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TOM TAT

Nai dung bai ban dura ra chirong trinh va két qua cia viec phan tich
ba dir ligu dugc thu thap tir camera giao thang bao gam 2.976 ban
ghi dudi dinh dang tép CSV, bao gdm 9 trrreng thang tin. Ket qua
cia nghién ciu da phan tich va tim ra dugc loai phrong tién chi
phdi tdng thé cia hé thang; phan tich duge lru lreng giao thang
theo theri gian vai hanh vi di lai hang ngay cia ngudi tham gia giao
thang, bao gom viéc di chuyén dén va rai khai noi lam vige; phan
tich duge s phan bd cac tinh hudng giao thang, cho thay trang thai
liru thang phd bign trong tap dit ligu giap cho viéc danh gia mirc do
thach thire cia bai toan du béo lru lreng giao thang va higu suét
ciia md hinh. Ngoai ra, nghién citu ciing trich chon deec dac trung
coa dit ligu gidp gidm da phirc tap, cai thien da chinh xac, gidm rii
ro overfitting, bigt feature nao anh hudng manh nhat dén ket qua,
gitip phan tich sau hon cho ma hinh du béo lru lreng giao thong
sé trign khai.

Tir khéa: Liru lrgng giao thang, ma hinh du béo, phan tich dir ligu,
dir ligu l&n, tri tué nhén tao.

1. DAT VAN PE

Nhing nam gan day, cing vdi su phat trién ctia khoa hoc cong
nghé va ddc biét la ky thuat tri tué nhan tao da giup moi mat trong
ddi séng tré nén dé dang hon. Trong dé, linh vuc GTVT cling khong
ngoai l&. D€ dp dung cac thuat toan tri tué nhan tao vao viéc diéu
khién ludng tin hiéu giao théng tai cac nit giao thi rat can thiét phai
thu thap b6 dirliéu I1én va phan tich, lya chon dac tinh phu hgp cho
viéc trién khai cac thuat toan [1-12]. Viéc phan tich d{ liéu dong vai
tro quan trong, bién dir liéu “th6” dugc thu thap, phan tich thanh

ABSTRACT

The paper presents the program and results of the analysis of a
data set collected from traffic cameras including 2376 records in
CSV file format, including 9 information fields. The results of the
study analyzed and found the type of vehicle that is the majority
at the intersection; analyzed real-time traffic flow with daily
travel behavior of traffic participants including moving to and
from wark; analyzed the distribution of traffic situations, showing
common traffic states in the data set to help assess the level of
challenge of the traffic forecasting problem and the performance
of the model. In addition, the study also extracted data features
to reduce complexity, improve accuracy, reduce the risk of
overfitting, know which features have the strongest influence
on the results, helping to further analyze the traffic forecasting
model to be deployed.

Keywords: Traffic flow, forecasting model, data analysis, Big
data, artificial intelligence.

thong tin ¢ gid tri. VSi hang triéu ban ghi giao théng, sau khi dugc
phan tich dt liéu sé phat hién dugc thai diém va dia diém hay tic
dudng dé tir do c6 phuong an diéu chinh phu hop. Dua trén viéc
phan tich dit liéu tir b dirliéu 16n, cac quyét dinh sé khong con cdm
tinh ma dua trén bang ching ré rang giup gidam thiéu rai ro, ndng
cao d6 tin cay cho cac chién lugc. D liéu lich st két hgp vai cac
mo6 hinh phan tich c6 thé cho phép du bao xu hudng, gitip chudn
bi trudc ké hoach, tranh bi ddng (vi du du doan luu lugng xe mua
1€, tét d€ diéu tiét giao thong trugc). Phan tich dir liéu sé gitp phat
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hién nhiing diém bat cap can phai cai thién giup doanh nghiép van
tdi t6 chiic hoat dong hiéu qua hon, chi phi thadp hon (vi du phan
tich hanh trinh xe buyt dé t8i uu hoa lich trinh, tiét kiém nhién liéu).
Phan tich d{liéu thu thap tur hé théng camera giao thong gitip giam
sat giao théng theo thai gian thuc nham phat hién kip thai cac su cé
nhu tai nan, tac dudng, xe vi pham giao théng; dy doan tdc nghén
tUr d6 dua ra diéu chinh dén tin hiéu, phan luéng giao théng hop
ly va quan ly Un tac giao théng. Ngoai ra, khi phan tich dir liéu tir
camera giao théng c6 thé xac dinh mat dé xe theo tiing tuyén, tiing
khung gig, giip co quan quan ly Ién ké hoach té chuic giao thong
tét hon... Bai bdo dua ra mét nghién ctu xay dung hé théng phan
tich dir liéu cho bo dit liéu thu thap tir camera giam sat giao thong,
¢6 dinh dang CSV, 2976 ban ghi, 9 trudng thong tin phuc vu cho moé
hinh du bao.

2.NOIDUNG

2.1. Mo ta dii liéu

Tap d liéu dugc sir dung trong nghién cdru ¢ nguén goc tu
camera gidm sat giao thong c6 ing dung mé hinh thj gidc may tinh
[3]. B6 dir liéu dugc luu trir trong 2.976 ban ghi dudi dinh dang tép
CSV, bao gém 9 trudng théng tin. Cac cot b sung nhu thdi gian tinh
theo gid, ngay, ngay trong tuan va sé lugng cho tiing loai phucong
tién (CarCount, BikeCount, BusCount, TruckCount). Cot “Téng” biéu
thi téng s8 lugng cla tat ca cac loai phuong tién dugc phat hién
trong khoang thai gian 15 pht. B6 dir liéu dugc cap nhat sau moi
15 phat, cung cap ché d6 xem toan dién vé cac mé hinh giao théng
trong su6t mot thang. Ngoai ra, b6 dit liéu bao gobm mét cét chira
tinh hinh giao théng dugc phan loai thanh bén loai: 1 - Heavy, 2 -
High, 3 - Normal va 4 - Low. Théng tin nay cé thé gilp danh gia muc
dd nghiém trong cua tinh trang tdc nghén va theo déi tinh trang
giao théng tai cac thai diém va ngay khac nhau trong tuan.

Tieme: Date Dayalthe wesk CarCount BieCounl BusCound TruckCound Total  Traffic Situation

o 1Z0000AM 10 Tuesday 0 4 33 low

1 10 Tuesday 15 0 3 85 low

2 0 Tuesday 46 o 8 55 low

3 10 Tuesday L1 o 8 5a I

4 10 Tuesday &7 L] 5 1] 2 nafmal
16 3 36 5%  nomal
11 ] 0 42 pomal
15 4 % 45 pomal
16 3 Z 48 nomal

3

15 3 nommal

ws % B columns

Hinh 1. B9 dif liéu giao thong dung cho hé thdng phan tich dif liéu

2.2, Phan tich dirliéu

1.Théng ké s6 luong phuang tién

Chuong trinh:

import seaborn as sns

import matplotlib.pyplot as plt

%matplotlib inline

# Set the style for better aesthetics

plt.style.use('seaborn-v0_8’)

fig, axes = plt.subplots(2, 2, figsize=(16, 12))

# 1. Distribution of vehicle types// Loai phuong tién giao thong

vehicle_data = traffic_data[['CarCount; ‘BikeCount, ‘BusCount;
"TruckCount']].sum()
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vehicle_data.plot(kind=bar, ax=axes[0, 0], color="skyblue’)
axes[0, 0].set_title(‘Total Count by Vehicle Type’)
axes[0, 0].set_ylabel(‘Count’)

Total Count by Vehicle Type
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Hinh 2. Tong s6 lugng theo loai phuong tién

Trén biéu d6 két qua “Téng s6 lugng theo loai phuaong tién’, chi
ra thanh phan cta dong giao théng dua trén phan loai phuong tién.
Trong do, loai phuong tién “Car” (6 t& con) chiém sé lugng I6n hon
so VGi cac loai phuang tién khac nhu“Bike” (xe may/xe dap), “Bus” (xe
buyt) va “Truck” (xe tai). Su phan bé khéng déng déu nay cho thay
6 t6 con la thanh phan chinh chi phéi luu lugng t8ng thé, diéu nay
¢6 thé anh hudng dén dic diém clia dong giao théng va can dugc
xem xét khi phan tich hodc mé hinh héa, dac biét néu mé hinh cé
kha nang phan biét cac loai phuong tién.

2. Luu lugng giao thong trung binh theo gio

Chuong trinh:

traffic_data['Hour’] =
dt.hour

hourly_traffic = traffic_data.groupby(‘Hour’)[‘Total'l.mean()

hourly_traffic.plot(kind="line, ax=axes[0, 1], marker='o0,
color='green’)

axes[0, 1].set_title(‘Average Traffic Volume by Hour’)

axes[0, 1].set_xlabel(‘Hour of Day’)

axes[0, 1].set_ylabel(‘Average Vehicle Count’)

Phan tich luu lugng giao théng theo thai gian la yéu t6
c6t 16i trong du bao. Biéu d6 “Luu lugng giao thong trung binh
theo gid” thé hién ré rang tinh chu ky hang ngay dac trung cla
giao thong dé thi. Pudng biéu dién cho thay luu lugng thap
nhat vao ban dém, bat dau tang dan tir sang sé6m va dat dinh
diém dau tién vao khoang gid di lam budi sang (khoang 7 - 9
gi®). Sau d6, luu lugng gidam xudng vao gita ngay va tang trg
lai, dat dinh diém tha hai va thudng la cao nhat vao gid tan
tam budi chiéu/t6i (khodng 16 - 18 gid), trudc khi gidm nhanh
chong vao cudi ngay. Mau hinh nay phan anh hanh vi di lai
hang ngay cta ngudi dan, bao gém viéc di chuyén dén va roi
khoi nai lam viéc, la didc diém quan trong can dugc ndm bat
b&i mo6 hinh du bao.

pd.to_datetime(traffic_data['Time']).
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Average Traffic Volume by Hour
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Hinh 3. Luu lugng giao thdng trung binh theo gi¢

3. Luu lugng giao thong trung binh theo ngay trong tuan

Chuong trinh:

day_order = ['Monday, ‘Tuesday, ‘Wednesday;, ‘Thursday,
‘Friday;, ‘Saturday;, ‘Sunday’]

day_traffic = traffic_data.groupby(‘Day of the week’)['Total’].
mean()

day_traffic = day_traffic.reindex(index=[d for d in day_order if
d in day_traffic.index])

day_traffic.plot(kind="bar, ax=axes[1, 0], color="orange’)

axes[1, 0].set_title(‘Average Traffic by Day of Week’)

axes[1, 0].set_ylabel(‘Average Vehicle Count’)

K&t qua dat dugc nhu trén Hinh 3:
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Hinh 4. Luu lugng giao thong trung binh theo ngay trong tuan

Ngoai bién déng hang ngay, luu lugng giao théng con thé
hién su khac biét gilia cAc ngay trong tuan. Biéu d6 “Luu lugng giao
thong trung binh theo ngay trong tuan” cho thay su bién déng cla
luu lugng trung binh tir th hai dén chi nhat. Thong thudng, cac
ngay trong tuan (thd hai dén thi sau) c6 xu hudng cé luu lugng

trung binh cao hon do hoat déng di lai phuc vu cong viéc va hoc
tap. Cudi tuan (tha bay va chi nhat) cé thé cé luu lugng khac biét,
tuy thudc vao muc dich clia cac chuyén di (mua sam, gidi tri...). Phan
tich nay giup xac dinh liéu cé can xur ly riéng dir liéu ngay thudng va
cudi tuan hay khong trong qua trinh du bao.

4. Phan bé tinh trang giao thong

Chuong trinh:

traffic_data['Traffic Situation’l.value_counts().plot(kind="pie,

ax=axes[1, 1], autopct="%1.1f%%’")

axes[1, 1].set_title('Distribution of Traffic Situations’)

plt.tight_layout()

plt.show()

Distribution of Traffic Situations
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Hinh 5. Phén bd cac tinh hudng giao théng

Két qua cho ra biéu d6 “Phan bé cac tinh huéng giao théng”
cung cdp cai nhin tdng quan vé trang thai luu thong phé bién
trong tap d liéu. Bi€u d6 tron nay phan loai luu lugng thanh céc
tinh huéng nhu“normal” (binh thuéng), “low” (thap), “high” (cao) va
"heavy” (rdt cao/Un tac nang). Ty |é phan tram cia méi lat cat cho
biét tan suat xuat hién cla ting tinh huéng. Vi du, néu tinh huéng
“normal” chiém ty 1& I6n nhat, diéu nay cho thay phan 16n thai gian
giao thong dién ra & muc binh thudng. Ngugc lai, ty 1é cao ciia“high”
hodc “heavy” cé thé chi ra rdng dit liéu bao gém nhiéu trudng hgp
Un tac. Théng tin nay hiru ich cho viéc danh gia mic do thach thic
cUa bai toan du bao va c6 thé anh hudng dén viéc lua chon tiéu chi
danh gia hiéu suat mé hinh.

Céc biéu d6 phan tich di liéu ban dau nay cung cap nhiing
hiéu biét sdu sic vé dic diém cla luu luong giao thédng nén, bao
g6ém thanh phan phuong tién, tinh chu ky theo gid va ngay va phan
b& cac muc do tac nghén. Nhiing thong tin nay la nén tang quan
trong dé hiéu ré dir liéu, xac dinh cac yéu t6 anh hudng chinh dén
luu lugng va xay dung/danh gia cdc mé hinh du béo luu lugng giao
thong mot cach hiéu qua.

2.3.Trich chon dac trung dir liéu

# Create a correlation matrix for the vehicle counts and total
traffic

corr_matrix = traffic_data[['CarCount;, ‘BikeCount; ‘BusCount;
‘TruckCount; ‘Total']].corr()

# Plot the correlation heatmap
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plt.figure(figsize=(10, 8))

heatmap = sns.heatmap(corr_matrix,
cmap="coolwarm; vmin=-1, vmax=1)

plt.title(‘Correlation Between Vehicle Types and Total Traffic’)

plt.tight_layout()

# Create a composite traffic pattern analysis

fig, axes = plt.subplots(1, 2, figsize=(16, 6))

# 1. Stacked area chart of vehicle composition over the day

hourly_composition = traffic_data.groupby(‘Hour’)
[[‘CarCount’,‘BikeCount’, ‘BusCount’ ‘TruckCount’]].mean()

hourly_composition.plot.area(stacked=True, ax=axes[0],

color=["#4e79a7 '#f28e2c’, '‘#e15759,'#76b7b2])

axes[0].set_title(‘'Vehicle Composition by Hour of Day’)

axes[0].set_xlabel(‘Hour’)

axes[0].set_ylabel(‘Average Count’)

axes[0].legend(loc="upper right’)

# 2. Traffic situation by hour

traffic_situation_hour = traffic_data.groupby(['Hour; ‘Traffic
Situation’]).size().unstack().fillna(0)

traffic_situation_hour.plot(kind='bar;
ax=axes[1],

annot=True,

stacked=True,

color=["#59a14f, ‘#f1ce63; '#e15759'))
axes[1].set_title(‘Traffic Situation Distribution by Hour’)
axes[1].set_xlabel('Hour of Day’)

axes[1].set_ylabel(‘Count’)

plt.tight_layout()

plt.show()

# Calculate percentage of each vehicle type in total traffic

traffic_data['CarPercent’] = traffic_data['CarCount’] / traffic
data['Total’] * 100

traffic_data['BikePercent’] = traffic_data['BikeCount'] / traffic_
data['Total’] * 100

traffic_data['BusPercent’] = traffic_data['BusCount’] / traffic_
data['Total’] * 100

traffic_data['TruckPercent’] = traffic_data['TruckCount’] /
traffic_data['Total’] * 100

# Show summary statistics of vehicle percentages

vehicle_percentage_summary = traffic_data[['CarPercent;
‘BikePercent;, ‘BusPercent; ‘TruckPercent’]].describe()

display(vehicle_percentage_summary)

Trich chon dic trung dir liéu dé& danh gia méi quan hé gita
céac bién théng qua biéu d6 ma tran tuong quan, dugc trinh bay
dudi dang heatmap (Hinh 5). Bi€u d6 nay hién thi hé s tuang quan
Pearson gilfa tat cd cac cap bién trong tap dir liéu, bao gém Time
(gio trong ngay), Date (ngay thang), Day of the week (ngay trong
tuan), s6 lugng cua tiing loai phuong tién (6 t6, xe may/xe dap, xe
buyt, xe tai), tdng s6 lugng phuong tién va tinh huéng giao théng.
Gi4 tri trong mdi 6 clia ma tran thé hién cudng d6 va chiéu ctia moi
quan hé tuyén tinh gitia hai bién tuong tng.

TU Hinh 5, phan tich méi tuang quan gilta cac loai phuang tién
riéng 1& véi téng s6 lugng phuong tién cho thdy dugc cau tric cla
dong giao thong. Hé sé tuang quan rat cao gilra Car Count va Total
(0,97) cho thay 6 t6 con la thanh phan chiém ty trong I6n nhat va c6
su bién déng gan giii nhat véi téng luu lugng. Bike Count ciing cho
thdy tuong quan manh vai Total (0.89), trong khi Bus Count (0,79)
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va Truck Count (0,73) c6 muc dé tuang quan vdi Total thap hon mét
chit. Diéu nay cling c6 nhan dinh ti biéu do6 téng s6 lugng theo loai
phuong tién va chi ra rang cdc mé hinh du bao luu lugng téng thé
6 thé dugc chi phdi cht yéu bai hanh vi ctia 6 t& con va xe may/xe
dap. Méi tuong quan thuan manh nhung khong qua cao giira cac
loai phuong tién véi nhau (vi du: Car Count véi Bike Count la 0,72)
cho thdy mac du ching c6 xu hudng bién déng cling chiéu, nhung
muc d6 dong bd khdng hoan toan tuyét déi, phan anh su khac biét
trong muc dich va thai gian di chuyén cla ting loai phuong tién.

Hinh 6. Bi€u d6 nhiét phuc vu trich chon dac trung

Tiép theo, xem xét mGi quan hé clia cac yéu té thdi gian véi luu
lugng. Bién Time (gid trong ngay) cé maéi tuong quan thuan & muc
trung binh vai cac bién dém sé lugng phuong tién (khoang 0,30 dén
0,45) va véi téng s6 lugng phuang tién (0,48). Mac du khéng phai
la tuong quan rat manh (gan 1), gia tri tuong quan nay cho thay c6
mot xu hudng tang luu lugng tuyén tinh chung trong ngay (vi du: tir
sang dén chiéu t6i). Tuy nhién, hé s6 tuong quan nay cé thé khéng
hoan toan phan anh dung ban chat phi tuyén tinh cda bién déng
luu lugng theo gid (véi cac dinh va day ré rét), ma chi yéu bat gid
xu huéng téng thé. Biéu nay ngu y rang cdc mé hinh du bao can ¢
kha nang ndm bat cac mau hinh phi tuyén tinh va tinh chu ky theo
gi& chi khéng chi dua vao méi quan hé tuyén tinh don gian véi bién
“Time”. Mat khac, bién Day of the week cho thdy méi tuong quan
rat yéu hodc gan nhu khong c6 vai tat ca cac bién dém sé lugng va
T8ng luu lugng (hé s6 rat gan 0). Diéu nay kha bat ngd néu ching
ta ky vong luu lugng ngay thudng va cudi tuan khac biét ro rét. Mot
kha nang la bién “Day of the week” trong tap dit liéu dugc ma hoda
theo cach khéng tao ra méi quan hé tuyén tinh manh véi luu lugng,
hodc dnh hudng clia ngay trong tuan 1a lam thay di mdc luu lugng
trung binh t8ng thé chit khéng phai la mot tuong quan tuyén tinh
tryc ti€p vdéi cac bién dém trong toan bo tap dir liéu. Viéc nay can
dugc lam ré thém théng qua phan tich cac biéu dé trung binh theo
ngay da trinh bay trudc dé, vén da chi ra su khac biét.
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Cuéi cung, méi quan hé gilra Tinh huéng giao théng (Traffic
Situation) va cac bién khac la cyc ky quan trong. Bién Traffic
Situation cho thdy méi tuang quan thuan manh mé véi Téng s6
lugng phuong tién (0,88). Piéu nay khdng dinh mét cach dinh lugng
rang khi s6 lugng phuang tién trén dudng tang lén, tinh trang giao
théng cé xu hudng xau di (chuyén sang “high” hoic “heavy”). Méi
tuang quan nay cling manh véi Car Count (0,87), Bike Count (0,75),
Bus Count (0,61) va Truck Count (0,62), lan lugt theo thi ty dong
g6p vao téng luu lugng. Méi tuang quan duong nhung & muc thap
han vai Time (0,29) va gan nhu khéng cé vai Day of the week (-0,02)
ngu y rang mac du gid cao diém cé xu hudng xay ra Un tdc hon, ban
than bién thai gian va ngay trong tuan khéng c6 méi quan hé tuyén
tinh manh véi mic d6 nghiém trong cua tinh huéng giao thong khi
xem xét toan bo tap dir liéu. Biéu nay nhan manh rang chinh lugng
phuong tién trén dudng tai mot thdi diém mdéi la yéu té quyét dinh
chinh dén tinh huéng giao théng. Phan tich ma tran tuong quan da
cung cap bang ching dinh lugng vé méi quan hé gitia cac bién. N6
xac nhan tam quan trong cla cac loai phuong tién, dac biét la 6 t6
con, d8i vai téng luu lugng, lam ndi bat su phu thudc cta luu lugng
vao yéu t6 thai gian trong ngay (du khéng hoan toan tuyén tinh) va
chiing minh méi lién hé chat ché gitia téng s6 lugng phuaong tién
va tinh trang giao thong. Mac du méi quan hé véi ngay trong tuan
€6 vé yéu vé mat tuyén tinh, cac phan tich khac (nhu biéu d6 trung
binh theo ngay) ¢ thé tiét 16 nhiing khac biét phi tuyén tinh hodc
anh hudng gian tiép. Nhiing phat hién nay la nén tang viing chac
cho viéc lua chon céc bién dau vao cho mé hinh du béo va hiéu ré
han vé cac yéu té chi phoi luu lugng giao thong.

3. KET LUAN

No6i dung bai bdo nay chi tap trung nghién ctu phan tich bé
dirliéu dugc thu thap tir camera giao théng gém 2.976 ban ghi dudi
dinh dang tép CSV, bao gbm 9 trudng thong tin phuc vu cho mé
hinh dy béo luu lugng giao thong. Nghién ctu da phan tich va tim
ra dugc loai phuong tién chi phéi téng thé ca hé thdng; phan tich
dugc luu lugng giao théng theo thai gian véi hanh vi di lai hang
ngay clia ngudi tham gia giao théng bao gém viéc di chuyén dén
roi khoi noi lam viéc; phan tich dugc sy phan bé cac tinh huéng giao
théng, cho thay trang thai luu thong phd bién trong tap di liéu giup
cho viéc danh gia muc do6 thach thuc cla bai toédn dy bao luu lugng
giao thong va hiéu suat cia mé hinh. Ngoai ra, nghién ctiu nay ciing
da trich chon dugc cac ddc trung phuc vu cho mé hinh dy béo luu
lugng giao thong tu bd dir liéu thu dugc tir camera giam sat giao
théng. Tuy nhién, néi dung bai bdo nay méi chi dung lai 8 pham vi
phan tich di liéu ma chua dua ra mo hinh du bao luu lugng giao
thdéng. Viéc nghién cttu xdy dung mo hinh dy bao luu lugng giao
théng dua trén bo dit liéu hién cé va céc phan tich di liéu thu dugc
tUr nghién ctru nay sé dugc nhom tac gid cong bé & nhiing nghién
clu tiép theo.
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