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Due to the problem of public transport service, the safety of life and property of
passengers, mainly depends on the driving behavior of the driver. The road accident
analysis report in 2016 indicated that a third of accidents on public transport occurred
to public vans. From the previous reasons, a driving behavior analysis system of the
public van drivers from the front view car camera videos has been developed to help in
tracking the public van driving behavior. The objective is to develop the driving
behavior analysis system about changing lanes from the videos of the front car camera.
The main methods are analyzing video frame from the front car camera, detecting the
lane changing behavior, and displaying the summary report of the driving behavior of
the public van driver. Therefore, the developed analysis system is expected to help
monitor drivers’ behavior throughout the driving service, so this system will be very
useful in supervising the driving discipline of the public van drivers, and further reduce

the rate of injury and death from the public transport van.
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NSLAEUA (Gradient Vector) lngnisnieyiusdes anuuagldnisiidnveulddn (Non-
maxima Suppression) tevilvilaaeuAtaauiu ud3ddn1smuuaAliauus (Thresholding)
d{' a d' I a d‘l’ [ 4 [ =
\euenfinaiduveuasinwaiunasiieglusuuuuninluun3
1) nsusunnlimseu Wunsmdafinasuniuluniwean lagldnseu
Advuamanzauflaaindinseandl@eu nseunduuianinnaziinainliandygyiasuniu
Tounn wavnnldnseundvurnnirauiniulvaziinasinlvdrundusieazideanigld d1usu

Hantunsusunmlnssurdussaunis



Sli, j1 = Gli, j, o1 * 1[i, j]

laefl S[4,7]  Ae amngnuTulisey
.. & & a
1]z, 7] AD NITNAILAL
.. A o ¢ a aa I3 ) ° Y]
G[i,j,0] AB AMNTBINMFLGEUNY o WUANNAUATUIATBINTBUAINTU

AUANTEAUANLAZIBATRIN SUTUA IS BY

2) nMsAmuInEInkaziiannmesinsifeud laginnmignusuli

a

ey 94, 7] afradunnwesingifieus lnenseyiiusdes (Partial Derivatives) vedusaze

LYY

Uiy P[i, 7] waz Q[4, j] auafuasaunis

Sli, j+1]—S[i, jl+S[i+1, j+1]—S[i+1, j]

P[i7j]= 2
Qi ] = Slé, j]—S[i+1, j]+S[;’, jg+1]—-8i+1, j+1]

wannwesinsieudilauvadieglusuuuuinnesidel wemvwia M (Magnitude)

LazyiEng @ (Orientation) MUENATT

M = \/P[i, P +Qli, 5T gy 0= arctan(Q[i, 7l, Pli, j])

v a

3) nMsmdnveulide dmsuinaiduveutatusealugailirivun
YBUINABTAEA (Local Maxima Point) kagdlfinn1aagiiuinnesinsaeusd WaRuIu
wiaginiganigdsainaIsyiiiinwuiveutavuin 1 inwa duusnuninilidlyveuda

grgnusuliandu 0

4) NMSAMUAANTALUI LIINATNALEIUNTVIIABIULAY NINALADIAE
fiduvevnlaliveuasesinged ewinfinasuniuviednyuzvatasdusznaulunin
d‘d = d' % 1 = o A 1 dy 1 & A 1
Nlswazdeauin eandynininanideminuaailinnis Juln 2 A1 AeA1danusuu T1
wazAUanUa T2 Teeludumaunisasrtanmluuns asinsuSuainwaidu 0 wse 1

'
a1

- finwaditlanandn T1 aggnuiudu 1 femnefinwaiiuey

- fnwaiifdiesndn T2 aggnuiuidu o

dhudnflegszarinedn T1 uag T2 meufuduen 0 vie 1 duduegiu
finwafiegseutne mnfinwadiegseutneesiinwaiiluveuiidsinnin T2 axUduariinia

vulvdandu 1 wvazdeiduveudiy [6]



2.1.2 Yunauisvasdn
2.1.2.1 nmsuwUasdul (Hough Transform)
n1suvasdn Wudsnswlaniienndunssluain Mlunisuenuey
anwauzamzegusnglunm nMsulasdninnsgiu (Standard Hough Transform) 1luns
wasnmluuid BW mudunewitvemnsiiweduvindfiiunuasudnasnndasiua p

LAY @ AUAIAU AIANNIS

[H,6, p| = hough(BW)

Tunmsudasdvlannsgiu aunsaildlunsvidunss (Straight Line Hough Transform) 14

P151TLHDSINNAFUNTS

P =xcosd +ysinf

logdl p Feszezneainanillnludigailnananuudunss
0 Aoyuiiunu X virduiduiainainganuiialudeganlnangauu
dunsey TagNgiewes @ Ae —90° < 9 <90° wazazlddn Yuveudunsefe @+ 90°

Famudnuniinanunu X fetmuagedn p uaz 0 dmsunn 9 i 2 wae y Adulula

I

waragliduninluguvesuigiddn (Hough Space) Wnelud3gfis azauisassyadu

A v |

AuAvasnesganiitedld featuanduaadfidunssey

nsuUasdnanIgIu azduIngaiidduiiiy 0 dewfududuusn a1ndu
Fefrungedilaile 0 Tunn Taedidr p azdosduandunn 9 A1 0 uddaegldand Q
vuszu XY Zeeguuduiiszlan ¢ uaz 7 lnefirngegalunisuiasdvinnsgiunansd

o 1 Y A = % 5 a
Fnusvoudunoonulun AR (5]

2.1.2.2 \@ugw (Hough Lines)
dugnlgdaunsusendruvasduluninaiuniswlassul tagly 2 dandu

WDAUMNAIUTBILEY AD
lines = houghlines(BW, 8, p, peaks)

log?i  BW Ao nmluunIneglugiansuuassn
0 uaz p Fe nNweasNAuAlAeantuNsuUAEILINTE I
peaks Ao wvsngnAualaeilantunsulassviuinsgiu Jaduiide

LOIUAEVANMUAADUAUYRINTWUASEH



Pnduldniwesiazegduiu
lines = houghlines(..., paraml, vall, param?2, val2)
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AfIsey ety houghlines vzsinduaeaduiuliludusien
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2.2  LAFPNUDEINTUNRIUITTUUUTSUIANANTN
2.2.1 71w Python
Python 1duniwldsunsusinguuulaufinfianunsathunldimugendus
| & o o ] [y a [ a 13 . .
A9 9 FIUNITBITUNITNINIUTILAUNYIBU 9 A1 Python tdunitwrdasds (Scripting
Language) virbiltiianlunisi@isunazaoulng (Compile) ldunn fiesannaiun Python
gniawvubiduniwneudite dlassasisiveanulilaglidudou Idesniuvedasadng
N9NYUBENIIA1ET C Wag Pascal uona1niin1wl Python delidnfniuunannasy
aunsoiinisuseaana (Run) lannseuudiiinig wasinsesdiolausnsuinsgiuiidens

o ¢ saa
ﬂ’]iWG&JU’]‘?ﬁ@W@LL?iWNﬂﬂJﬂWWQQ

2.2.2 OpenCV
OpenCV (Open Source Computer Vision) Wulausi3fendunisifisulusunsu
(Library of Programming Functions) Wuutswanwesu (Cross-platform) Waunuaen1w

C wag C++ wazsasduindeaiioniuwn Python Java way MATLAB/OCTAVE wudiu OpenCv

¥ ]
v b = I~
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ee )

2 §fuay 3 1@ (2D and 3D Feature Toolkits) TumaulITnN1sUsEUN sz ez lUVULLARDUN

=]

(Egomotion Estimation) 9umeuisnisualanisdailsuninwiuisail (Radial Distortion)

AI835NSUSUMIBUNABY (Camera Calibration)
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import cv2 as cv
import numpy as np

if _ _name_ == "_ main__":

cv.namedWindow(“"Edge Detection®)
cap = cv.VideoCapture(~2017_0125 222922 015.mov*")

while True:
flag, image = cap.read()

gray = cv.cvtColor(image, cv.COLOR_BGR2GRAY)
thrsl 2000

thrs2 2550
edge = cv.Canny(gray, thrsl, thrs2, apertureSize=5)

vis = image.copy()
Vvis = np.uint8(vis/2.)
vis[edge = 0] = (255, 255, 255)

cv.imshow("Edge Detection®, Vis)
ch = cv.waitKey(10)
if ch == 27:

break

cv.destroyAlIWindows()
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import numpy as np
import cv2
import matplotlib.pyplot as plt

image = cv2.imread("vlcsnap-2019-01-18-03h49m57s737.png™)
gray = cv2.cvtColor(image, cv2.COLOR_RGB2GRAY)

blur = cv2.GaussianBlur(gray, (5, 5), 1.5)

edge = cv2.Canny(blur, 75, 100)

cv2.imshow("Edge Detection®, edge)
cv2.waitKey(0)
cv2.destroyAlIWindows()

def hough_lines_acc(img, rhoRes=1, thetaRes=1):

height, width = img.shape
img_diagonal = np.ceil(np.sgrt(height**2 + width**2))

thetas = np.deg2rad(np.arange(-90, 90, thetaRes))

H = np.zeros((len(rhos), len(thetas)), dtype=np.uinté4)
y_idxs, x_idxs = np.nonzero(img)

for 1 in range(len(x_idxs)):
X = x_idxs[i]
y =y idxs[i]

for j in range(len(thetas)):
rho = int((x*np.cos(thetas[j]) +
y*np.sin(thetas[j])) + img_diagonal)
H[rho, j] += 1

return H, rhos, thetas
def hough_simple_peaks(H, num_peaks):

indices = np.argpartition(H.flatten(), -2) [-num_peaks:]
return np.vstack(np.unravel_index(indices, H.shape)).T

def hough_peaks(H, num_peaks, threshold=0, nhood_size=3):

indicies = []

H1 = np.copy(H)

for i1 in range(nhum_peaks):
idx = np.argmax(H1)
H1_idx = np.unravel _index(idx, H1.shape)
indicies.append(H1_idx)

idx_y, idx x = H1_idx

rhos = np.arange(-img_diagonal, img _diagonal + 1, rhoRes)
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def

def

1
o

if (idx x - (nhood_size/2)) < 0: min_X
else: min_x = idx_x - (nhood_size/2)
if ((idx_x + (nhood_size/2) + 1) >
H.shape[1]): max_Xx = H.shape[1]
else: max x = i1dx_x + (nhood_size/2) + 1

if (idx_y - (nhood_size/2)) < 0: min_y = 0

else: min_y = idx_y - (nhood_size/2)

if ((idx_y + (nhood_size/2) + 1) >
H.shape[0]): max_y = H.shape[0]

else: max_y = 1dx_y + (nhood_size/2) + 1

for x in range(int(min_x), int(max_x)):
for y in range(int(min_x), int(max_x)):

Hily, x] = 0

ifT (X == min_x or x == (max_x - 1)):
HLy, x] = 255

if (y=minyory==(naxy - 1)):
HLy, x] = 255

return indicies, H
plot_hough_acc(H, plot_title="Hough Accumulator Plot"):

Ffig = plt.figure(figsize=(10, 10))
fig.canvas.set_window_title(plot_title)

plt.imshow(H, cmap="jet~)

plt.xlabel("Theta Direction®), plt.ylabel("Rho Direction®)
plt.tight_layout()

plt.show()

hough_lines_draw(img, indicies, rhos, thetas):
for i1 in range(len(indicies)):

rho = rhos[indicies[i][0]]
theta = thetas[indicies[i][1]]
a = np.cos(theta)

b = np.sin(theta)

X0 = a*rho

y0 = b*rho

X1 = int(x0 + 1000* (-b))
yl = int(y0 + 1000* (a))
X2 = Int(x0 - 1000* (-b))
y2 = int(y0 - 1000* (a))

cv2.line(img, (X1, y1), (x2, y2), (0, 255, 0), 2)
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H, rhos, thetas = hough_lines_acc(edge)

indicies, H = hough_peaks(H, 3, nhood_size=11) # find peaks

plot_hough_acc(H)
hough_lines_draw(image, indicies, rhos, thetas)

cv2.imshow("Major Lines: Manual Hough Transform®,
cv2.waitKey(0)

cv2.destroyAlIWindows()

image)
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