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ABSTRACT 
Background: Thresholding is a technique employed to obtain binary images from a gray scale image. A binary image consists of 
two groups of pixel values separated as background and foreground. This technique can be further classified into Global 
Thresholding and Local Thresholding. A single threshold is utilized in global thresholding technique whereas different threshold 
values for different areas of the image are utilized in local thresholding. Hence local thresholding is called adaptive thresholding. 
Objective: In this paper, the concept focuses on applying threshold technique to a crowd density image. We employ local adaptive 
thresholding technique since it is difficult to group image pixels as background and foreground. We examine different techniques 
of local adaptive thresholding to find the appropriate technique that has to be employed for a crowd density image for obtaining a 
better processed result of binarized image. In this paper, we propose a crowd detection algorithm by using adaptive threshold 
method, which is obtained by histogram matching edge gradient value.  Results: The implementation of this proposed method is 
done by using three procedures namely, discrete cosine sequences filtering, wavelet decomposition and adaptive threshold 
processing. First the given video is converted into frames (images) then the high frequency and low frequency sub-bands are 
obtained from the image by using discrete cosine sequence filter. It can also be done using artificial threshold method. Conclusion: 
The advantage of the proposed method is that it can create dynamic threshold and provides better performance for low resolution 
videos having high crowd density and random movement. 

 
KEYWORDS: Adaptive segmentation; binarized image; corner recognition; dynamic segmentation; thresholding  

 

INTRODUCTION 

 

Thresholding is one of the important image processing algorithms which is used to perform certain image 

processing tasks. The main objective of thresholding is to partition the image into certain meaningful region. 

The condition for thresholding is that, when the sample value is more than the threshold value, the given sample 

value will be assigned to a value related to a certain group and when the sample value lies below the threshold 

value, it will be assigned to a value related to other group. Comparison of the given data with a vector of 

constant or present constant is the basic function of thresholding. The main disadvantage of the above method is 

losing of information from the original data. Thresholding operation is usually performed globally on an image 

due to heavy demand for speed. In global approach, it is easier to permanently set threshold value in still images 
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but it is not suitable for a sequence of images involved in dynamic scene analysis. Hence application of local 

adaptive thresholding produces better result. 

There are several methods proposed for segmentation of objects of interest commonly referred to as target 

in images consisting of cluttered and noisy background [1]–[3]. Most of the method adopts grayscale-based 

thresholding strategies that is based on the assumption that images have uniform and stationary or quasi-

stationary distributions of intensities over the background and target[4]-[6]. But for cases involving images with 

complex, and non stationary distribution of intensities, these methods are not effective. Since the resulting 

operators are extremely sensitive to noise, adapting global techniques is difficult by using local processing, and 

so it generally involves random improvement. The output image gray scale distribution will display a huge level 

of local stationarity, when the input image is processed at a specific scale or range of scales by passing it 

through a bandpass filter. By doing this we can improve the performance of local adaptive segmentation or 

thresholding algorithms. 

 

Related Work: 

The segmentation is one of the necessary steps in image processing. It is the process of partitioning the 

entire image into sub regions, also known as super pixels (set of pixels), which contain meaningful information, 

which is easier to analyze. It finds application in various areas such as image analysis, visualization, object 

representation, and many other image processing tasks. The set of segments which extends over the entire 

image, or set of boundaries or edges or outline of the image, is obtained as the output of image segmentation. 

The partitioned sub regions are unique, but the pixels within the region have same characteristics or property 

such as colour, texture or intensity.  

 The best approach for image segmentation is by thresholding. The thresholding based segmentation is 

suitable for scenes with stationary and moving objects. Thresholding can be performed by comparing the 

intensity of each image pixel with the global threshold. The pixel is considered as background or as a part of an 

object online, based on the result of this comparison. The performance of the above method is better only for the 

images having histograms with two modes. But the disadvantage of the above method is that the images with 

object dimensions smaller than image dimensions or the images with uneven background or images with large 

directional change in the intensity or colour cannot be segmented properly. Various locally adaptive 

thresholding techniques have been developed to overcome the limitations of the global thresholding technique 

[7, 8]. All these techniques apply different threshold values to different regions of the input image. The two 

differences between these techniques is the method of computation of threshold values and the size of image 

sectors for application of image sectors.  The limitations of these approaches are as follows: 

 

1. The complexity of the program will increase the execution time but the processing time measured in 

seconds is good for a single image. 

2. The information perceived in processing the image frame of a sequence is not collected, accumulated and 

exploited in processing the following image frames.  

 

In this approach, the overlapping tables can be used to organize the locally adaptive threshold values. These 

values can be recalculated from scratch before evaluating each image frame, which is based on the priori 

knowledge of the target to be tracked and the co-occurance matrix.  The result of the experiments displayed 

considerable robustness of the approach. The disadvantage of the approach is complicated to implement as a real 

time tracking system. 

In this paper we focus on a thresholding technique for segmentation of image frames of a dynamic scene 

which is varying spatially and temporally. The proposed technique is provided with a priori knowledge about 

moving objects and it depends on a locally adaptive dynamic thresholding procedure which employs and the 

knowledge about the history of the system obtained during segmentation of previous image frames. This method 

is used in the applications like real time tracking of animals in a series of pharmaceutical experiments, in which 

it proves to be robust and successful in segmentation of image frames of a dynamic scene which includes the 

effects of spatial and temporal variable illumination. 

Segmentation of image frames that comprises of dark backgrounds with bright objects and dark objects 

with bright backgrounds can be partitioned by using thresholding techniques [9], [10], [11]. The poor or non 

uniform illuminations may cause the background to become uneven. In such cases segmentation using fixed (or 

global) gray-level threshold will not work fine on the input image. There is an alternative method to overcome 

some limitations. These limitations can be overcome by using an alternative approach in which the background 

gray-level changes can be matched by employing a simple function such as a plane or biquadratic [12]. Creating 

a threshold surface in which different thresholds could be used for each individual pixel in the image is a 

complicated technique [13]. In adaptive thresholding based on variational method, the first step is to divide the 

image into a regular grid of different sub regions which are adjoint and the second step is to assign different 

threshold to the centre of each sub region. The third step is to interpolate the threshold surface based on the local 
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threshold values considered to perform segmentation of images by using gradient or edge information by the 

proposed method known as superslice. The segmented objects were analysed by the gradients along their 

backgrounds by using a variety of gray-level thresholds were tried to segment the images. 

In another method for dynamic local thresholding, the images has been represented again by using the 

adaptive multi resolution quantization techniques that can be used to enlighten the contexts and repress the 

unimportant features in the image, which aids in increasing the visual perceptibility of the image by which the 

image is compressed for efficient storage purpose. The regional intensity threshold values are obtained by using 

dynamic local thresholding from which a histogram is constructed. Then, to obtain a multi resolution contour 

map, blurring of histogram is done many times with varying window sizes (scales). The peak’s significance can 

be measured by tracking peaks on this map through clustering around each significant peak. By using these 

above obtained clusters, we perform adaptive quantisation for regional and pixel wise interpolations. 

 

Methodology: 

Thresholding is a conversion process as given in the fig. 1 to obtain a binary level image taking gray scale 

image as input by calculating and applying an optimal threshold. 

 
 

Fig. 1: Thresholding process 

 

For a digitized image, the pixel locations are defined by (x,y) coordinates. Let the input image be g(x,y) and 

the output image that is obtained applying threshold T(x,y) be h(x,y) respectively. Mathematically, the threshold 

T(x,y) can be defined as  

h(x,y)={
0    𝑖𝑓𝑁(𝑥, 𝑦) ≤ 𝑇(𝑥, 𝑦),
1                      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒                                                                            (1) 

 Where h(x,y) is the binary level image, N(x,y)∈ [0,1] is a pixel intensity at {x,y} of the binarized image.  

Among the two thresholding techniques, 

 

 1. Global thresholding technique  

2. Local adaptive thresholding technique. 

 

The local adaptive technique is found to be more appropriate for segmenting crowd density image. The 

reason is that it is difficult for grouping the pixels into object and background type in a crowd density image and 

different threshold values will be required for grouping the pixels. There are different types of techniques in 

local adaptive thresholding technique such as Niblack’s algorithm, Sauvola’s algorithm, Pietikainen algorithm, 

Bernsen’s algorithm, Wolf’s algorithm, Feng’s algorithm and Eikvil-Taxt-Moen’s algorithm. It is important to 

examine this algorithm to find which algorithm will be suitable to be applied on a crowd density image.  

 

Niblack’s algorithm: 

In this algorithm local mean and standard deviation values are required to calculate the threshold value to 

be applied on the gray scale image. The threshold is calculated on a pixel basis by moving a kernel or a window 

over the input gray level image. Hence mathematically the Niblack’s threshold is given by, 

TN=m+k*𝜎                                                                         (2) 

 Where m is the local mean of the pixels, k is constant value to be fixed by user,𝜎 is the standard 

deviation. 

TN=m+k*√
1

𝑁
∑(𝑝i-m)2                                                                                                    (3) 

 Where N is the number of pixels and pi is the current pixel. The advantage of this algorithm is that it 

identifies both object and background regions properly.So it is more suitable document text analysis however it 

produces noise in the background of the binarized image of significant amount. 
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Sauvola’s algorithm: 

Sauvola’s algorithm also requires the value of mean and standard deviation. It has certain alterations from 

Niblack’s algorithm so it can overcome its disadvantage by utilizing standard deviation dynamic range. 

Mathematically sauvola’s threshold is given by, 

 

TS=m*(1-k*(1- 
𝜎

𝑅
))                                                                                                                                                (4) 

 

Where k value is 0.5, R is standard deviation and it is taken as 128, m is the local mean value, 

𝜎 is the standard deviation. 
The result obtained by this algorithm is similar to that of Niblack’s algorithm in case of high contrast image 

regions. In case of low contrast image regions the difference would be significant as the value of TS becomes 

lesser than the mean value m. Also differing in the values of k helps in attaining better output results. The 

disadvantage is that when object and background pixels are located in a closer fashion, then we obtain a 

degraded result. As this algorithm is carried out on a pixel by pixel basis the mean and standard deviation has to 

be calculated separately for determining the threshold value. Hence complexity in calculation increases as the 

image size increases. 

 

Pietikainen algorithm: 

According to this algorithm the gray level image has to be classified into background, object and text. Soft 

decision method (SDM) is employed to group pixels belonging to background and pictures after noise filtering. 

It also has signal tracking capabilities. Specialized text binarization method (TBM) is employed for grouping 

text areas. This algorithm is the combination of the two methods defined above. This method also uses threshold 

evaluation techniques for having good tolerance. Based on the average gray value transient difference and some 

more features, the binarization method is voted to select which binarization method has to be performed over the 

image and thus threshold value corresponding from the above two algorithms. Mathematically Pietikainen 

threshold can be defined as, 

 

TP= m (1+k*(
𝜎

𝑅
− 1))                                                                                                                                             (5) 

 

Bernsen’s algorithm: 

This algorithm is based on local gray range method. According to the local gray range method, from the 

window which is placed on the gray level image minimum and maximum of the gray levels are used for 

determining the threshold within the window. Hence mathematically Bernsen’s threshold can be given by, 

 

TB=0.5(Gmax(x,y)+Gmin(x,y))                                                                                    (6) 

 

Where Gmax(x,y) and Gmin(x,y)) are the maximum and minimum gray level values within the window 

respectively. 

The threshold is nothing but the mean value of maximum Gmax(x,y) and minimum Gmin(x,y) gray level 

values respectively. The contrast value should be lesser than the difference between the maximum and minimum 

gray level values respectively. This difference must be greater than 15 for better results also this algorithm 

require no (k) bias value in order to control TB. Its main disadvantage is its implementation complexity. 

 

Wolf’s algorithm: 

To overcome the disadvantages Sauvola’s algorithm, the contrast and mean gray value of the image are 

normalized before calculation of the threshold value. Mathematically, the Wolf’s threshold is given by, 

 

TW= (1-k)*m+k*Gmin +k*
𝑠

𝑅
(m-Gmin)                                                                         (7) 

 

Where k is taken as 0.5, Gmin is the minimum gray level of the image; R is the maximum of the gray value 

standard deviation. The disadvantage of this method is that it produces a degraded binary level image in case of 

sharp changes found in the gray level of the background areas of the image as Gmax and R values are computed 

for the whole input gray level image. 

 

Feng’s algorithm: 

According to Feng’s algorithm, two rectangular windows are employed for implementing segmentation and 

thresholding. One image window is superimposed on the other window. The local mean m, minimum gray level 

Gmin and standard deviation 𝜎 are required to be computed for the primary window. The dynamic range 
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standard deviation Rsec is required to be calculated for the secondary window. Mathematically, Feng’s 

threshold can be given by, 

TF= (1-𝛼1)*m+𝛼2*
𝜎

𝑅
 *(m-Gmin) +𝛼3*Gmin                                                                (8) 

The ranges are: 𝛼1 =0.1-0.2, k1=0.15-0.25, k2 =0.01-0.05 respectively. 

𝛼2=k1 (𝜎/𝑅sec) r and 𝛼3= k2 (𝜎/𝑅sec)r                                                                   (9) 

Here r value is taken as 2. The advantage of this method is that it overcomes the problem of calculating R 

which is dynamic range of gray value standard deviation. However the determination of three variables 

𝛼2,𝛼3and TF is quite time consuming and affects the robustness in determination and application of the optimal 

threshold over the image. 

 

Eikvil-Taxt-Moen’s method: 

According to this algorithm, multiple numbers of rectangular windows are superimposed over each other in 

a concentric manner and are placed over the gray level image. Let us consider two image windows- large as ‘L’ 

and small window ‘S’ respectively. Over the large window L, the Otsu threshold is applied in order to classify 

the pixels into two groups. Let the mean of the two classified groups be m1 and m2 respectively. The pixels 

over which the small window is super imposed is converted into binary form by determining and applying the 

predefined threshold whose range is given as, 

∥m1 - m2∥ ≥ 𝑙                                                                                (10) 

The values that are recommended by Tier and Taxt are L =15 × 15, S = 3 × 3  and 𝑙 = 15  for this 

algorithm.  

 The proposed methodology for edge detection of the crowded image based on thresholding is depicted 

in the fig. 2. In the proposed method for crowd detection, we convert the video sequences into frames, so that 

each frame consists of an image that is found with very small changes from that of the previous frames. Each of 

the images contained in all frames of the video sequences are to be segmented for which threshold is to be 

applied. 

Now choosing appropriate thresholding algorithm to be applied over the images becomes an important task. 

After examining the above specified algorithms, we find the threshold based segmentation methods to be 

inadequate to generate the expected results. As an alternative, we employ corner recognition based thresholding 

algorithm based on DCSF and Anti-symmetrical Bio-orthogonal Wavelet Transform. The corner recognition 

based requires the edge features of the image and computation of edge points. For threshold selection, we have 

to determine the histogram matching edge gradient. The algorithm execution consists of three steps: 

 

1. All phase discrete cosine sequence filtering: 

The output of the Discrete Cosine Filtering provided with image as input, generates high frequency and low 

frequency sub-bands. The purpose of performing the filtering process is to obtain  

 
Fig. 2: Flow chart of proposed methodology for edge detection of the image based on thresholding 
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the sub-band decomposition of the image. The input image is converted into a sequence of digital signals. 

Mathematically for such signals { x(n )}  , there are N N- D vectors Xi (i= 0,1,……,N -1 ) that contain x(n) and 

after applying ADPCSF we get: 

 

VL (i) =∑ 𝐷𝑁−1
𝑘=0 T(i,k){S(k)∑ 𝐷(𝑘, 𝑗)𝑋𝑁−1

𝑗=0 L(j)}                                                                        (11) 

=∑ 𝑋𝑁−1
𝑗=0 L(j)∑ 𝐷𝑁−1

𝑘=0 T(i,k)D(k,j)S(k)                                                     (12) 

 

Where D and DT are DCT and IDCT of size N×N transform matrices, 

S is sequence response vector of length N. 

 

2. Wavelet decomposition: 

The wavelet processing includes two steps: decomposition and reconstruction of input frames. The finite 

length sequence is taken as input and boundary extension is done. Then the coefficients of the anti-symmetrical 

bio orthogonal filter banks undergoes down sampling, boundary extension, up sampled and combined 

respectively to obtain the reconstructed image. The following four areas are recovered after the wavelet 

decomposition. 

 

a. LL- Low frequency information of horizontal, vertical region 

b. HL- High frequency information of horizontal and low frequency information of vertical region 

c. LH- Horizontal low frequency and vertical high frequency information  

d. HH- Horizontal and vertical high frequency information  

 

3. Adaptive threshold processing: 

The derived regions HL and LH are the most important regions of the image, so adaptive thresholding is 

performed for these regions separately. Then the edge information of both these regions is combined to form the 

edge image of the output. Adaptive threshold processing works as follows: it begins with computing the 

absolute values for high frequency data and these high frequency data are converted to integers, which can be 

represented in terms of line amplitude. Then the histogram analysis is done by considering the number of pixels 

and line amplitude and the plot is shown in the Fig. 3. The input image is averaged to a smooth array in order to 

get two curves namely  ŋ and 2ωσ as varies in Fig.4. 

 
Fig. 3: Histogram Analysis of image intensity with respect to number of pixels 

 
Fig. 4: Average of histogram of the input image for ŋ and 2ωσ curves 
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The step function g(s) is 

g(s) = {
h, 0 ≤ s < 𝑥
y, 𝑥 ≤ 𝑠 < 𝐴

                                                                     (13) 

 

Where,  ω =
x

A
  ,   σ = Z(x) − P 

 

Z(s) is obtained by ignoring the shaking of histogram. 

The threshold is obtained by intersection of these two curves and corner recognition is performed based on 

adaptive thresholding. So the accuracy obtained for crowd detection and tracking is higher when it is done by 

using corner recognition based on adaptive thresholding rather than artificial thresholding which is the fixed 

one.  

 

Result: 

There are many methods available for segmentation, namely, region based segmentation, edge based 

segmentation, clustering techniques and matching and threshold based segmentation. In edge based 

segmentation, there is an assumption that the edges detected by this technique can be mapped to the object 

boundaries and helps to recognize the object. Two steps are needed for edge based segmentation. They are 1. 

Corner recognition in which, edge pixels known as edges are identified. The various methods used for corner 

recognition are Gradient, Laplacian, LOG, and Canny filtering. 2. Edge linking in which the adjacent edges are 

linked into edges. The main advantage of this method is that it works well in images with good contrast between 

objects and background. This segmentation is easier for human interface. In spite of this advantage this method 

also has some drawbacks such as, ineffectiveness for images with low contrast and smooth transitions. It is also 

highly sensitive to noise and it is not a robust method for few cases. 

The region based segmentation involves two techniques: region growing and region splitting and merging. 

The region growing starts with the selection of seed points and then adds the neighbourhood pixels to the seed 

point that has same characteristics as that of the seed point to grow the regions. Here connectivity is essential to 

connect pixels in different areas of the image.  In contrast with edge based segmentation, where the object 

boundaries is first found and then the object is located by filling them in, the region based segmentation 

procedure starts in the middle of an object and then grows outward to meet the boundaries of the object.  The 

main issue of this method is the selection of good seed points which requires the suitable criteria for similarity. 

Not trivial to find good starting points –Need good criteria for similarity. 

Another process of region based segmentation is region splitting and merging in which the given image is 

separated into regions based on a similarity criterion and then merged depending on the same or different 

similarity criterion. This procedure is also called "quad tree" division in which root of the tree represents the 

entire image and the nodes represents the sub regions. The steps involved in this technique are as follows: 

1. The similarity criteria is chosen from various properties such as mean, variance, texture, etc. 

2. Then the entire image is divided into four sub-regions. 

3. The next step is to analyze each sub-region to check whether they are uniform or not. If they are not 

uniform then they are further subdivided into four new partitions. 

4. The above step is repeated until all the subdivisions satisfy the similarity criterion. 

Clustering techniques are used in analysis of high-dimensional measurement pattern. This method aims at 

grouping together the patterns that have similar properties. Image segmentation using clustering can be done in 

two ways: K-means and mean-shift. In K-means each pixels (xj) is assigned to the clusters by nearest mean (µi). 

Then by using the member points, mean of the each cluster is re-computed. Stop the process if mean is not 

changing above some value (ε). Matching is another segmentation techniques used to locate the desired object in 

an image based on some knowledge about the object. Matching is used in video coding for the removal of 

temporal redundancy. In matching algorithm, a frame or image is divided into rectangular regions. Then the 

current region is matched with the regions in the reference frame. Then the best match is found on the basis of a 

mean absolute error (MAE) criterion. This yields displacement corresponding to the current region called as 

motion vector. Predicted image is obtained by using the regions in the previous frame and its relevant motion 

vectors.  

Image thresholding is a simplest way of dividing an image into a foreground and background pixels. This 

type of image segmentation separates the objects in the image by transformation of input grayscale images into 

binary images. Image thresholding is most effective in images having high levels of contrast. In threshold based 

segmentation, the slicing techniques and histogram thresholding are employed to partition the image. This can 

be implemented in two ways. One way is to directly apply these two techniques on the input image and the other 

way is to combine these methods with pre-processing and pro-processing techniques. For threshold based 

segmentation, we examine and compare different thresholding algorithms as illustrated through the Figs. 5-8.  
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In our paper, we have proposed the method for image processing using the adaptive thresholding which 

overcomes the limitations of the above methods in image segmentation. 

 

 
 

Fig. 5: Thresholding Based Segmentation Method 

 

 
 

Fig. 6: Colour based segmentation 

 

 
Fig. 7: Transform methods such as water shed segmentation 

 

 
Fig. 8: Texture methods 

 

The experimental result of our method for thresholding using Matlab is explained here. The main objective 

of our paper is to develop a thresholding method that can be effectively applied for the abnormal crowd 

activities in the video sequences. We have used the video available in ISSN (Online): 2278-1021 ISSN (Print)    

: 2319-5940 from public datasets UMN. The first motive is to detect the abnormal people or crowd in the input 

video. The succeeding steps works on subtraction of background from the input video frames by applying 

suitable threshold. First the input video shown in the Fig. 9 is converted into frames in which only first 50 

frames are considered to form a movie using matlab functions. Then segmentation and motion pixel estimation 

is done to analyse the crowd as shown in the Fig. 10. The histogram analysis of the segmented image is depicted 

in the Fig. 11.  
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Fig. 9: Input frame 

 

 
 

Fig. 10: Segmentation of input frame 

 

 
Fig. 11: Histogram analysis for input frame 

 
Fig. 12: Corner recognition based crowd tracking 

 

By using our approach the abnormal crowd activity can be tracked efficiently using corner recognition 

which is shown in the Fig. 12. The further steps involve classifying the pixels of the video frame as, 1. TP- true 

positive which corresponds to correctly classified foreground pixel, 2. FP- false positive which corresponds to 

incorrectly classified foreground pixel, 3. TN-true negative which corresponds to correctly classified 
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background pixel, 4.false negative (FN) for a foreground pixel that corresponds to incorrectly classified 

foreground pixel    as background pixel. Different methods can be evaluated based on the calculation of TP, TN, 

FP, and FN. The results obtained in our proposed method are more robust and efficient even for abnormal crowd 

detection and tracking. The sensitivity is measured by dividing TP by the sum of TP and FP. The specificity is 

by dividing TN by the sum of FP and TN. The accuracy is by dividing sum of TN and TP by the sum of TN, TP, 

FP and FN. 

Our method is a type of variational method which is described as particular formulations from Mumford-

Shah’s general model and its recent variants [15]. In addition to image segmentation, this approach finds 

application in many other areas of image processing, especially histogram modification [16]. In our experiment 

we have tested with different video sequences with frames of size 1536 x 2549 and they are binarized using 

Niblack’salgorithm, Sauvola’ algorithm, Pietikainen algorithm, Bernsen’s algorithm, Wolf’s algorithm, Feng’s 

algorithm and Eikvil-Taxt-Moen’s algorithm. In Table.1, we compare the result of our method with those 

obtained by other methods to see the performance improvement our method and the corresponding pie chart 

analysis is depicted in the Fig. 13. We evaluated the performance of each technique using the window size of 

19x19. Feng’s method alone uses a window size of 33x33. The proposed algorithm seems to outperform other 

methods with to video quality and crowd movement and density. After a thorough visual examination of the 

experimental results, important observations are summarized in the following. 

The drawback of Niblack’s approach is that it suffers from huge amount of background noise especially in 

areas of high crowd density. This problem is overcome by Sauvola’s method, but this is not suitable in areas 

where there are less intensity variations, then the characters become extremely thinned and broken. In some 

cases characters may disappear giving a white output image. In certain cases the input video include crowd 

which disappears and reappears after a long time. The tracking of this type of algorithm can be performed 

effectively by Wolf’s algorithm. 

Constant segmentation can be applied only for still images. This type of segmentation does not work 

properly for crowd detection as it has less accuracy. So dynamic segmentation called adaptive thresholding 

method is proposed in our method outperforms other method available for crowd detection and tracking. The 

method described in this paper overcomes the drawbacks of several segmentation techniques. The advantage of 

our algorithm includes high performance for video sequences having severe occlusion problem. It also works 

fine for image sequences with different lightening conditions. Based on the obtained result and analysis our 

method proves to have the highest accuracy among the various methods proposed in various papers.  

 
Table 1: Performance Analysis of Various Segmentation Algorithms 
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Fig. 13: Analysis of different segmentation methods through Pie Chart 

 

Conclusion: 

We have proposed a new adaptive thresholding segmentation technique for crowd detection after examining 

several thresholding techniques namely Niblack’s technique, Sauvola’s technique, Pietikainen’s technique, 

Wolf’s technique, Feng’s algorithm, Eikvil-Taxt-Moen’s algorithm respectively. Based on these examined 

method, certain changes are implemented in our proposed technique. In this paper, we use adaptive thresholding 

for corner recognition. It is based on the characteristics of the video sequence. This method was designed and 

implemented for crowd detection. Crowd detection based on adaptive thresholding technique can provide 

dynamic threshold (i.e., threshold values are adaptively allocated for each input frame). Since this method is 

better than an optimum fixed threshold setting, it can be used for low resolution videos. This method works well 

for crowd detection when compared with artificial threshold method. MATLAB software is used for practical 

implementation of the above proposed method. The proposed method has less complexity. Since this method 

uses current frame for detection, it is more accurate for real time application. It can also be used for recognizing 

various transitions that occurs in the input video. Therefore edge based thresholding is better than tabulated 

algorithm. 
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