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Abstract— Significant development in urbanized cities 

causes vehicle ownership to grow with rapid rate. As a result, 

the saturation of vehicle in dense cities leads to insufficient 

transportation infrastructure, which causes an increase in road 

accident occurrences. The condition of vehicle and driver 

such as poor engine operation system, speeding, reckless 

driving, drowsy driving, drunken driving are the factors of 

accidents. Vehicle monitoring system is thus very important 

to be deployed as an effort for accident prevention to reduce 

the number of road accidents. By placing the camera inside 

the car, we can monitor and record the behaviour of vehicles 

in front of the car. The cars are detected within Region of 

interest (ROI) which indicates that the car is very close to 

nearer car. In such a case, a warning signal should be issued. 

This paper describes how to find and track the cars using 

image processing. We also describe a method that can detect 

the Pedestrian and Number plate detection. 
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I. INTRODUCTION 

Driver assistance systems aim at increasing the comfort and 

safety of traffic participants by sensing the environment, 

analyzing the situation and signaling relevant information to 

the driver. In order to reliably accomplish this demanding 

task, the information of different sensors must be evaluated 

and fused to obtain a suitable representation of the traffic 

situation. The complexity of the whole data processing 

architecture is determined by actual task the driver assistance 

system is devoted to. Among others, these tasks include lane 

departure warning, lane keeping, collision warning or 

avoidance, adaptive cruise control, and low speed automation 

in congested traffic. Despite their different behaviors, driver 

assistance systems share a common architecture as well as 

common specialized data processing algorithms. From an 

industrial point of view a modular and extensible architecture 

is highly appreciated, due to the simplification of the 

implementation of the different system tasks. In this paper, 

we put forward our architecture and some key components of 

which driver assistance systems consist. The architecture is 

organized in four layers: a preprocessing layer, a layer 

consisting of domain specific processing modules, an 

integrating representation of the scene, and a reasoning layer 

working on behavior planning or warning. In the image 

processing stage relevant objects are extracted from the video 

data stream. The geometric object information’s are 

transformed to world coordinates and are further processed in 

the representation of the scene. At this stage the information 

about the relevant objects observed by the image processing 

stage can be fused with data stemming from other sensors, 

like RADAR or LIDAR. At first, image analysis including the 

preprocessing and domain specific processing, is presented in 

detail in section II. In this section, it is demonstrated how the 

combination of domain knowledge, imbedded by a flexible 

road lane estimation mechanism and the coupling with object 

detection modules, exploiting temporal redundancies, yield 

accurate descriptions of scene elements. In section II- E we 

focus in particular on pedestrian recognition in urban 

environments. In section II-F we present our work on how to 

incorporate domain knowledge into the interpretation process 

of segmentation results, here based on color features. 

Working on the results of the image processing stage, in 

section III an approach is presented for fusing additional 

sensor data within an integrating array of Kalman filters. Our 

work on behavior generation, presented in section IV, is 

motivated by the following issues. Being able to 

autonomously generate a variety of basic driving behaviors, 

the actual driver’s maneuver can be judged by dynamically 

comparing the scene as observed by the sensing system with 

potential driving maneuvers, as would be generated by the 

behavior generation stage. On that basis it should be possible 

to calculate a risk associated with the current situation. 

II. LITERATURE REVIEW 

A. Image Processing for Driver Assistance 

The image features calculated in the preprocessing stage 

should be meaningful and accurately estimated, while 

computation time is restricted. To meet this requirement we 

compute a pixel mask, to which the subsequent image 

processing operations will be restricted. This mask is 

obtained by adaptive thresholding of an estimated1 entropy 

image. By applying the pixel mask we efficiently calculate 

local image orientations and line-segments on the basis of a 

Canny-Edge-Detector. The line-segments are obtained by 

clustering pixel chains having identical orientations. Each 

segment is characterized by the pixel coordinates of its end-

points and the mean gradient along that segment, and 

therefore it provides a sparse coding of the image contours. 

We believe that the calculation of these high level features are 

beneficial for at least two important reasons: On the hand the 

development of the task specific modules based on these 

features is significantly simplified, and on the other hand they 

are less sensitive to varying lightning conditions and noise. 

Even the computation required for the whole image 

processing can be reduced, due to less costly processing in 

the higher level modules, as demonstrated further below. 

 
Fig. 1: Image Processing for Driver Assistance 

B. Vehicle Detection 

In vision based driver assistance systems the vehicle 

detection task is usually divided in segmentation and a 

subsequent tracking stage. Obviously, the results obtained by 

segmentation algorithms and the tracking module are not 
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independent. Therefore, we have built a coupling 

architecture, aiming to suppress false detections and thereby 

to increase the reliability of the whole vehicle detection stage. 

In our system we implemented two different vehicle 

segmentation algorithms, which are based on different image 

features. The first segmentation algorithm employs the line-

segments calculated in the preprocessing stage for generating 

a list of potential vehicle positions. The middle of each 

approximately horizontal segment serves as a starting 

position for searching lateral vehicle borders. Two signals are 

calculated by vertically projecting image and gradient data in 

an image area defined by the line-segment and the expected 

height of the vehicle. The lateral borders of a potential vehicle 

are determined by thresholding the signals obtained by the 

projection. If the vehicle’s width matches the expected width 

at the given image position (estimated in the lane-detection 

module), the ROI (region of interest) is accepted. 

 
Fig. 2: Vehicle Detection 

C. Monitoring Drowsiness of the Driver by Visual Features 

To detect the drowsiness of the driver by visual features it is 

quite easy. Facial movements usually such as blinking of 

eyes, yawning frequently and nodding or swinging head are 

key elements among visual features which are used for 

detecting drowsiness of the driver. Most of the research work 

focuses on eye behaviors in particular to monitor the alertness 

of the driver. A most reliable and valid method for monitoring 

a driver’s alertness level is PERCLOS. PERCLOS is the 

percentage of total time that the driver’s eyelid is closed 80% 

(or more) over the pupil. When PERCLOS exceeds a given 

threshold the warning system generates a drowsiness warning 

immediately, so that the driver may alert. However, one 

limitation of PERCLOS is that sometimes a driver who is 

trying to stay awake is able to fall asleep with his eyes open. 

To calculate PERCLOS, we have to extract the region of the 

eye, including the area of the pupil. However, there are some 

limitations while extracting those visual features. One of 

them is   the problem of proper lighting. Drowsiness should be 

monitored under real conditions, i.e., throughout daytime and 

night, and regardless of whether the driver is wearing glasses 

or sunglasses. Usually, web camera or a simple CCD is used 

during the daytimes, and an IR camera is used at night. In 

order to detect the eye of the driver who is wearing 

sunglasses. One possible wavelength is 850nm. In a real 

automotive environment, there is a possibility of generating 

sunlight on the outer surface of the eyeglasses. To avoid the 

reflection effect, Jo ET al. used a NIR illuminator with a band 

pass filter which is narrow that restricts the incoming 

wavelength of light to 850nm. This is because the LED 

illuminator with a higher power is more powerful than the 

sunlight. Another sign of driver drowsiness is yawning. It is 

detected by measuring both the rate and the certain amount of 

changes in the mouth contours of the driver. Head pose and 

head motion estimation movements such as nodding are also 

important to monitor driver alertness. In addition, driver’s 

facial wrinkles appearing on the brows are excellent physical 

signs in order to detect drowsiness of the driver. Monitoring 

driver drowsiness by visual features provides more benefits 

when compared to non-visual features. 

III. DESIGN 

 
Fig. 3: Model Diagram 

A. Block Diagram 

 
Fig. 4: Block Diagram 
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B. Flow Chart 

 

C. Working Principle 

1) Image Processing 

The basic components of the image processing system used 

in this method are video camera which produces composite 

signals, image grabber to digitize the signals and a Windows 

based computer. In this study, each video frame is digitized 

into 350 X 286 RGB (Red Green Blue) picture elements or 

pixels. Each pixel is assigned an integer value for each color 

representing the light intensity. The value is between 0 for 

black and 255 for white (1). Once stored in the memory, the 

image can be considered as an array of integer numbers. 

Software can therefore be written to manipulate data to 

extract information for the image or sequence of images, and 

thereby realize the image processing function (2). Color 

images were used in this study because it is easier and cheaper 

to get equipment for color images than that of the grey scale. 

At the same time it is easier to detect rear edges of a high 

speed vehicle using color images which is captured from the 

video camera. 

2) Haar Cascade Classifier 

Haar Cascade is a classifier which is created for detecting and 

tracking the objects in the image. For training the classifier 

positive images which contain the wanted object in the image 

and negative images which doesn’t contain the wanted object 

are needed. The classifier scans the features (shown in figure: 

5.2.2) on the positive images and creates specific target 

values by using the sum values of black areas and the white 

areas in the features. Classifier tries to create most optimized 

target values for detecting and tracking the object by the 

changing the sizes of the features. Features are the weak 

classifiers. In an object there are many features and a place 

where they are collected contains the wanted object in the 

image. Using a lot of positive and negative images facilitates 

the detection of the object in the image .Classifier runs as 

mentioned above basically. Its speed of finding the objects in 

the image depends on training method of the classifier and the 

number of positive and negative images. 

 
Fig. 5: Haar Cascade Classifier 

3) Training the Classifier 

For training the classifier positive and negative images are 

used. Some positive images are shown in figure: 5 they are 

taken from the BIT-Vehicle dataset. We train the classifier 

with giving the positive images separately according to their 

vehicle type. The positive images are resized to 24*24 pixels 

and converted to vector file with a script. After them, the 

number of positive images that will be used in training is 

determined. For determining this number (x) Equation (1) is 

used. X <= (Number of Pos.Img - Number of neg.Img) / 

1+(Number of stages -1)* (1-minihitRate) 

In this equation, number of stages indicates that in 

how many stages the classifier reaches to the result and the 

minhitRate indicates the minimum hit rate in every stage. 

Other parameters to train the images are max False Alarm 

Rate and mem. First of them represents the acceptable 

maximum false alarm rate for the training section of object. 

The second one represents the memory that allocated for 

training the classifier. 

 
Fig. 6: Training the Classifier 
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IV. CONCLUSION 

In this study, images processing techniques are applied for 

detecting and recording faulty drivers while driving. For 

detecting the vehicles Haar Cascade classifier is used. The 

axes coordinates of the detected vehicles in the image are 

evaluated and faulty vehicles are tried to detect according to 

this axes coordinates. System accuracy rate reaches a very 

good value. This study shows that Haar Cascade classifier is 

a good candidate for object detection. 

REFERENCE 

[1] Bin-Feng Lin; Yi-Ming Chan; Li-Chen Fu; Pei-Yung 

Hsiao; Li-An Chuang; Shin-Shinh Huang; Min-Fang Lo; 

"Integrating Appearance and Edge Features for Sedan 

Vehicle Detection in the Blind-Spot Area," Intelligent 

Transportation Systems, IEEE Transactions on, vol.13, 

no.2, pp.737,747, June 2012. 

[2] El-Keyi, A.; ElBatt, T.; Fan Bai; Saraydar, C., "MIMO 

VANETs: Research challenges and opportunities," 

Computing, Networking and Communications (ICNC), 

2012 International Conference on, vol., no., pp.670, 676, 

Jan. 30 2012-Feb. 2 2012. 

[3] Feris, R.S.; Siddiquie, B.; Petterson, J.; Yun Zhai; Datta, 

A.; Brown, L.M.; Pankanti, S., "Large-Scale Vehicle 

Detection, Indexing, and Search in Urban Surveillance 

Videos," Multimedia, IEEE Transactions on , vol.14, 

no.1, pp.28,42, Feb. 2012. 

[4] Hashmi, M.F.; , A.G., "Analysis and monitoring of a 

high density traffic flow at T- intersection using 

statistical computer vision based approach," Intelligent 

Systems Design and Applications (ISDA), 2012 12th 

International Conference on , vol., no., pp.52,57, 27-29 

Nov. 2012. 

[5] Soo Teoh and Thomas Bräunl, "A reliability point and 

Kalman filter-based vehicle tracking technique", 

Proceedings of the International Conference on 

Intelligent Systems (ICIS'2012), Penang, Malaysia, pp. 

134-138, May 2012. 

[6] J. X. Wang, "Research of vehicle speed detection 

algorithm in video surveillance", 2016 International 

Conference on Audio Language and Image Processing 

(ICALIP), pp. 349-352, July 2016. 

[7] O. Smirg, Z. Smekal, M. K. Dutta, B. Kakani, 

"Automatic detection of the direction and speed of 

moving objects in the video", 2013 Sixth International 

Conference on Contemporary Computing (IC3), pp. 86-

90, Aug 2013 

[8] C. Pornpanomchai, K. Kongkittisan, "Vehicle speed 

detection system", 2009 IEEE International Conference 

on Signal and Image Processing Applications, pp. 135-

139, Nov 2009. 

[9] I. Iszaidy, A. Alias, R. Ngadiran, R. B. Ahmad, M. I. Jais, 

D. Shuhaizar, "Video size comparison for embedded 

vehicle speed detection travel time estimation system by 

using raspberry pi", 2016 International Conference on 

Robotics Automation and Sciences (ICORAS), pp. 1-4, 

Nov 2016. 

[10] K. V. K. Kumar, P. Chandrakant, S. Kumar, K. J. Kushal, 

"Vehicle speed detection using corner 

detection", Proceedings of the 2014 Fifth International 

Conference on Signal and Image Processing ICSIP '14, 

pp. 253-258, 2014. 


