di¢n, dung dé
chuyén dbi tin hiéu. Vi du: mach khuéch dai, mach chinh luu, mach on
dinh.
+ Cam bién sensin dung dé truyén tir xa cac thong tin vé goc quay
truc.
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+ Bién ap quay dung dé chuyén dbi tin hiéu dién ap.
+ Con quay cam bién ding dé do va xac dinh muc do sai léch goc,
gitip on dinh hé théng truyén tin hiéu.
+ Cubi cing 1a cam bién téc do chiu tic dong ciia ngudn sang.
e Nguyén Iy lam viéc ctia cam bién.
M®i cam bién lai c6 mot nguyén 1y 1am viée riéng va dugc ap dung véi tiy
tung muc dich khac nhau.
Viéc sir dung cam bién hién nay da va dang mang lai rat nhiéu cong ning
phuc vu cho doi sdng xa hoi va trong san xuat kinh té.

1.2.2. Cam bién trén dién thoai thong minh

Viéc st dung cam bién dang ting nhanh chong hién nay vi né mang dén
nhiéu loi ich cho nguoi st dung va dac biét dé nang cao chét lugng cuia cac
chiéc dién thoai ndy rat nhiéu hing san xuét da thém vao nhiing loai cam bién
khac nhau dé phuc vu nhu cau str dung.

Vi vay cam bién 1a mot thiét bi v cing quan trong dugc gan truc tiép trén
cac loai dién thoai thong minh va nhiing cam bién nay c¢6 nhitng nhiém vu cua
riéng minh.

Hién nay cac loai cam bién thong dung nhat duoc cai dat 1én dién thoai
thong minh bao gdm: Cam bién gia toc, cam bién con quay quy hdi, cam bién tir
ké, cam bién GPS...

1.2.3. Cam bién gia toc

Cam bién gia toc tén tiéng anh 13 Aaccelerometer 14 mot loai cam bién
dung dé xtur 1y viéc do dac cac chuyén dong theo dang truc va mot trong nhiing
tmg dung ndi bat cua cam bién gia tdc co thé duoc tim thiy trén cac loai vong
deo theo doi surc khée va dién thoai [3].

Do chinh 1a 1y do mot $6 hang di¢n thoai dua ra mot $6 ung dung vé van dé
sttc khoe nhu “Samsung Heath” trén dién thoai Samsung. Ung dung ndy c6 thé
dém duoc s6 budce chan, ké ca khi khong két nbi nd voi mot thiét bi deo riéng
biét.

Ngoai ra cam bién gia tc ciing c6 nhiém vu théng bao cho cac ting dung
biét dugc dién thoai dang theo huéng ngang hay huéng doc.

Trong thoi dai bung nd nhimg tmg dung thuc té 4o ting cudng, nhiém vu
nay cang tré nén quan trong hon.
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V& co ban, cam bién gia téc duoc cau tao tir nhiéu loai cam bién khac nhau
bao gom ca cam bién thay tinh thé siéu nho c6 thé cam nhan duogc lyc gia tic.
Bang cach phan tich su bién d6i dién ap théng qua céc tinh thé thay tinh, cam
bién gia téc co thé tim ra téc do di chuyén dién thoai thong minh giup diéu chinh
man hinh xoay theo huéng ngang hay hudéng doc cho phil hop nhét.

User driven
acceleration: A

Hinh 3: Cam bién gia téc trén dién thogi thdng minh

Tt viéc chuyén doi tng dung tir man hinh ngang sang man hinh doc cho téi
viéc thdng béo téc do hién tai trong Gng dung lai xe, cam bién gia toc 1a mot
trong nhitng cam bién quan trong nhét trong chiéc dién thoai thdng minh hién
nay.

1.2.4. Cam bién con quay hoi chuyén

Cam bién con quay hdi chuyén tén tiéng anh 13 Gyroscope c6 nhiém vu hd
tro cho cam bién gia toc xac dinh rd hon vé cach chiéc dién thoai dang di
chuyén trong khong gian 360 d6 [3]. Nho vay, dién thoai théng minh s& chyp
duoc nhiing btrc anh 360 d0 mdt cach an tuong nhét co thé.

Cam bién con quay hdi chuyén 1a mot thiét bi dung dé do dac hoic duy tri
phuong hudng, dya trén cac nguyén tic bao toan mé men dong lugng, con quay
co hoc la mét banh xe hay dia quay vaéi cac truc quay tu do theo moi hudng.
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Phuong huéng nay thay doi nhiéu hay it tly thudc vao md men xoin bén ngoai
hon 14 lién quan dén con quay c6 van toc cao ma khdng can mé men dong luong
Ion.

Hinh 4: Chup dnh 360 dé 1a mét iing dung ciia cam bién con quay hai chuyén

Hinh 5: M6 ta hoat déng ciia mét con quay hoi chuyén

Khi choi dua xe yéu cau phai xoay man hinh dién thoai thong minh dé diéu
khién. Luc ndy cam bién con quay hdi chuyén s& thay thé cam bién gia toc dé
thong bao cho ung dung biét vé hudng di chuyén cua dién thoai théng minh.
Nguyén nhan 1a vi khi d6 chiéc dién thoai thong minh van giit nguyén tai mot vi
tri va nghiéng nhe man hinh, tuc la chi tac dong nho dén dién thoai.
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1.2.5. Cam bién tir ké

Cam bién tir ké hay Magnetometer 1a manh ghép cudi cung trong bd ba cam
bién chiu trach nhiém trong viéc phan hdi vi tri cua dién thoai thong minh trong

khong gian [3].

Hinh 6: Bang mach cia mét tir ké duwroc gan vdo dién thogi théng minh

DPung nhu tén goi ciia nd, cam bién tir ké thuong 1am nhiém vu do tir trudng
va c6 thé cho biét huéng dang di 13 hudng bic hay hudng nam.
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Hinh 7: Cam bién tir ké xdc dinh chinh xdc hwéng ciia dién thogi théng minh
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Ung dung phd bién nhat cua cam bién tir ké 1a la ban. Khi bat ché d6 la ban
trong Apple Maps hay Google Maps, d6 ciing 1a lac cam bién tir ké hoat dong dé
tim ra cach hién thi ban d6 chinh xac nhat. Cam bién nay ciing hd trg cho ca cac
ung dung la ban ctia bén thur ba.

Ngoai ra cam bién tir ké co thé dugc tim thay bén trong cac may do kim loai
dé tim ra cac kim loai bi nhiém tur. Vi vay, chiéc dién thoai thong minh ciing c6
thé tr& thanh mot may do kim loai néu duoc cai phan mém chuyén dung dé xur
ly.

Tuy nhién, cam bién tir ké khong hé hoat dong mot cach don 1¢. Cam bién nay
thudng hoat dong song song voi dir liéu duge guri vé tir cam bién gia téc va hé
théng dinh vi toan cau GPS. Nho vay, nd co thé biét duoc vi tri dang dung trén
ban d6 va chi ra hudng tot nhat nén di.

1.2.6. GPS

GPS (Global Positioning System) hé thong dinh vi toan cau la hé théng xac
dinh vi tri dya trén vi tri cua cac vé tinh nhan tao, do B6 Quéc phong Hoa
Ky thiét ké, xay dung, van hanh va quan ly [3].

Trong cung mot thoi diém, dé xac dinh toa do cua mot diém trén mat dat,
GPS sé& dugc xac dinh néu xac dinh duoc khoang cach tir diém do6 dén it nhat ba
vé tinh. GPS 1a mdt phan quan trong trong cudc séng cua ching ta.

Hinh 8: GPS xdc dinh vi tri trén ban do
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Nhitng Iy do hiém hoi c¢6 thé khong nhan dugc su hd trg tir cong nghé nay 1a
dang & trong mot ving héo lanh hodc thich sir dung ban d6 gidy hon 1a dién
thoai.

Vé co ban, cam bién GPS bén trong dién thoai thong minh s& nhan duoc tin
hiéu tir vé tinh dé xac dinh vi tri dang dung trén trai dat. Viéc nay khong lam
tiéu hao bat ctr luu lugng dir liéu di dong nao cua dién thoai.

Vi vay, do 1a 1y do tai sao van c6 thé biét duoc vi tri trén dién thoai ké cé khi
da mat song, tuy nhién no lai tiéu hao rat nhiéu pin cua dién thoai.

Trén thyc té, dién thoai thong minh déu d3 duogc két ndi voi nhiéu vé tinh
khac nhau va vi tri s€ dugc tinh toan dya trén géc tur dién thoai té1 cac vé tinh.
Néu khong vé tinh ndo duoc phat hién duoc vi tri thi s& khong thé dugc tim thay
vi tri d6 trén ban do.

Mic du khong st dung dir liéu, nhung tat ca qua trinh nhan di liéu va tinh
toan ctua GPS sé khién pin cua dién thoai bi can kiét nhanh. D6 1a ly do tai sao
cac hudng dan tiét kiém pin cho dién thoai déu khuyén nén tit chic ning GPS.
Céac thiét bi dién tit ¢& nho nhu déng ho thong minh tham chi con khong duogc
trang bi GPS vi dung luong pin cta chung qué khiém tén.

GPS khong phai 1a cach duy nhat dé dién thoai xac dinh vi tri. Ngoai GPS,
dién thoai c6 thé dua vao cuong do song dién thoai dé tinh toan khoang cach
tuong ddi tir vi tri ctia dién thoai t§i tram phét song gan nhét.

Céac cam bién GPS hién dai bén trong dién thoai thong minh sir dung ca tin
hiéu GPS cling nhu cac dir li¢u khac nhu cuong do song dién thoai dé tim ra vi
tri chinh xac nhét.

1.2.7. Nhitng cam bién khac

Ngoai bon loai cam bién quan trong nhéat duogc liét ké & trén, dién thoai
théng minh con chira nhiéu loai cam bién khac nita. Nhiéu dién thoai, bao gém
ca iPhone, duoc trang bi mot cam bién khi 4p dé do ap suat trong khong khi.
Cam bién nay rat hitu dung trong nhiéu viéc, tir phét hién su thay doi cua thoi
tiét cho téi tinh toan d6 cao tai noi dang dang...

1.3. Muc tiéu cda luin van

Trudc day thi ti Ié nguoi s dung dién thoai thdng minh rat thap, nhung
hién nay theo thong k& murc sir dung dién thoai thong minh (dwogc tinh bing sé
két ndi di dong duoc thyc hién tir dién thoai thdng minh trén tong sé két ndi di
dong toan cau) dat 51% [17].
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Trong d6, tat ca cac khu vuc trén thé gisi (chi trir khu vuc chau Phi can
Sahara) 1a c6 ty 1& nay vuot trén 50%. O nhém cac qudc gia phat trién, ty 1¢ nay
Ién toi 65%. Va dang c6 chiéu hudng ting nhanh, diéu nay lam phong pht thém
su da dang thong tin di dong cta ngudi dung va giam thiéu chi phi vo ciing lon.

Tuy nhién 1am thé nao dé st dung cac loai dit liéu thu duoc nay dé nghién
ctru va giai quyét mot van dé quan trong hién nay do chinh 1a “Un tic giao thong
tai cac do thi”.

Hinh 9: Tinh trang giao thong ly tuong trong twong lai

Mot van dé& nghiém trong boi vi n6é khong chi anh huong truc tiép dén
cudc séng hang ngay ma con gay thiét hai rat 1on cho xa hoi, kim nén su phat
trién kinh té xa hoi.

Thém vao d6 tinh hinh giao thong cang ngay dién bién cang phuc tap thay
doi lién tuc theo thoi gian cong thém nhiing chinh sach mé rong, quy hoach
duong s van chua dat duoc hiéu qua cao.

Nguoi tham gia giao thong lai rat muén cé nhiing thong tin dy bao vé tinh
hinh giao théng hién tai va twong lai gan tai cac khu vuc mot cach cu thé va
chinh tir 46 ho c6 thé dé dua ra nhitng giai phap giao thdng ca nhan.
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Pung trudc nhitng van dé trén giai phap can lam dé 1a “Udc tinh tinh
trang tic nghén giao théng d6 thi mot cach chinh xéac va hiéu qua théng qua dix
liéu cam bién trén dién thoai thdng minh” 1a budc dau tién dé giai quyét van dé
tac nghén giao théng d6 thi hiéu qua va giam thiéu dugc chi phi.

Vi vay muc tiéu cia luan vin nay 1a dua ra mot chi s6 cho phép phan anh
tinh trang giao théng cang chinh xac cang tét kha niang di chuyén cua xe co gidi
trong mot khu vuc dya trén ngudn dix liéu thu thap tir cam bién trén dién thoai
thong minh.

Nhung hau hét cac phuong phap hién nay st dung mot hoic nhiéu céc chi
s6 cu thé lam dau vao cho hé théng udc tinh giao théng. Nhu Younes va
Boukerche [6] dd dé xuat giao thuc “Anestcongestiondetection” dé danh gia cac
dic diém giao thong cua timg doan duong. Yue et al. [7] 4p dung co so dit liu
rang budc tuyén tinh dé du béo téc do luu luong, Pattara-atikom et al. [8] chia
tac nghén giao théng thanh ba cap d6 va udc tinh tic nghén giao thong duong bo
bang céach sir dung muc trung binh c6 trong s6 cua téc 46 GPS do duoc.

Thay vi st dung trong luong bang nhau cho tat ca cac hd so [10], Zhang
et al. [11] d& xuat mot phwong phap mai dé xir Iy hop 1y dix liéu GPS bing cach
tang trong so cua cac ban ghi gan day va toc do cao dé wac tinh trang thai giao
thong. Kong et al. [5] da sit dung mot phuong phap danh gia toan dién mo mai
trong d6 céc trong s caa nhiéu chi sé6 dugc chi dinh theo ludng luu luong. Tuy
nhién, cac phuong phap nay khong tinh dén cac yéu tb thoi gian, diéu nay s& lam
cho viéc udc tinh chua mang lai két qua chinh x4c cao nhung lai di kém chi phi
phat trién lén.

Nhung dé vira udc tinh tinh trang giao thdng mot cac hiéu qua, giam chi
chi, lai don gian dé& &p dung trong luan van nay em dé xuat ra phuong phap DI
(Main direction and Inflow), DI 1a su két hop cua 2 chi s6 la s6 luong hudng
chinh va van tbc trung binh cia dong chay trong mdi 6 ludi da gitip phan anh
duoc chinh xéac dy doan kha nang di chuyén cua xe co gidi trong cac khu vuyc.
Ngoai ra viéc st dung dit liéu tir cam bién GPS két hop vai gia téc va tir ké trén
dién thoai théng minh nén phwong phap DI c6 chi phi thdp hon nhung hiéu suét
danh gia twong ddi tot.
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CHUONG 2: COSO LY THUYET

2.1. Thu thap dit liéu tir cAm bién trén dién thoai théng minh

Thu thap dit liéu tir cam bién trén dién thoai théng minh 1a mét thach thuc
khdng hé don gian. C4 rat nhiéu loai cam bién khac nhau trén thiét bi, c6 mot s6
cam bién trén phan cang c6 mot s loai 1a trén phan mém. Véi nhiéu loai cam
bién cling cho cac loai dit liéu khac nhau. Pac biét trong luan van nay chung ta
s& cai dat mot ung dung 1én dién thoai théng minh. Ung dung nay gidp thu thap
dix liéu tir ba loai cam bién 12 GPS, cam bién tir ké va cam bién gia toc.
2.1.1. Ung dung Traffic Detection Engine

Nhém nghién ctru dén tir truong dai hoc cong nghé da phat trién mot ung
dung dat tén 1a “Traffic Detection Engine” gip thu thap dix liéu tir cam bién trén
dién thoai di dong Android. Thiét bj duoc chon & day co thé 1a: Samsung, Oppo,
Google Nexus S, HTC Wildfire S... Céc loai dién thoai ndy déu da dugc trang bi
day du cac loai cam bién phu hop dé 1ay dir liéu can thu thap.

Ung dung cho phép léy dit liéu vé loai xe, thoi gian, toa do, van tdc, hudng di

chuyén. Va ctt sau 5 phut tmg dung s& tu dong day dir liéu vé trung tam xu 1y.

Traffic Detection Engine

Email

Password

LOGIN

No account yet? Create one

Hinh 10: Ung dung Traffic Detection Engine véi giao dién Login
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2.1.2. Pia diém va thoi gian
a. Dia diém:

Chon cac khu vuc thuong xuy@n xay ra Un tic giao théng, tuy c6 rat nhiéu

bién phap da duoc ap dung nhung muc d6 cai thién khong dang ké. Nhu 1a

khu vuc trong diém, trung tdm cta nhiéu toa nha vin phong, khu dan cu

dong duc, khu vui choi giai tri...

C6 hé thdng dén tin hiéu giao théng, phan loai lan duong, nga tu, nga ba,

via he...

= Lwa chon khu vuc trung tdm thanh phé ha noi dic biét 14 quan Cau
gidy, Ba dinh, Thanh xuan, Hai ba trung... 1 noi thudng xuyén xay ra
tinh trang Un tic giao thong.

DN

YEN HOA

TRUNG HOA TRUNG LIET

Hinh 11: Bdn do khu viee trung tam TP Ha ndi
b. Thoi gian:

Thu thap duogc chia theo tuan, mdi tuan duoc chia lam 2 loai:

e Ngay thuong tir the 2 dén tha 6: Lic ndy mat do tham gia giao théng
cao, tinh hinh giao thdng dién bién phuc tap vi day 1a ngay di lam, di
hoc.

e Cudi tuan tinh hinh giao thong duoc giam dang ké do ngay nghi ti 18
tham gia giao thdng giam.

Mdi ngay dugc phan lam 2 khung gid chinh:
e Khung gio cao diém gom 2 khoang thoi gian:
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Gio cao diém 7:00-9:00 va 16:00-19:00. Pay 1a 2 khoang thoi gian
cao diém trong ngdy, luu lugng tham gia giao thong ting dot bién,
dién bién tinh hinh giao thong twong ddi phuc tap.

e Khung gio binh thudng gom 3 khoang thoi gian:
Gio khong cao diém 2.0:00-7:00, 9:00-16:00, 19:00-24:00
Tinh hinh giao théng tai 3 khoang thoi gian nay kha quan, luong
phuong tién tham gia giao thdng giam déng ké so véi 2 khoang thoi
gian trén.

2.1.3. Qua trinh thu thap dir liéu tir cAm bién trén dién thoai thong minh

1. Get data from sensor

2. Send data

L 4

3. Save data to database

Hinh 12: Qua trinh thu thép dez liéu

Buréc 1: Ldy diz liéu ldy tir cac logi cam bién trén dién thogi théng minh.
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Ctr mdi 5s ung dung lai lay cac thong tin tir cac cam bién: GPS, cam bién
gia téc, cam bién tir truong...

Buéc 2: Ung dung tién xiz Iy diz liéu cam bién.
e Muc dich 14 loc nhiéu 1am min dix liéu.
e Sau d6 tong hop cac théng tin thanh mot b dix liéu
e Bo dit liéu thu duoc c6 gom:
{ 1D, thoi gian, toa 4o, tbc do trung binh, loai phuong tién, hudéng di chuyén}

Buéc 3: Ung dung ty dong giri dir liéu vé may chu trung tdm sau 5 phdt.
e Dit lidu cam bién da dugc xur ly s& dugc chuyén dén may chu trung tam
nho 3G hoic 4G (mang dir liéu di déng) sau mdi 5 phut.

Buoc 4: May chu nhdn dir liéu va luu vao co so dir ligu.
e Dt li€u s€ dugc phan loai theo cac cdt cu the va luu vao bang.

“markers” table: dit liéu raw dugc giri vé tir phi mobile

lat | double(8,2) vi dd

Ing | double(8,2) kinh dé

speed | double(5,2) tde do cua phuong tién

vehicle | varchar(50) phuong tién (hién dang hd trg hai
phuong tién chinh la mé t6 va 6 t6) )

direct | varchar(2) hudng di chuyén cua phuong tién

record_user | int(11) unsigned id cia user da gui record nay

record_time | timestamp thi diém ban ghi duge tao

distance | double(10,4) quang duodng di chuyén duge trong
khoang thoi gian 5 gidy

created at | timestamp

updated_at | timestamp

Hinh 13: Bang mo6 ta phéan logi di liéu

2.2. Phwong phap DI (Main Direction and Inflow)

Phuong phép DI (Main Direction and Inflow) 1a mot phuong phap dung dir
liéu 14y tir cam bién trén dién thoai thong minh, dé uéc tinh duoc tinh trang giao
théng theo khu vuc, cac khu vie duge chia theo cac 6 luéi trén ban do.

Phuong phap DI 1a su két hop cua hai chi s6 1a s6 lugng hudng chinh va van
téc trung binh cua dong chay trong mdi 6. Viéc két hop 2 chi sb gitp ting mirc
d6 chinh xac va hiéu qua trong viéc danh gia tinh trang tic nghén giao thdng so
V6i cac phuong phéap chi st dung mot chi sé “Density” nhu DCE [4] véi do
chinh xac mang lai chua cao, hay nhu phuong phap FCE [4] lai st dung téi tan
bdn chi s6 nén mang lai kho khan phuc tap trong tinh toan.
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= Phwong phap DI 1a phwong phap don gian trong tinh toan, dé trién
khai trong thuc té c6 tinh #wng dung va dd chinh xac kha cao.

2.2.1. Bo dit ligu GPS
B9 dir liéu GPS la dir liéu tho duoc trng dung “Traffic Detection Engine” thu
thap va giri vé trung tdm xtr 1y. Bo dit lidu bao gom céc toa dd GPS va cac quy
dao GPS.
e Toadd GPS gdm ={ ID code; Toa d6 (x,y) ; Thoi gian }
Trong do:
« ID code: mé dinh danh cua ddi tuong.
e Toadd (X,y): xlavidovay lakinh do.
« Thai gian t: 1a thoi gian ghi nhan vi tri cua déi tugng.
e Quy doa GPS la tap dir liéu md ta chuyén dong va thudc tinh cua cac toa
d6 GPS vai dir liéu thu thap da duoc lam min va luu trir thanh cac Tra;.
Traj = {p1, p2, p3... pk}
« V6i méi pi = { IDi,( xi, yi) , ti, diri, vi}
« V6i IDi 1a mot ma duy nhat cho ting dién thoai théng minh
* Toa dd (Xi, yi) (toa do cua i tai thoi gian t)
« ti : thoi gian ghi nhan cua déi tuong.
« diri: huéng di chuyén cua d6i tugng.
« vi: van téc trung binh cua d6i tuong.

2.2.2. Pb thi khong gian va thai gian

Db thi GST (graph of spatio-time) dugc xem nhu 13 mot ban tém tat caa thé
gidi thuc, cac ddi twong duoc dua 1én d6 thi va biéu dién nd theo khdng gian va
thot gian.

Ap dung k§y thuat “chia 6” phuong phap DI khdng sir dung duong di lam ddi
tuong tinh todn ma chia ban d6 thanh céac 6 vubng co kich thirc va toa do, giam
sét tinh trang giao thdng theo mdi 6. Mdi 6 trong ludi 1a d6i tugng tinh toan va
thé hién céc chi sb lién quan dén tinh trang giao thong. K¥ thuat chia 6 gidp don
gian hda viéc hién thi tinh trang giao thong trén toan dia ban can quan tam, néu
bat duoc cac tinh trang cua khu virc cu thé va dé wng dung vao céc bai toan van
tai thuc té va trong quan 1y, diéu tiét giao thong. O cang nho s& cang chinh xac
vé tinh trang giao thdng.

Ban dd duoc chia thanh céc 6:
0i={01,02,03---gn}Vbi 1<i<n
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“rectangles” table: chira thong tin vé hudi
id

height | int(11) 56 hing ciia huoi
width |int(11) b cit cia hrdi
east | double(8.2) toa d9 cyc Dong clia hroi
west | double(8.2) toa d cuc Téy ciia ludi
south | double(8.2) toa d9 cuc Nam cia hrdi
north | double(8.2) toa dj cyc Biic ciia luoi

Cic toa o east, west , south, north toa nén mot hiinhf chir nhat lén chira tht ca cic 6

Hinh 14: Bdng md td chia bdn do thanh cac 6

Dua theo vi tri tir GPS s& gitip dinh vi chinh xac ddi twong dang trong khu
vuc ludi nao, di kém céac thong tin vé van toc va hudng caa mdi dbi tuong do.
Ung véi mdi & trong tirng khoang thoi gian nhét dinh chiing ta s& c6 cac GST.

Gi={G1,G2,G3 - Gn} V6i 1< i<n
Mbi Gi chira cac Traj = {p1, p2, p3,...,pk} Vvéi 1< j<k

/l _ -nm.u . - Em .\_.E ":." I-I

Tl AN AL . | o

{
o £

Hinh 15: Bdn dé khu virc Ha ngi chia thanh cac 6
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2.3. Chi s6 trong phuwong phap DI
2.3.1. Chi sb Inflow

Chi sb Inflow hay dong chay 1a dai dién cho mot nhém céc dbi twong c6 cing
huéng va cung xuat hién trong mdi 6 trén ban dd trong cung mot khoang thoi
gian. Inflow khong chi riéng ré tirng c& thé ma thé hién tinh trang cia mét nhoém
c& thé trong mot 6 ludi. Str dung dong chay trong viéc du doan tac nghén sé tang
d6 chinh xac va tin cay hon. Ung véi mot thoi gian nhat dinh khong chi phan
anh su gia ting cua mat d6 ma dic biét thé hién rat rd thay doi ty 1é cua trang
thai tac nghén va nhiing anh huong xung quanh. Hon nita du doan tac nghén do
thi khéng chi mé ta trang théi tai thoi diém ma con tao ra mot huéng dan cho
viéc du doan cho twong lai. Inflow cé thé dé dang tinh toan tir bo dit lidu da thu
thap duoc.

Gia tri cua Inflow:
Inflow gdom = {ID 6, Thai gian , Van tdc trung binh, Huéng di chuyén}
Dua vao Inflow chiing ta ¢ duoc thdng tin vé:

« Vi tri cua cia timg déi twong dang nam thudc 6 nao trén GST.

« Dbi trgng dang thudc dong chay nao.

« Mat do cia mdi dong chay trong méi 6.

« Hudéng di chuyén caa dong chay trong mdi 6.

Trong do:
 Hudng: Huéng cta dong chay s& nam 1 trong 8 hudng chinh trén
ban dd, tit ca cac ddi tuong di theo 1 trong 8 hudng chinh trong
mot 6 s& duoc tao thanh mot nhoém, hudng cua mdi nhém thé hién
cho hudng cua dong chay thuoc 6 g.

Do Hwong
337.5°-0°va0°~»22.5° Chinh Béc
22.5°> 67.5° DPong béc
67.5°+ 112.5° Chinh dong
112.5°+~ 157.5° Dong nam
157.5° 202.5° Chinh Nam
202.5°»247.5° Tay Nam
247.5%»292.5° Chinh tay
292.5°» 337.5° Tay Bic

Hinh 16: Badng phan logi huong
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e Toa do (x,y): Toa do cua mdi ddi twong dugc s& duge dua vao ban
db theo cac 6 twong tng trong GST.

« Van téc trung binh caa ting dong chay duogc tinh toan tir tong van
tdc trung binh cua tat ca cac ddi tugng thugc cling mot dong chay
trén mat do cua dong chay dé trong mai 0.

2.3.2. Chi s6 Huéng chinh (Main Direction)

Trong phuong phap DI néu chi st dung riéng chi sé Inflow khong du dé
phan anh trang thai giao thong. Boi vi trong mdi 6 lai ¢6 rat nhiéu ludng dong
chay khac nhau. Pé thé hién dugc su xung dot gilta cac dong chay 1a it hay
nhiéu phu thudc rat nhiéu vao hudng di chuyén, dic biét thé hién rat rd rang theo
s6 lwong hudng chinh.

Thuec té trong giao thong ta chi quan tdm dén nhimg dong chay c6 luu lugng
cao trong mdi 6 va c6 thé bo qua mot sé dong chay c6 luu lugng nho. Vi luu
lugng cia dong chady chinh s€ néu bat dugc dac trung cua tinh trang giao thong
trong mot khu vuc.

Hudng chinh s€ 1a 1 trong 8 hudng sau:

Béc
Tay Béc ' Déng Béc
LY ;f
Tay - x = Dong
# N,
Tay Nam Bong Nam
'
Nam

Hinh 17: Huéng chinh trén bdn do

Vi dy: Néu chung ta c6 2 6.
O 1: C6 hai dong chay va hai huéng chinh 1a ngugc chiéu nhau trén
duong hai chiéu c6 vach phan lan dudng rd rang.
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O 2: Ciing c6 hai dong chay ciing ¢6 3 huéng chinh nhung lai 13 1 hudng
di thang va 1 hudng nguoc chiéu dang ¢ y dinh 1& trai.
Hai 6 nay lai thé hién tinh trang xung dot va tinh trang giao thong hoan toan
khac han nhau.
Cu thé:
O 1: Tinh trang giao thong & mic “Binh thuong”. Khu vuc giao thong
tuong ddi thong thoang, cac phuong tién di chuyén thuén tién voi van tde
trung binh.
O 2: Tinh trang giao thong & muc “Pong duc”. Cac phuong tién di
chuyén tuong dbi cham.
= 86 lwéng chinh rit quan trong trong du doan tinh trang tic nghén va
khi két hop v6i véan toc trung binh ciia dong chay sé mang lai d9 chinh
Xac cao va tin ciy hon.
2.4. Thiét ké phwong phap DI
Phuong phap DI dugc chia 1am 2 phan: Truc tuyén va ngoai tuyén.
e Ung dung di dong két ndi téi hé thong dé cung cap dix liu va xem két qua
vé du doan tinh trang giao thong.
e Quan tri vién c6 thé truy cdp vao trang web dé quan 1y va diéu phdi dix

liéu.
Onlne Offline
Trajectory Data
l ________________ Histotical

Detailed GST Index

Map Matching

GST Indexing Module

GST Index

Main Direction Inflow — Estimation Module [

Congestion Quality Status

calculation calculation

' '

Detailed GST Index e i Smarl{
L Bpl q) S PhDﬂES!
PDA

Hinh 18: Thiét ké ciia phwong phdap DI
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< Truc tuyén:

Input: Dir liéu tho dugc thu thap tir cam bién trén dién thoai.
Buéc 1: Thu thap va tién xu ly dit liéu tir cam bién trén dién thoai théng
qua tng dung va da day dir liéu vé trung tam xu ly.
Buoc 2: Mo-dun GPS Indexing xur ly dir li€u tho thu va duoc bo dir liéu
GST Index.

+ GST Indexing module: Md-dun nay sir dung anh xa bam dé anh xa

cac quy dao GPS vao GST.

+ GST Index: B dit liéu chua cac thudc tinh trong moi 6.
Buéc 3: Dir lieu GST Index s& duoc tinh toan theo 2 chi s6 1a sé lugng
huéng chinh két hop va van tdc trung binh cia mdi dong chay trong GST
tao thanh bo dir liéu Detail GST Index.
Output: Detail GST Index.

< Ngoai tuyén:
Input: Bo dir liéu “Detailed GST index”
Buwoc 4: Dung bo dit liéu “Detailed GST Index” lam dir liéu tinh toan qua
cong thuec tai “Congestion Quality Status”
e So sanh két qua tinh toan tir cong thirc véi két qua tinh trang lay
thuc té.
e Diéu chinh bo tham sé trong cong thiac dé dua ra két qua co ty 1é
chinh xac dap ung yéu cau.
= Pua ra “Estimation module”

Buéc 5: Khi da co “Estimation module” sir dung dix liéu truc tuyén lay tai

Buwéc3 dé dua ra tinh trang giao thong tai thoi gian thuc va gui két qua ghi
lai trong co s dir lidu dé cung cap thdng tin thong qua tng dung trén dién thoai
va web néu can.

Output: Két qua dy doan tinh trang giao thong.

2.5. Cong thirc dw doan tinh trang tic nghén trong phwong phap DI
Du doan tinh trang tic ngh&n CQSg,t (Congestion Quality Status) caa mdi &
trong thoi gian t duoc du doan dua trén hai chi sé 1a van tdc trung binh cua ting
dong chay c6 hudng két hop voi sé luong hudng chinh trong mai 6.
Chia tinh trang giao théng lam bon mic do:
« Nhanh: Khu vuc c6 mat do tham gia giao thong rat thap, téc do di chuyén
nhanh chéng, thuan loi trong viéc di chuyén.
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« Binh thuong: Khu vire twong ddi thong thoang, lwong tham gia giao thong
khong cao, toc d6 di chuyén binh thuong, thuan loi trong viéc di chuyén.

« Péng duc: Khu vyc kha dong duc, mat do tham gia giao théng cao, toc do
di chuyén twong d6i cham, nhung van c6 thé di chuyén déu. Tinh trang
nay thuong xuyén xay ra trong gio cao diém tai cac tuyén dudng trung
tam thanh phd. Dién bién tinh hinh twong ddi phuc tap.

« Un tic: Khu vuc vo cing déng dac va chat choi, mat do tham gia giao
thong rét cao, di chuyén vé cung kho khan. Tinh trang nay rat hay xay ra
trong gior cao diém tai cac tuyén duong va nit giao thong trong diém tai
trung tdm thanh phé. Dién bién tinh hinh v cung phuc tap.

Dy doan tinh trang giao thong 1a su két hop cua o va p trong do:
o S6 lwong hudng chinh trong mai 6.
ai ={0,1, 2,3,4,5,6,7,8}
B: Van téc trung binh caa dong chay trong mdi 6.
0 km/h <PBj <60 km/h
(Téc do toi da dwoc di chuyén trong thanh pho 1a 60 km/h)

CQSg,t duoc danh s6 nhu sau cho mdi 6:
e 1 Nhanh
e 2 Binh thuong
* 3 Dodng duc
e 4 Untic

Van tdc trung binh B c6 ba tham sb 1a “p1, B2, p3” dai dién cho ba ngudng van
tdc trung binh cua tirng dong chay khi két hop véi tham s sé luong hudng chinh
o trong moi 6. Tur d6 thé hién cho bén muc d6 cua tinh trang giao thdng cua
ting 0 trén ban do.

CQSg,t tinh toan nhw sau:
e Néuai=0
Khu vuc hoan toan thong thoang.
e Néuoi=1
Thi van téc trung binh B ndm trong khoang:
e 1 {P1 <Bj <60km/h} Nhanh

e 2 {P2<Pj<Pr} Binh thuong
e 3 {B3 <Pj<P2} bong duc
e 4 {0 <PBj<p3} Un tac

31



e Néuoi=2hoicai=3
Thi van téc trung binh B ndm trong khoang:
« 1 {PL <Pj <60km/h} Nhanh

e 2 {P2<Pj <P1} Binh thuong
e 3 {B3 <Pj<P2} bong duc
e 4 {0 <PBj<p3} Un tic

e Néuoi>4
Thi van téc trung binh B ndm trong khoang:
« 1 {BL <Pj <60km/h} Nhanh

e 2 {P2<Pj=PL} Binh thuong
e 3 {B3 <Pj<P2} bong duc
e 4 {0 <PBj<P3} Un tic

Gia tri cua ba tham sé “B1, B2, B3” twong tng Voi ting gia tri cua tham s6 oi
dugc diéu chinh va ciu hinh trong bang tham s sau:

STT Qi B3 B2 B1
1 {0} 0 0 0
2 {1} 16 (km/h) 21 (km/h) 35 (km/h)
3 {2,3} 15 (km/h) 22 (km/h) 30 (km/h)
4 (>4 13 (km/h) 18 (km/h) 25 (km/h)

Hinh 19: Bdng tham sé trong phwong phdp DI

Estimation module 1a m6é dun wdc tinh tinh trang giao thong duoc tinh toan
dwa trén cong thirc “CQSg,t” qua bod tham sé gém s luong hudng chinh ai va
van téc trung binh caa mdi dong chay P tai cac ngudng tham sé “p1, B2, P3”.

Vi “Estimation module” c6 thé cung cip théng tin cho ngudi dung vé tinh
hinh giao théng theo tirng khu vuc trén ban do.

Vi du: Trong Hinh:20 phia duéi ngudi tham gia giao thdng co thé biét dugc
tinh trang giao thoéng tai cac khu vuc trong noi thanh ha noi, thong qua 6 ludi
véi mau sac minh hoa rd rang dé hiéu.
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Hinh 20: Tinh trang giao théng dwoc phan logi theo mau sdc cac 6 vudng

« Mau xanh: Khu vuc tuong d6i thong thoang, luong tham gia giao théng
khdng cao, toc d6 di chuyén binh thuong, thuan lgi trong viéc di chuyén.

« Mau vang: Khu vuc kha dong dtc, mat ¢ tham gia giao thdng cao, toc do
di chuyén twong d6i cham, nhung van c6 thé di chuyén déu.

e Mau do: Khu vuc vo cung dong duc va chat choi, mat ¢ tham gia giao
thong rat cao, di chuyén vé cung kho khan.
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CHUONG 3: PHUONG PHAP DI TREN VOI DU LIEU THAT
3.1. Xir ly dir li€éu tho trong phwong phap DI

X/

% Thuat toan xu ly dit liéu tho.

Input: Dir liu tho thu dugc tir itng dung trén dién thoai thong minh da dugc Iuu
vao co so dir liéu.

Traj ={ pg, p2, ...,pn}

MOoi pj={ IDj; (x,y)j; vi;dirj;t}
G={91,02 ....,0n}

MJi gi={ Kich thuéc ; toa do (Xiyi) }

Output: Bo dir liéu Detailed GST index. Bic biét 1a dwa ra hai chi s6 1a s6 lugng
huéng chinh va van téc trung binh cua mdi dong chay trong mdi 6 véi thoi gian
nhét dinh.

M6 ta thuat toan:
LAy dit liéu thd can tinh toan tir ¢ s dit liéu gom:
Traj ={ p1, p2, ...,pn}
Voi méi pi={1Dj; (xj,yi) ; vi; diri; 6}
G={91,02..,0n}
Véi mdi gi={ Kich thuéc , toa do (Xi,yi) }

Dua vao toa do (xj,yj) cua tung pj va toa do (Xi,yi) cua ting 6 gi. Xac dinh pj
thudc 6 gi nao tai thoi gian t.

Mat do caa mdi 6 gi la tap hop cua tat ca cac ddi tuong pj c6 toa dd nam trong
khoang toa do cua gi tai thoi gian t. Puoc tinh biang cong thuc sau:

deng,; = Z pj

pj€g
Trong d6: dengy, la mat do cua 0 gi tai thoi diém t.

pj 1a ddi tuong thudc 6 gi tai thoi diém t.
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Tat ca cac ddi twong pj thudc  gi tai thoi gian t co cing hudéng vai nhau sé
thudc cung mét dong chay va hudng do s€ la hudng caa dong chay.

Hudéng cua dong chay s& 13 1 trong 8 hudng sau: Bic, Pong Béc, Pong, Pong
Nam, Nam, Tay Nam, Tay, Tay Bac.

Mat d6 cua dong chay | caa 6 gi tai thoi gian t 1a tap hop tat cac d6i tuong pj
c¢6 cung hudng va cung thudc 6 gi. Puoc tinh bang cong thirc sau:

den,, = z pj

pJjEl
Trong d6: den, , 1a mat d6 ctiia dong chay | thuoc 6 gi tai thoi diém t.
pj 1a dbi twong thudce dong chay | thudc 6 gi tai thoi diém t.
Van tbc trung binh caa dong chay | trong mdi 6 gi tai thoi gian t la tong van

tdc trung binh cua céc déi tuong pj thudc dong chay | trén mat do caa dong chay
l. Buoc tinh bang cong thuc sau:

ijele

Vb, den
It

Trong d6: Vtb; . 1a mat do ciia dong chay I thudc 6 gi tai thoi diem t.
vj 1a van téc trung binh cta ddi tuéng pj thuoc dong chay | tai thoi diém t.
den, . 1a mat do caa dong chay | thugc 6 gi tai thoi diém t.

Trong thuc té s& c6 rat nhiéu hudng di chuyén trong mot 6, tuy nhién dé phan
anh tinh trang di chuyén trong mdi 6 nén tip trung vao cac huéng di chuyén
chinh, nhimg huéng nay c6 mat o tham gia giao thong twong ddi cao so véi
mat do cua toan 6 va bo qua nhimg hudng c6 mat do tham gia giao thdng rat
thap.

Vay hudng cua dong chay | 1a hudng chinh cua 6 gi khi ty 1€ gitra mat d6 dong
chay | trén mat do cua 6 gi trong thoi diém t 16n hon hoic bang 20% (Gia tr;
20% dwoc dira trén khao sat thyc té). Puoc tinh bang cong thic sau:

_deny,

k = *100%
deng,
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Trong d6: den, . 1a mat d§ ctia dong chay | thuoc 0 gi tai thoi diém t.

deny . 1a mat do cua 0 gi tai thoi diem t.

Néu k > 20%: Hudng cua dong chay I 1a huéng chinh thudc 6 gi.

Néu k < 20%

: Hudng cua dong chay | khéng phai 1a huéng chinh thuoc 6 gi.

1 admin
|39 Test
40 Test
|41 joker
42 Test
|43 Aaa

44  Ba Toan

Nguyén
45  Duy
Hung

46  Thanh
|4T namhd

id name

48 Thu

email

admin@gmail.com
test! @gmail.com
test@gmail.com
phamtienmanh20@gmail.com
test2@gmail.com
test100@gmail.com
batoan2698@gmail.com

duyhung280198@gmail.com

dongthanhuet@gmail.com

namhd@gmail.com

thanhthu87uet@gmail.com

password

$2y$10SIHBQEOVSXE/HIjiJIMEFieqMIdBMDOF7eX7 tKcBx0m. ..

0f1472873a168987584d5aaed4ddc2a5

8f60c8102d29fcd525162d02eed4566b

25f3e794323b453868515181f1b624d0b

3dbelDal67653a1aaeel1d93e77e730e

3dbel0a167653a1aaeel1d93e7TeT30e

faaB62760341d199e7ad10e9cT8e8ddb

5bc0b5921f6f3828e7 ead3bb83bfalze

53ae2687a8a0c213547325041450852e

25d55ad283aa400af464c76d713c07ad

3cffe32debfbfecha7ad98786694974a

phone address  vehicle avatar
0123456789 NULL NULL wheate
090496 HaNoi  Motorbike NULL
64464646 A Noi Motorbike NULL
NULL NULL moto mine_1
949498 Ha Noi Motorbike IMG_20
6449 HaNoi  Motorbike NULL
0342276516 Ha Noi Motorbike NULL
0389373635  KBIN Motorbike NULL
0961549709  Cau Giay Motorbike NULL
215464364  hanoi Motorbike NULL
79 Cau
0396821313 ﬁgﬁiy Ha  Motorbike NULL

Hinh 21: Bdng dir liéu cdc doi twong tham gia thu thdp diz liéu
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| id lt  Ing speed vehicle direct record user record time distance  created at updated at ‘
5331 2103 10576 085 Motorbike E 40 20130510 04:26:06 4271.3063  2019-05-09 21:26:06 2019-05-09 21:26:06
5332 2103 10576 097 Motorbike SW 40 2019-05-10 04:26:12 4865.0266 2019-05-09 21:26:11 2019-05-09 21:26:11
5333 2103 10576 097 Motorbike NE 40 20130510 04:26:17 4349.8746  2019-05-09 21:26:16 2019-05-09 21:26:16
5334 2103 10576 095 Motorbike W 40 2019-05-10 04:26:22 47345315 2019-05-09 21:26:22 2019-05-0921:26:22
5335 2103 10576 092 Motorbike E 40 20130510 04:26:27 4586.7074  2019-05-09 21:26:27 2019-05-09 21:26:27
5336 2103 10576 079 Motorbike W 40° 2019-05-10 04:26:51 39713722 2019-05-09 21:26:51 2019-05-09 21:26:51
5337 2103 10576 110 Motorbike E 42 20190510 04:33:41 54976135 2019-05-09 21:33:41 2019-05-09 21:33:41
5338 2103 10576 102 Motorbike W 42 2019-05-10 04:3351 51208395  2019-05-09 21:33:51 2019-05-09 21:33:51
5339 2103 10576 083 Motorbike E 42 20190510 04:33.56 44123939 2019-05-09 21:33:56 2019-05-09 21:33:56
530 2103 10576 091 Motorbike W 42 2019-05-10 04:34:06 45466222 2019-05-09 21:34:06 2019-05-09 21:34:06
531 2103 10576 084 Motorbike E 42 20190510 04:3416 42073332 2019-05-09 21:34:16 2019-05-09 21:34:16
5342 2103 10576 093 Motorbike W 42 2019-05-1004:34:26 46567615  2019-05-09 21:34:26 2019-05-0921:34:26
533 2103 10576 023 Motorbike SW 42 20190510 04:34:42 1144.8164 20190509 21:34:41 2019-05-09 21:34:41
5344 2103 10576 091 Motorbike E 42 2019-05-10 04:34:51 45486222 2019-05-09 21:34:51 2019-05-09 21:34:51
Hinh 22: Diz liéu thu thdp tir cde doi twong tham gia giao thong



id height width east  west south north
1 b 13 10592 10546 2085 2116

12 27 10592 10546 2095 2116
24 54 10592 10546 2035 2116
48 108 10592 10546 2095 2116
96 216 10592 10546 2095 2116

[ o IR S PR B

Hinh 23: Bdng diz liéu chia ban do thanh cac 6

ff LI LUdil Ly LEll

Set<String> ketSet = hashMapCellUnique.keySet();
Iterator<String> itr = ket3et.iterator();
int totalMarkers = (;
while (itr.hasNext()) {
String key = itr.next():
List<LocationCell> Ic = hashMapCellUnicque.get (key);
System,out.println(key + " : " + Ic.size());
VanTocTrungBinhVa3oHuongChinh vanTocTrungBinhVaSoAuongChinh = countMainDirsct(lc);
String ketQuaDuDoan = estimationModuls(vanTocTrungBinhVaSoHuongChinh, soduongChinh, vanTocTrungBinhVaSoHuongChinh.vanTocTrun
System,out.println("¥ET QUA DU DOAN :" + ketQuaDuDoan);
System, out.printin(” "

/{Insert to db cellDetai

Cell cell = new Cell(key);
DateFormat df = new SimpleDateFormat ("vv:

4-dd HH:mm:ss");

CellsDetail cellDetails = new CellsDetail (rectangles, cell.x, cell.y, df.parse(startString), df.parse(endString), vanTocTru
(z113DetailDA0. insert(cellDetails);

System,out.printin("Total markers : " + totalMarkers);

/List report
for (int 1=10; 1 < listReporta.size(); i++) {
Report report = listReports.get(i);
LocationCell locationCell = find(rectangles.getBeight(), rectangles.getWidth(), rectangles.getEast(), Iectangles.getﬂesh},
System,out.println(report+" ==============> "tlocationCell.cell);

Hinh 24: Bai toan xu ly dir liéu
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id xaxis yaxis start_ime end_time id_cell avg_speed marker_count indicator created at updated_at

|29 93 50 20190510 04:26:06 2019-05-1004:26:47 5 9.325087719296248 28 0 201905-21 01:07:22 2019-05-21 01:07:22
15 15 59 2019-05-10 04:26:06 2019-05-1004:26:47 5 14.46533637943262 564 0 201905-21 01:07:21 2019-05-21 01:07:21
187 113 17 20190510 04:26:06 2019-05-10 042647 5 11.985689655172413 58 0 201905-21 01:07:30 2019-05-21 01:07:20
45 1 50 2019-05-10 04:26:06 2019-05-1004:26:47 5 5.210897435897438 156 0 2019-05-21 01:07:22 2019-05-21 01:07:22
193 159 68 20190510 04:26:06 2019-05-1004:26:47 5 3.367426523297489 139 0 201905-21 01:07:31 2019-05-21 01:07: 3
197 184 68 2019-05-10 04:26:06 2019-05-1004:26:17 5 13.230310077519393 903 0 201905-21 01:07:31 2019-05-21 011:07:H
B 1% 73 20190510 04:26:06 2019-05-100426:47 5 4.666499999999997 280 0 2019-05-21 01:07:24 2019-05-21 01:07-24
g 145 17 20190510 04:26:06 2019-05-1004:26:47 5 2.551995192307689 416 0 2019-05-21 01:07:25 2018-05-21 01:07:25
202 2 A8 20190510 04:26:06 20190510 042647 5 1425217391304344 4 0 201905-21 01:07:31 2019-05-21 01:07:H
M 1 45 2019-05-10 04:26:06 20190510 04:26:17 5 1.0887603305785123 121 0 2019-05-21 01:07:31 2019-05-21 110731
A3 164 5% 20190510 04:26:06 2019-05-1004:26:47 5 6.753943035157982 247 0 2019-05-21 01:07:32 2019-05-21 01:07:22
24 140 59 2019-05-10 04:26:06 2019-05-1004:26:47 5 9.827194797516906 3383 0 2019-05-21 01:07:32 2019-05-21 01:07:32
143 164 54 20190510 04:26:06 2019-05-100426:47 5 11742133333333333 75 0 2019-05-21 01:07:28 2019-05-21 01:07-28

Hinh 25: Bdng dir liéu thu dwoc sau khi xu ly diz liéu thd

3.2. Uéec tinh tinh trang giao thong

Estimation module giup wdc tinh tinh trang giao théng duya trén hai chi s 1a
s6 luong hudng chinh o va van tdc trung binh B c6 ba tham s6 1a “B1, 2, p3” dai
dién cho ba ngudng thé hién bon mic do cua tinh trang giao théng trong ting
khu vuc d3 duoc chia thanh céc 6 trén ban do.

Sau qué trinh tinh toan trén dir liéu that dua ra bo tham sé a va P véi céc
ngudng “B1, P2, P3” €6 cac gia tri cu thé nhu sau:

STT a B3 B2 Bl
1 {0} 0 0 0
2 {1} 16 (km/h) 21 (km/h) 35 (km/h)
3 {2,3} 15 (km/h) 22 (km/h) 30 (km/h)
4 (>4} 13 (km/h) 18 (km/h) 25 (km/h)
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Hinh 26: Bdng cac gia tr; cia tham sé trong Estimation module




Trong do: Sd luong hudéng chinh trong moi 6. ai ={0,1, 2,3,4,5,6,7,8}

B: Van tdc trung binh cua dong chay trong mdi 6.
(Okm/h<Bj <60 km/h)

tinh trang gnen o

fUd Qoan Lac ng

public static 5tring estimationMedule|int soHuongChinh, double vanTocTrungBinh) {

TableEstimationModule parameter = findParamstsrToMsp(3oHuongChinh);

if (vanTocTrungBinh »= parameter.bl && vanTocTrungBinh <= €0.0) {
return "Rapid";

}

if (vanTocTrungBinh > parameter.bZ && vanlocTrungBinh <= parameter.bl) {
return "Normal";

}

if {vanTocTrungBinh >= parameter.b3d && vanTocTrungBinh <= parameter.b?) (

ged";

return "Cr

}
if (vanTocTrungBinh >= 0.0 && vanTocTrungBinh < parameter.b3) {

return "Blo

ed";

}
return "Rapid";

private static List<TableEstimationModule> 1istTabl=EstimationModuls = new ArraylList<TableEstimationModule>();

ablsEstimationModuls. add (new TableEstimationModule (0, 1, 25, 35, 15)):
30, 15));

T.
listTableEstimationModuls,add (new TableEstimationModuls(2, 3, 20,
T 25, 15)):

Hinh 27: Tinh toan vdi Estimation module

id

x_axis y_axis start_time end_time id_cell avg_speed marker_count indicator color
84 73 2019-05-10 04:26:06 2019-05-10 04:26:17 5 87.44 1 0 Rapid
220 62 2019-05-10 04:26:06 2019-05-10 04:26:17 5 44.932500000000005 16 0 Rapid
183 22 2019-05-10 04:26:06 2019-05-10 04:26:17 5 37.09536585365854 82 0 Rapid
183 32 2019-05-10 04:26:06 2019-05-10 04:26:17 5 27.12035714285714 28 0 Rapid
183 68 2019-05-10 04:26:06 2019-05-10 04:26:17 5 36.273333333333M4 12 0 Rapid
154 64  2019-05-10 04:26:06 2019-05-10 04:26:17 5 10.464859335038367 39 0 Blocked
192 68 2019-05-10 04:26:06 2019-05-10 04:26:17 5 2492 5 0 Rapid
164 62 2019-05-10 04:26:06 2019-05-10 04:26:17 5 46.446842105263165 19 0 Rapid
187 13 2019-05-10 04:26:06 2019-05-10 04:26:17 5 29.610416666666662 24 0 Rapid
192 91 2019-05-10 04:26:06 2019-05-10 04:26:17 5 34.8678947368421 19 0 Rapid
230 105 2019-05-10 04:26:06 2019-05-10 04:26:17 5 46.89764705882353 17 0 Rapid
211 36 2019-05-10 04:26:06 2019-05-10 04:26:17 5 2.52341860465116 430 0 Blocked
150 64 2019-05-10 04:26:06 2019-05-10 04:26:17 5 22.8486975397974 691 0 Rapid
169 54 2019-05-10 04:26:06 2019-05-10 04:26:17 5 28.70954545454546 22 0 Rapid

algorithm
1

1
1

created_at
2019-05-21 01:07:20

2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:20
2019-05-21 01:07:21
2019-05-21 01:07:21
2019-05-21 01:07:21
2019-05-21 01:07:21

Hinh 28: Két qud dir dodn tinh trang giao théng véi Estimation modul
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3.3.  So sanh d9 chinh x&c giira Estimation module va két qua chuan.

Str dung két qua du doan tinh trang giao théng bang Estimation module trén
c4c gia tri cua bo tham sb chi o va “B1, P2, P3” tai muc [3.2] so sanh vai dit ligu
vé tinh trang giao thong duoc khao sét thuc té tai cac khu vuec.

)/

< B0 dit liu gdom co:
» Bang Markers: 50591 ban ghi.
Luu trir dit liéu thu dugc tir tng dung Traffic Detection Engine.
» Bang Reports: 50 ban ghi.
Luu trit két qua vé két qua chuan vé tinh trang giao théng.
= Két qua so sénh véi ty & chinh xéc: 71.43 %
Phan tich mot sé truong hop Estimation module du doan sai so véi tinh trang
thuc té déu 1a nhiing tinh trang kha dic biét, chua dua duoc giai phap d6i voi
mot s6 truong hop riéng biét.

WRONG Cell{x=130, y=34} => DD : 4 TT : 3 user id : 49 id :8 Vantoc: 5.6882148292149485
WRONG Cell{x=1530, y=54} => DD : 4 IT : 3 user id : 49 id :42 Vantoc: 5.6982140292149405
WRONG Cell{x=164, y=38} => DD : 4 TT : 2 user id : 49 id :10 Vantoc: &.753943035157982
WRONG Cell{x=140, y=50} => DD : 4 TIT : 2 user id : 42 id :19 Vantoc: 9.827194797516906
WRONG Cell{x=140, y=38} => DD : 4 TT : 2 user id : 46 id :20 Vantoc: 9.82718479751680¢&

=140, y=501 = IT : 2 user id : 42 id :34 Vantoc: 0.827104797516506

PHAN TRAM DUNG 71.42857142857143

Hinh 29: Ty 1¢ so sanh giita Phwong phdp DI véi thyc té

lat Ing time_stamp idmsg user_id created at updated_at id
21.03 10576 2019-05-10 01:07:33 2 46 2019-05-09 18:07:33 2019-05-09 18:07:33 7
21.04 10578 2019-05-14 07:46:30 3 49 2019-05-14 00:46:31 2019-02-14 00:46:31 &
21.03 10581  2019-05-14 18:25:39 4 49 2019-05-14 11:25:40 2019-05-14 11:25:40 10
21.03 105.61  2019-05-14 20:56:01 3 49 2019-05-14 13:56:03 2019-05-14 13:56:03 11
21.03 105.61  2019-05-14 21:26:08 3 49 2019-05-14 14:26:09 2019-05-14 14:26:09 12
21.04 10579 2019-05-15 07:07:57 3 49 2019-05-15 00:07:58 2019-05-15 00:07:58 13
21.04 105.6  2019-05-15 19:01:08 3 49 2019-05-1512:01:09 2019-05-1512:01:09 14
21.03 105.84  2019-05-15 19:30:44 4 49 2019-05-15 12:30:45 2019-05-15 12:30:45 15

Hinh 30: Di# liéu thuc té tinh trang giao théng tai cac khu viec Ha ngi
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public static vold main(String[] args) {

List<Report> listReports = ReportDAC.getLiztRolz();
System,cut.println{"5o luong Report @ " + listReports.size())

LizteCellsDetail> listCellDetails = CellsDetailDRO.getliztCellsDetail():
System.cut.println{"3o luong CellsDetail : " + listCellDetails.size())

RectanglesDAO dao = new RectanglesDRO();

Rectangles rectangles = dau.getEyId(S]J

for (int i =0; i ¢ listCellDetails.size(); i++) {
CellsDetail cell = listCellDetails.get(i);
check (rectangles, cell, listReports):

double kg = (double) =
System, cut.println("PAI

"+ 100 * kq);

public static void check(Rectangles r, CellsDetail cell, List<Report> listReports) {
for (int 1 =0; i ¢ listReports.size(); i++} {
Report report = listReports.get(i):
LocationCell locationCell = find(r.getHeight(), r.getWidth(), r.getEast(), r.getWest(), r.getNorth(), r.getSouth(), report

if (locationCell.cell.x == cell.getXAxis() && locationCell.cell.y == cell.getYAxis{)} {
+;
get {cell.getColor(}) == report.getIdmsg()) {
ongOchinhXactt;
}oelse {
System, out.println ("WRCNG " + locationCell.cell.toString() 4 " => DD : " 4 statusMap.get(cell.getColor().trim()) +

Hinh 31: Bai toan so sanh két qud du dodn va tinh trang thuc té
3.4. Nhan xét Phwong phap DI

Phuong phap DI véi du doan “Estimation module” 1a phuong phap duoc
tinh toan dua trén hai chi sé da giup phan anh dugc khé chinh xac kha ning di
chuyén cua xe co gidi trong cac khu vuc trong trung tdm ha noi. Viéc tinh toan
hai chi s6 dya khong hé phuc tap trong viéc xir Iy dir lidu, don gian va dé diéu
chinh véi bo tham s6 linh hoat. B3 lai mang lai két qua hon 70% du doan chinh
X4c, tin cay dén voi nguoi str dung.

Phan tich cac truong hop Estimation module du doan sai so vai tinh trang
thuc té déu I1a nhitng tinh trang kha dac biét, chua dua duoc du doan chinh xac
dbi vai mot sé truong hop riéng biét.

Tuy so véi nhiéu phuong phap két qua du doan da duoc dua ra trude day
70% khong phai 1a ty 18 cao, nhung c6 thé thay phuong phap DI s& dé trién khai
trong diéu kién mé hinh nho véi chi phi thap.
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3.5. Muc tiéu trong thoi gian tiép theo

Trén day 1a nhitng két qua ma luan van di dat dugc. Tuy nhién luan van con
nhiéu han ché trong tién hanh thuc nghiém do viéc dir li€u thu thap trén pham vi
nho va trong khoang thoi gian ngan. Vi nhitng han ché néu trén, mot s6 hudéng
mé rong nghién ctru va tim hiéu trong tuong lai:

e Thu thép dir li¢u trén pham vi rong hon, trong khoang thoi gian 1au hon.

e Diéu chinh thuat todn wéc lugng tinh trang tic nghén két hop nhiéu chi sé
hon va két hop véi Machine learning khi c6 ngudn dix liéu 16n can xi ly.

e Phat trién va nang cap céc ung dung ngoai viéc thu thap dir liéu ma con
nhu mét ban do thu gon cho thé cung cap théng tin truc tiép 1én trung tam
xt ly. LAy nhan di liéu da xa ly cung cap cho d6i twong thong tin “Du
doan tinh trang giao thdng theo mdi khu vuc trén ban d6 kém theo %
chinh xé&c va thoi gian di chuyén theo cac tuyén duong”.

e Mo rong tng dung khong chi chay trén hé diéu hanh Android va c6 thé
chay trén hé diéu hanh 10S.
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KET LUAN

Sau qua trinh tim hiéu va nghién ctru dé& xuit dugc phuong phap DI luan
van dat dugc nhiing két qua nhu sau:

Pau tién luan van da dua ra duoc cai nhin tong quan vé giao thdng van tai
d6 thi dac biét 1a mot trong nhiing van dé 16n cua giao thong d6 thi dé chinh 1a
tinh trang On tic giao thong thuong xuyén xay ra tai cac do thi lon.

D6 1a mot trong nhitng van dé nghiém trong cia giao thong dé thi bai vi n6
khong chi anh hudng truc tiép dén cudc séng hang ngay ma con gay thiét hai rat
I6n cho x& hoi, kim nén su phat trién kinh té xa hoi.

Thém vao d6 tinh hinh giao thong cang ngay dién bién cang phuc tap va
thay d6i lién tuc theo thoi gian cong thém nhitng chinh sach ma rong, quy hoach
duong s van chua dat duoc hiéu qua cao.

Nguoi tham gia giao thong lai rat mudn ¢ nhiing théng tin du bao vé tinh
hinh giao thong tai cac tuyén duong mot cach cu thé va chinh tir d6 ho c6 thé dé
dua ra nhirng giai phap khi tham gia giao thong.

Sau khi hiéu dugc nhiing bét cap trudc tinh hinh giao théng hién nay ciing
nhu cac anh huong cua Un tic giao thong dbi véi su phat trién dat nuéc, luan
van dua ra mot phuong phap dé gilp cung cap thdng tin vé tinh trang giao thong
tir d6 6 thé giam thiéu UTGT d6 chinh 1a phuong phap DI.

7
A 1]

Phuong phap 1a sy két hop cia 2 chi s6 “Main Direction va Inflow” dé phan
anh tinh hinh giao théng theo cac khu vuc tir viéc chia ban do thanh cac 6 va thu
thap dit liéu tir cam bién trén dién thoai thdng minh.

Viéc thu thap dir liéu tir cam bién trén dién thoai théng minh khdng nhiing
tién loi, tiét kiém chi phi thiét bi, ngudn di liéu mang lai da dang ma con dé
dang trong qua trinh xir ly va tinh toan.

Ludn van trinh bay ra nén tang trong viéc thu thap di liéu va nén tang cua
phuong phap DI dua trén hai chi sé dé giGp phan &nh tinh trang giao thong tai
cac khu vuc trong ndi thanh Ha noi.

Két qua thyc té phuong phap DI mang lai két qua dy doan vé tinh hinh giao
théng tai cac khu vuc cho ty 1€ chinh xac >70%. Viéc ap dung phuong phap la
tién dé dé dua ra nhiu cac phuong phap hon nhiéu. Gitp dua ra cac giai phéap
giam thiéu tic nghén giao thong do thi trong tuong lai.
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