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Abstract— This paper introduces various steps used for 

anomalous speed detection. If a particular value of speed is 

predefined by the user, that speed becomes the limit, if an 

object moves above that limit it should be detected. This 

whole process is known as anomalous speed detection. The 

detection technique employs the object tracking 

methodologies, which have three basic steps: detection, 

tracking and identification of the interested object. 
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I. INTRODUCTION 

Object tracking plays an important role in many 

applications, such as video surveillance, human–computer 

interface, vehicle navigation, and robot control. It is defined 

as a problem of estimating the position of an object over a 

sequence of images. There are many factors that make the 

problem complex, such as illumination variation, 

appearance change, shape deformation, partial occlusion, 

and camera motion. Moreover, lots of these applications 

require a real-time response. Therefore, the development of 

real-time working algorithms is of essential importance[1]. 

Object tracking, in general, is a challenging problem. 

Difficulties in tracking objects can arise due to abrupt object 

motion, changing appearance patterns of both the object and 

the scene, non rigid object structures, object-to-object and 

object-to-scene occlusions, and camera motion[2]. We study 

schemes to tackle problems of optimizing multiple object 

tracking and best-view video synthesis. A novel linear 

relaxation method is proposed for the class of multiple 

object tracking problems where the inter-object interaction 

metric is convex and the intra-object term quantifying object 

state continuity may use any metric. This scheme models 

object tracking as multi-path searching. It explicitly models 

track interaction, such as object spatial layout consistency or 

mutual occlusion, and optimizes multiple object tracks 

simultaneously[3].  When a video of a dynamic scene is 

captured by a moving camera, two types of motion will be 

present in the video. One type of motion is caused by the 

motion of the camera and the second type of motion is 

caused by the motion of the objects. In order to separate 

camera motion from object motion, a method to register and 

align video frames at their common background is 

proposed[4]. As humans, our faces play a central role in 

how we communicate with one another in face-to-face 

encounters. While the importance of face recognition in 

such communications is universally known, less widely 

acknowledged are the roles played by the orientation of a 

face and the movement of the head that help us understand 

many aspects of nonverbal communications. The orientation 

of a face typically indicates the visual focus of attention  and 

can be an important source of information in ascertaining 

how a person is interacting with his/her environment[5]. The 

problem of automatically detecting and tracking a variable 

number of targets in complex scenes from a single, 

potentially moving, uncalibrated camera, can be addressed 

by using a causal approach. This problem is very 

challenging because there are many sources of uncertainty 

for the object locations, such as measurement noise, clutter, 

changing background, and significant occlusions. In order to 

cope with these difficulties, tracking-by detection 

approaches have become increasingly popular, driven by the 

recent progress in object detection[6]. Online learning of 

dynamic video objects is important issue. Adaptive learning 

of dynamic object appearance and shape deformation is 

essential for reducing tracking drift and preventing tracking 

failure. In particular, online learning is desirable for video 

objects that experience large pose changes and other 

appearance changes. For adaptive object learning, many 

different methods have been proposed. They can be roughly 

categorized into two types based on the underlying 

philosophy of online learning. One set of methods is based 

on linear/nonlinear subspace modelling and estimation, 

where tracking is performed by finding the most similar 

candidate object parts to some references under some 

selected appearance and shape models, and subsequently 

tracked objects are used for online learning and updating the 

reference model[7]. Object appearance modelling is crucial 

for tracking objects, especially in videos captured by non-

stationary cameras and for reasoning about occlusions 

between multiple moving objects. Based on the log-

euclidean Riemannian metric on symmetric positive definite 

matrices, an incremental log-euclidean Riemannian  

approach is proposed. It is a subspace learning algorithm in 

which covariance matrices of image features are mapped 

into a vector space with the log-euclidean Riemannian 

metric[8]. The most sophisticated vision-based approaches 

for traffic flow surveillance combine information from 

cameras with other technologies, such as tags installed in 

vehicles, laser scanners that reconstruct the 3-D shape of the 

vehicles, or the Global Positioning System (GPS), to 

estimate the direction of the casted shadows. Nevertheless, 

most vehicles do not have tags installed and can be 

“tricked,” and laser scanners increase the cost of systems 

and are sensitive to weather conditions, analogous to GPS, 

whose calibration complexity makes satisfactory results 

more costly to obtain. There is a large number of approaches 

in the literature related to vehicle classification using 

computer vision, which can be classified in two main 

groups: 1) sophisticated academic approaches and 2) 

commercial solutions[9]. In pedestrian detection, as 

sophisticated feature descriptors are used for improving 

detection accuracy, its processing speed becomes a critical 

issue. a novel speed-up scheme based on multiple-instance 

pruning (MIP), one of the soft cascade methods, to enhance 

the processing speed of support vector machine (SVM) 

classifiers is helpful[10]. 

II. METHODOLOGY 

Pedestrian is a person travelling on foot, whether walking or 

running. By pedestrian zone we mean the area where 
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pedestrians walk. Generally the zone has a overall 

approximate speed at which pedestrians walk. If any 

pedestrian say X, exceeds that limit then that is termed to be 

anomaly, and X would be detected. Anomalous is any 

activity which in comparative mode is different or outbreaks 

the normal activity. 

The flowchart of the process is shown in the figure 

1. Which can be explained as: If we are given a video, the 

first thing that is to be done is to capture frames from the 

video. Frames are the images capture from each instances of 

the video. Here we get total number of frames and the 

frames too. We can defined the interval for which we want 

the frames to be read. Then the first frame is set as the 

background image or the reference image. The reference 

image is converted to gray scale, further the other frames are 

captured. Now by applying background subtraction method,  

object detection is done which is further represented by 

using a centroid. Centroid gives the coordinate from where 

distance can be calculated. Object recognition techniques 

uses morphological operations such as dilation and erosion 

to enhance the interesting image and dilute the unwanted 

diversions. Next is the block for object parameter 

evaluation, here we define the  

 
Fig. 1: Flowchart of the entire process 

limits i.e.. the speed, above which the anomalous 

detection is done. With the help of  centroid we get the 

distance and with the help of the frame rate we get the time, 

from the above two speed can be calculated very easily. The 

detection signal used here is the alarm which functions if an 

object exceeds the speed limit. 

A. Object Detection: 

Every tracking method requires an object detection 

mechanism either in every frame or when the object first 

appears in the video. A common approach for object 

detection is to use information in a single frame. However, 

some object detection methods make use of the temporal 

information computed from a sequence of frames to reduce 

the number of false detections. The aim of an object tracker 

is to generate the trajectory of an object over time by 

locating its position in every frame of the video.  But 

tracking has two definition one is in literally it is locating a 

moving object or multiple object over a period of time using 

a camera.  

There are various techniques available for object 

detection. In video processing applications, variants of the 

background subtraction method are broadly used for the 

detection of moving objects in video sequences. The 

background subtraction is the most popular and common 

approach for motion detection. Object detection can be 

achieved by building a representation of the scene called the 

background model and then finding deviations from the 

model for each incoming frame. Any significant change in 

an image region from the background model signifies a 

moving object. The pixels constituting the regions 

undergoing change are marked for further processing. This 

process is referred to as the background subtraction. The use 

of Gaussian mixture model is essential for detecting moving 

objects in video surveillance system. This model has the 

colour values of particular pixel as a mixture of Gaussians. 

Foreground is the pixel values that do not fit the background 

distributions Stauffer and Grimson have proposed a 

probabilistic approach using a mixture of Gaussian for 

identifying the background an foreground objects. Point 

detectors are used to find interesting points in images which 

have an expressive texture in their respective localities. A 

desirable quality of an interest point is its invariance to 

changes in illumination and camera viewpoint. The aim of 

image segmentation algorithms is to partition the image into 

perceptually similar regions. Every segmentation algorithm 

addresses two problems, the criteria for a good partition and 

the method for achieving efficient partitioning. 

In our project we use background subtraction method for 

object detection. The steps for detecting the objects are 

illustrated below:- 

a) Reading the Video 

The very first step on the series on the series of steps 

moving towards the anomalous speed detection is to read the 

image  

b) Capturing Frames 

 
Fig. 2: Reference image(frame 1) 

After reading of the video is done, we move forward to our 

next step which is capturing frames or the picture 

thumbnails from the video. Each video has a pre-defined 

frame rate, frame rate is the rate or frequency of production 
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of unique consecutive images known as frames by an 

imaging device.  

 

 
Fig. 3:Frame 180                             Fig. 4: Frame 210 

 
Fig. 5: Frame 310                           Fig. 6: Frame 540 

c) Conversion To Grayscale 

The use of color in image processing is motivated by two 

principal factors; First color is a powerful descriptor that 

often simplifies object identification and extraction from a 

scene. Second, human can discern thousands of color shades 

and intensities, compared to about only two dozen shades of 

gray. In photography and computing, a grayscale is a digital 

image  in which the value of each pixel is a single sample, 

that is, it carries only intensity information. Grayscale 

images are distinct from one-bit bi-tonal black-and-white 

images, which in the context of computer imaging are 

images with only the two colors, black, and white. 

Grayscale images have many shades of gray in between. 

 
Fig. 7: Grayscale image of reference frame. 

 
Fig. 8:Grayscale of  frame180 Fig. 9: 210 Grayscale of 

frame 240 

 

 
Fig.10: Grayscale of  frame 310  Fig. 11: Grayscale of frame 

240  

For converting an RGB image to grayscale, we 

have to take the RGB values for each pixel and make as 

output a single value reflecting the brightness of that pixel. 

One such approach is to take the average of the contribution 

from each component:-  

(R+B+G)/3                                                                        (1) 

However, since the perceived brightness is often 

dominated by the green component, a different method is to 

take a weighted average, e.g.:- 

 0.3R + 0.59G + 0.11B                                                      (2) 

Where R is red, G is green and B is blue of the 

RGB image respectively. The first frame which is the 

reference frame is converted to grayscale. 

d) Background Subtraction: 

 
Fig. 11: Difference for frame 180 

 
Fig. 12: Difference for frame 210 Fig.  13: Difference for 

frame 270 

 
Fig. 14: Difference for frame 360  Fig. 15: Difference for 

frame 800 

In video processing applications, variants of the 

background subtraction method are broadly used for the 

detection of moving objects in video sequences. The 

background subtraction is the most popular and common 

approach for motion detection. Object detection can be 

http://en.wikipedia.org/wiki/Photography
http://en.wikipedia.org/wiki/Computing
http://en.wikipedia.org/wiki/Digital_image
http://en.wikipedia.org/wiki/Digital_image
http://en.wikipedia.org/wiki/Pixel
http://en.wikipedia.org/wiki/Sample_(signal)
http://en.wikipedia.org/wiki/Luminous_intensity
http://en.wikipedia.org/wiki/Color
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achieved by building a representation of the scene called the 

background model and then finding deviations from the 

model for each incoming frame. Any significant change in 

an image region from the background model signifies a 

moving object. The pixels constituting the regions 

undergoing 

 
Fig. 16: Background subtraction based on object detection 

and tracking system architecture. 

changes are marked for further processing. This process is 

referred to as the background subtraction. 

Background subtraction is performed by making 

first frame as the reference image from which all other 

images or frames are subtracted to get the net motion or 

movement of the interested object.  

e) Applying Morphological Operations: 

The grayscale or the binary image contains a lot of 

imperfections. The image obtained by thresholding are 

distorted by both the texture and the noise. The basic goal of 

morphological operation is enhancing the interesting object 

and diluting the diversions around. These operations can be 

classified in general under two schemes, which are erosion 

and dilation. 

1) Erosion: 

The erosion of a binary image which is the grayscale image 

is the process of diluting the unwanted features and objects 

present around the interesting object. The function imerode 

automatically takes advantage of the decomposition of a 

structuring element object (if a decomposition exists). Also, 

when performing binary dilation with a structuring element 

object that has a decomposition, imerode automatically uses 

binary image packing to speed up the dilation. 

 
Fig. 17: Erosion of frame 180 

 
Fig.18: Erosion of frame 240 Fig. 19: Erosion of frame 270 

 

 
Fig. 20: Erosion of frame 420 Fig. 21: Erosion of Frame 810 

2) DILATION 
Dilation is the next morphological operation needed to 

perform which enhances the interesting object.  Dilation 

block rotates the neighbourhood or structuring element 180 

degrees. Then it slides the neighbourhood or structuring 

element over an image, finds the local maxima, and creates 

the output matrix from these maximum values. If the 

neighbourhood or structuring element has a centre element, 

the block places the maxima there. 

 
Fig. 22: Dilation of frame 180 

 
Fig. 23: Dilation of frame 210   Fig.  24: Dilation of frame 

270 

 
Fig. 25: Dilation of frame 360   Fig. 26: Dilation of frame 

810 

B. Object Represntation: 

An object is an entity of interest. Objects can be represented 

by their shapes and appearances. So there are various 

representations of object shape, which is commonly used for 

tracking: Points-The object is represented by a point, which 

is the centroid (Figure 27(a)) or a set of points (figure 

27(b)). The point representation is suitable when it is given 

more concentration on the object which occupied small 

regions in an image.  Primitive geometric shape-Geometric 

shape i.e. The object shape is represented by rectangle, 

ellipse (Figure 27(c), (d)). Primitive geometric shapes are 

more suitable for representing simple rigid objects as well as 

non-rigid objects. Object silhouette and contour-Contour is 

the boundary of an object (Figure 27(g), (h)). The region 

inside the contour is called the silhouette of the object 

(Figure 27(I)). These representations are suitable for 

tracking complex non rigid shapes. Articulated shape 
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models-Articulated objects are composed of body parts that 

are held together by joints (Figure 27 (e)). Skeletal model- 

Object skeleton can be extracted by applying medial axis 

transform to the object silhouette. This model is commonly 

used as a shape representation for recognizing objects. 

Skeleton representation can be used to model both 

articulated and rigid objects (figure 2 7(f)). 

 
Fig. 27: Object representation 

Similarly there are a various ways to represent the 

appearance feature of objects. It should be noted that the 

shape representation can be combined with appearance 

representations for tracking. Some common appearance 

representations in the case of object tracking are described 

in as follows: Probability densities of object appearance-The 

probability density estimates the object appearance can 

either be parameters, such as Gaussian and a mixture of 

Gaussians , such as Parzen windows and histograms. The 

probability densities of object appearance features; such as 

color and texture; can be computed from the image regions 

specified by the shape models. Templates-Templates are 

formed using simple geometric shapes or silhouettes. It 

carries both spatial and appearance information.  Active 

appearance models-these are generated by simultaneously 

modeling the object shape and appearance. Object shape is 

defined by a set of landmarks. 

Each landmark, an appearance vector is stored in 

the form of color, texture or gradient magnitude. These 

models required a training phase where both the shapes & 

its associated appearance is learned from a set of samples.  
In general, there is a strong relationship between object 

representation and tracking algorithms. Object 

representations are chosen according to the application 

domain. In our project we use centroid method for object 

representation. 

C. Object Recognition: 

Here we use the nearest neighbour interpolation. 

Interpolation relates to methods of constructing new image 

detail from a discrete set of known points resulting in a 

high-resolution. The nearest neighbour algorithm selects the 

value of the nearest point and does not consider the values 

of neighbouring points at all, yielding a piecewise-constant 

interpolant. The algorithm carries out an iterative process 

wherein the mean intensity is found and further replacement 

of noisy pixel is done. Let us define a pixel at a position (i,j) 

in the input image. Firstly, the probability of occurrence of 

each neighbour of Im(i,j) is calculated[11]. For a total of 

eight neighbours in that window, the mean value is obtained 

by using the following equation[11]: 

M= ∑  Xt p(Xt)                                                                  (3) 

The value obtained in the above case gives the 

mean of all neighbouring points of a particular pixel. This 

gives a good pixel value. Hence we replace the central 

corrupt pixel by this good pixel value. This ensures the 

restoration of the given image by removing the corrupted 

pixels[11]. 

D. Object Parameter Evaluation: 

The first parameter to be calculated is the centroid of the 

binary images. This is done to obtain the coordinates for 

distance measurement. Centroid is calculated as it gives the 

coordinates of object's centre of mass which is apt for 

measurement. 

 
Fig. 28: Centroid of frame 180 

 
Fig. 29: Centroid of frame 240   Fig. 30: centroid of frame 

270 

 
Fig. 31: Centroid of frame 420   Fig. 32: Centroid of frame 

810 

Let the coordinated of the centroid of the reference 

frame be X1, Y1 and that of the one from which background 

subtraction is done be X2, Y2, then distance d can be 

calculated using the formula given below:- 

d=((X2-X1)
2
 + (Y2-Y1)

2
)

1/2    
                                                (4) 

Also, 

Frame rate f= 1/t                                                                 (5) 

Where t=time. So we can calculate speed S by:- 

S=d/(1/f)        or       S= df
-1                                                                     

(6) 

Since the threshold is already defined, the object 

exceeding the limit can be detected. 

E. Decision: 

Decision part play a great role everywhere, from day to day 

lives to every sphere of important affairs. In keeping with 

the importance of the decision making, the final step in our 

project  is making a decision based on the previous process 

and steps. It has to be decided whether an object has 

anomalous speed or not. If the anomaly is detected then an 
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alarm is raised. And if the anomaly is not detected, the 

program proceeds further to object detection and so on. 

III. CONCLUSION 

Based on the suitable methods of object identification, 

tracking and detection anomalous speed detection is done. 

This project can be further extended to detect any 

anomalous activity occurring by applying proper decisions 

and functioning, with its applications based on all domains 

of security, medical imaging, machine vision, remote 

sensing and astronomy. 
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