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Abstract 
Moving vehicle detection is a key technology for security purpose in urban area. Many researchers got the good results in 

highway cases but in urban area still improvement in vehicle detection is needed. Cascade classifier method is strongly depending 

on vehicle size and colour. Morphology is the study of Shape and form of objects. it process the image based on shapes. So it 

would be the essential in particular method for achieving better detection rate. This paper is intended to present a review of very 

recent developments to detect moving vehicles. The performance assessment of different methods is evaluated with respect to its 

detection rate, false position rate and detection speed. 
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1. INTRODUCTION 

Florida Department of Transportation has started the project 

named ATSS (Airborne Traffic Surveillance System) for 

traffic surveillance to decrease the risk caused by collisions-

incidents in highways. Now aerial surveillance also started 

in urban areas because increment of vehicle users, traffic 

congestion and incidents in urban scene has become more 

severe in recent years. So moving vehicle detection is 

convenient and low-cost technology with easily compatible 

on an airborne platform during aerial surveillance. Also 

these technologies have a variety of applications, such as 

military, police, and traffic management. Here vehicle only 

include car and bus. 

 

In urban area, there are some additional difficulties than 

high way cases [1][2][3] like (1) The vehicles move even 

slower than the camera, which may lead to a lot of false 

alarm; (2) There are too many moving vehicles in a frame, 

so two adjacent vehicles may easily be regarded as one and 

therefore some vehicles may be miss-detected. Coif man, B. 

et al. [1] proposed a simple but efficient subtraction method 

for roadway traffic monitoring from an unmanned aerial 

vehicle.Mirchandani P. et al. [2] proposed a two-frame 

subtraction method to detect moving vehicles from aerial 

image and got a high detection rate with low time 

cost.Yalcin H et al. [3] proposed an optical flow-based 

method to detect moving vehicles by segmenting the dense 

optical flow fields into background and occlusion layers. 

 

These methods could hardly work well in urban traffic 

surveillance because they cannot solve the above 

difficulties. For a traditional image subtraction-based 

method, its performance is greatly determined by the speed 

of vehicles. If a vehicle moves slowly, the corresponding 

images in the consecutive frames will have little difference 

and then the vehicle can hardly be detected by the image 

subtraction method. Furthermore, objects such as buildings 

around the road in moving camera platform will lead to a lot 

of false alarm. Therefore, this method can only be adopted 

directly for a stationary camera platform. 

 

R.Lin [6] proposed a detection algorithm based on road-

detection. In urban area, most part of area is covered with 

road so it can be consider as background. By subtracting 

background vehicle regions would be obtain. After 

consecutive frame subtraction, moving vehicles detected. 

X.Cao [7] removes the problem of false positive rate by 

cascade classifier but detection rate is still low in both 

discussed methods. At last here proposed the morphological 

operator [9], if combine with X.cao [7] proposed method 

then the detection rate would be increase. Morphology is the 

study of Shape and form of objects. They are useful for 

object extraction and image segmentation operation. 

 

In section 2, discussed the all-important and related methods 

briefly. While section 3, compare them with performance 

parameters. In section 4, .here Proposed morphological 

analysis and at last concluded the paper. 

 

2. METHODS OF VEHICLE DETECTION 

Image subtraction is the important and base method of all 

the techniques as subtracts all the pixels from first frame and 

depending upon the threshold value it detects the vehicles. It 

might be useful on highway but not useful for urban area 

where vehicles speed may be slow. Now one by one discuss 

the other techniques. 

 

2.1 Image Subtraction with Vehicle Identification 

This method is based upon traditional image subtraction 

method. Now the advance technique is image subtraction 

vehicle identification [5], in which vehicle size is added to 

the traditional image subtraction. It has higher detection rate 

than traditional method. But it strongly depend upon size of 
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vehicles and background of image and uses more area for 

comparison which are the problems associated with it and 

decreases the detection rate. 

 

2.2 Moving Vehicle Detection with Road Detection 

In MVD-RD [6] , there is also image subtraction method 

used but before that Vehicles would be separated from 

background. Because background cover the most part of 

area in an image. So the disadvantages of Image subtraction 

method would be easily overcome as there are less area for 

comparision.So false alarm rate would be decrease. Here car 

and bus are considered in vehicle. The Procedure of MVD-

RD method is given in fig.1 

 

 
Fig.1 Procedure of MVD-RD 

 

The important steps of MVD-RD method are given below. 

1) Take two sequential frames from the video. 

2) Frame no. 2 should   be translated and rotate with 

reference to frame-1 because to overcome the effect 

of camera movement. This method is called Image 

Registration. 

3) For urban area, it is noticeable that road region 

cover most part of whole frame, so it should be 

consider as a back ground. By removing that it gets 

vehicle regions. 

4) Remove the regions which are small and larger 

than vehicles. 

5) After that subtracting both the frame it would get 

the moving regions. 

 

The moving vehicle detection result are shown in fig.2 

 
Fig.2 Detected output 

 

2.3 MVD-RD with Cascade Classifier 

It is the advance method of MVD-RD with including 

cascade classifier [7].Cascade classifier is made of the 

feature of vehicles. By using this classifier, false detection is 

reduced here.The method divide in two part (1) Pre-

processing stage (2) Classification stage. Pre-processing 

stage is the same as MVD-RD. So same procedure is applied 

here for detecting the moving vehicles and result of pre-

processing stage should be the input of Classification stage. 

Architecture of system is shown in fig.(3). 

 

Requirements for classification stage are:(1) output of pre-

processing stage (2) it should train the each classifier with 

some negative and positive samples ,which will useful 

during identify the each region. So positive samples must be 

made of vehicles and negative samples must be without 

vehicles Moreover, The performance of a classifier strongly 

depends on the features adopted. To extract the efficient 

feature, Viola and Jones [8] proposed an extremely effective 

method, and here similar method is used to extract the 

features. 

 

This method also used MVD-RD so one problem may be 

solves here to remove false detection but other problem is 

also pending here that the vehicles which are not detected at 

output of MVD-RD. 

 

3. COMPARISON OF ALL METHODS 

The performance of moving vehicle detection depends on 

1. Detection rate 

2. False positive rate 

3. Detection speed 

 

DR and FPR were defined as following: 

 

DR=T/ (T+M)                                                 (1) 

 

FPR=F/ (T+F)                                     (2) 

 

Where T is average number of detected regions that 

corresponds to moving vehicles, F is of detected average 

number regions that do not correspond to a moving vehicle 

and M is average number of moving vehicles not detected. 

The performance results of all the method are given in 

Table.1 
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Fig.3 Architecture of System 

 

Table.1 Performance of all the methods 

Detection 

Method 

False 

positive 

Rate(FPR) 

Detection 

Speed 

(fps) 

Detection 

Rate(DR) 

Tradition 

Image 

Subtraction [1] 

 

>75 % 

 

8.84 

 

75 to 100% 

Image 

Subtraction 

with vehicle 

identification 

[5] 

 

25  to 75 % 

 

8.12 

 

70 to 100% 

Moving 

Vehicle 

detection based 

on road 

detection [6] 

 

0 to 13 % 

 

6.43 

 

80 to 100% 

Cascade 

Classifier [7] 

0 to 3 % 6.30 80 to 100% 

 

As given in Table.1 Cascade classifier has good Detection 

rate and low False Positive Rate because of road detection 

two adjacent vehicles can be separate from each other. Due 

to feature classification FPR is decreased. One point should 

mark that both cascade classifier and MVD-RD has same 

detection rate which should be further improve. 

 

4. MORPHOLOGICAL ANALYSIS 

Morphology is the study of Shape and form of objects [9]. 

Morphology image analysis can be used to perform 

 Object extraction 

 Image filtering operation such as removal of small 

objects and noise from an image 

 Image segmentation operation such as separating 

connected objects 

 Measurement operation such as texture analysis 

and Shape description 

Dilation and erosion are the most basic morphological 

operations. Dilation is used to shrink the objects from the 

image. There are also other useful operations such as 

Opening (erosion followed by dilation) and closing (dilation 

followed by erosion).Opening is used to remove the small 

objects from the image. How morphological analysis is 

useful for the vehicle detection it will be clear from this 

example. In this example, here taken an image which was 

used in MVD-RD method and done the morphological 

erosion. For simulation, MATLAB R2013a software is used 

here. 

 

 
Fig.4 Input image 

 

 
Fig.5 Eroded image 

 

In fig.4 input image is given and after that morphological 

erosion applied to input image which is given in fig.5. From 

the figure 4&5, it is clear that vehicles are highlighted in the 

image. So if erosion operator is apply before starting road 

detection then it will be definitely increase the detection rate 

of MVD-RD method and Cascade classifier method. 

 

5. CONCLUSIONS 

In the field of moving vehicle detection, many researches 

have been done and it gradually improved the vehicle 

detection rate but still this methods need to be improve. 

Though cascade classifier method has better detection rate 

80 % to 100 % but it would work well only when most of 

the vehicles are dark. So it can be further improve by 

combining with morphological operators as they figure out 

the vehicles in the image which would help in removing non 

vehicle regions. 
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