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Abstract— The main objective of this analysis is robustly 

completely differentiating different varieties of anomalies in 

videos of jammed scenes and additionally this state of is 

employed to make sure the lustiness to extend accuracy 

within the detection of native, non-dominant anomalies, and 

achieves a lower machine price. Methods: The analysis has 

been done by varied strategies to produce the economical 

anomaly detection results. The various effective techniques 

square measure thought of to search out the appropriate best 

technique. The Application/Improvements: the varied 

analysis works has been analyzed and evaluated. From the 

analysis, the primarily based detection methodology is found 

to be higher for anomaly detection and additionally superior 

performance is achieved in terms of machine price, recall and 

detection accuracy.  
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I. INTRODUCTION 

Image processing originates from the more general field of 

signal processing and covers methods used to segment the 

object of interest. Segmentation here refers to methods which 

in some way enhance the object while suppressing the rest of 

the image. It is a type of signal processing in which input is 

an image and output may be image or characteristics features. 

Video processing covers most of the image 

processing methods, but also includes methods where the 

temporal nature of video data is exploited. Image Analysis. 

Here the goal is to analyze the image with the purpose of first 

finding objects of interest and then extracting some 

parameters of these objects. 

Even though this topic is titled “Video and Image 

Processing” it also covers basic methods from Image 

Manipulation and Image Analysis in order to provide the 

reader with a solid foundation for understanding and working 

with images and video. 

Pre-processing this block does something to your 

image before the actual processing commences, e.g., convert 

the image from color to gray-scale or crop the most 

interesting part of the image. In binary based technique that 

detects interest points by comparing the intensith of a 

particular pixel.Describes the setup where the data comprises 

of fully labeled training and test data sets. An ordinary 

classifier can be trained first and applied afterwards. 

II. LITERATURE SURVEY 

Ziping Zhu, Jingjing Wang et al (2016) [7] proposed 

“Anomaly detection via 3D-HOF and fast double sparse 

representation”. This paper presents a framework for 

anomaly detection in videos that considers each motion and 

look options. For motion cues, we tend to propose a brand 

new feature known as 3D-HOF, which effectively extracts 

each rate and orientation from the optical flow map. At an 

equivalent time, we tend to introduce the construct of “depth 

of field” drawback to form the detection a lot of accurate once 

the speed of associate degree object could appear to show a 

discrepancy according to its distance to the camera. For look 

cues, we tend to use 3D gradients of spatio-temporal cuboids 

as features. 

Next within the detection half, we tend to propose a 

quick double sparse illustration methodology so as to form 

the method faster in some actual scenes. Finally, we tend to 

integrate each the outcomes of victimization motion and look 

cues because the final outcomes. Results on discriminative 

datasets show potency and effectiveness compared to the 

progressive strategies. 

P. L. St-Charles, G. A.Bilodeau, and R. Bergevin et 

al (2015) [6] planned “SuBSENSE: A Universal Change 

Detection Method with Local Adaptive Sensitivity”. 

Foreground/background segmentation via amendment 

detection in video sequences is usually used as a stepping 

stone in high-level analytics and applications. Despite the big 

vatiety of ways that are projected for this downside, none has 

been able to absolutely address the advanced nature of 

dynamic scenes in real police work tasks. During this paper, 

we tend to gift a universal pixel-level segmentation technique 

that depends on spatiotemporal binary options still as color 

info to find changes. This permits invisible foreground 

objects to be detected a lot of simply whereas most 

illumination variations square measure unheeded. Besides, 

rather than victimization manually set, frame-wide constants 

to dictate model sensitivity and adaptation speed, we tend to 

use pixel-level feedback loops to dynamically change our 

methods internal parameters while not user intervention. 

These changes square measure supported the continual 

observance of model fidelity and native segmentation noise 

levels. This new approach allows North American country to 

exceed all thirty two antecedently tested progressive ways on 

the 2012 and 2014 versions of the change detection. Net 

dataset in terms of overall F-measure. The utilization of 

native binary image descriptors for pixel-level modeling 

conjointly facilitates high-speed parallel implementations: 

our own version that used no low-level or architecture-

specific instruction, reached real-time operation speed on a 

mid-level desktop electronic equipment. An entire C++ 

implementation supported Open CV is on the market on-line. 

X. Zhu, J.Liu et al (2014) [8] proposed “Sparse 

representation for robust abnormality detection in crowded 

scenes,”. In jammed scenes, the extracted low-level options, 

like optical flow or spatio-temporl interest purpose, square 

measure inevitably screaky and uncertainty. During this 

paper, we have a tendency to propose a totally unsupervised 

non-negative distributed committal to writing based mostly 

approach for abnormality event detection in jammed scenes 

that is specifically tailored to address feature screaky and 
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uncertainty. The abnormality of question sample is 

determined by the distributed reconstruction price from 

associate atomically learned event wordbook that forms a 

distributed committal to writing bases. In our algorithmic 

program, we have a tendency to formulate the task of 

wordbook learning as a non-negative matrix resolving (NMF) 

downside with a exiguity constraint. We have a tendency to 

take the strong Earth Movers Distane (EMD), rather than 

ancient Euclidian distance, as distance metric reconstruction 

price operate. To cut back the computation quality of EMD, 

associate approximate EMD, specifically moving ridge 

EMD, is introduced and will combined into our approach, 

while not losing performance. Additionally, the mix of 

moving ridge EMD with our approach guarantees the 

convexity of improvement in wordbook learning. To handle 

each native abnormality detection (LAD) and international 

abnormality detection, we have a tendency to adopt 2 

differing kinds of Spatio-temporal basis. Experiments 

conducted on four public on the market datasets demonstrate 

the promising performance of our work against the 

progressive strategies. 

M. J. Roshtkhari and M. D. Levine etal (2013) [5] 

projected “Online Dominant and Anomalous Behavior 

Detection in Videos”. We gift a unique approach for video 

parsing and coinciding on-line learning of dominant and 

abnormal behaviors in police investigation videos. Dominant 

behaviors area unit those occurring often in videos and thus, 

typically don't attract abundant attention. They will be 

characterized by totally different complexities in area and 

time, starting from a scene background to human activities. 

In distinction, Associate in Nursing abnormal behavior is 

outlined as having a coffee chance of prevalence. We have a 

tendency to don't use any models of the entities within the 

scene so as to discover these 2 types of behaviors. During this 

paper, video events area unit learnt at every component while 

not oversight exploitation densely created spatio-temporal 

video volumes. What is more, the volumes area unit 

organized into giant discourse graphs. These compositions 

area unit used to construct a class-conscious codebook model 

for the dominant behaviors. Spatio-temporal discourse info 

into distinctive spacial and temporal contexts, the projected 

framework learns the models of the dominant spacial and 

temporalevents. Thus, it's ultimately capable of at the same  

time modeling high-level behaviors further as low-level 

spacial, temporal and spatio-temporal component level 

changes. 

Y. Cong, J. Yuan, and Y. Tang etal (2013) [1] 

proposed“Video Anomaly Search in Crowded Scenes via 

Spatio-Temporal Motion Context”. Video anomaly detection 

plays a vital role for intelligent video police work. We tend to 

gift associate abnormal video event detection system that 

considers each abstraction and temporal contexts. To 

characterize the video, we tend to 1st perform the spatio-

temporal video segmentation then propose a replacement 

region-based descriptor known as “Motion Context,” to 

explain each motion and look data of the spatio-temporal 

section. For anomaly measurements, we tend to formulate the 

event detection as an identical drawback, that is a lot of sturdy 

than data point model-based strategies, particularly once the 

coaching dataset is of restricted size. For every testing spatio-

temporal section, we tend to explore for its best match within 

the coaching dataset, and verify however traditional it's 

employing a dynamic threshold. To hurry up the search 

method, compact random projections also are adopted. 

Experiments on the benchmark dataset and comparisons with 

the progressive strategies validate the benefits of our rule. 

Y. Hu, Y. Zhang, and L. S. Davis etal (2013)[3] 

planned “Unsupervised Abnormal Crowd Activity Detection 

Using Semiparametric Scan Statistic”. We propose a totally 

unattended methodology for abnormal activity detection in 

thronged scenes. Neither traditional nor abnormal coaching 

examples are required before detection. By perceptive that in 

thronged scenes, traditional activities are  the behaviors 

performed by the bulk of individuals and abnormalities are 

behaviors that occur seldom and are completely different 

from most others, we tend to propose to use a scan data point 

methodology to unravel the matter. It scans a video with 

windows of variable form and size. The abnormality of every 

window is measured by a chance magnitude relation check 

data point, that compares 2 hypotheses concerning whether or 

not or not the characteristics of the observations within 

outdoors the window are completely different. 

A semiparametric density magnitude relation 

methodology is employed to model the observations that is 

applicable to a good style of information. To cut back the 

search quality of the window primarily based scanning, a 

quick two-round scanning formula is projected. We tend to 

with success applied our formula to sight activities that are 

abnormal in several ways in which, achieving performance 

competitive to different progressive strategies that requiring 

superintendence. 

H. Guo, X. Wu,N. Li, R. Fu, G. Liang,  W. Feng et 

al (2013) [2] proposed “Anomaly detection and localization 

in crowded scenes using short-term trajectories”. In this paper 

we tend to gift a technique to find and localize abnormal 

events in crowded scene. Most existing strategies use the 

patch of optical flow or human following based mostly flight 

as illustration for crowd motion that inevitably suffer from 

noises. Instead, we tend to propose the utilization of a 

replacement and economical feature, short-run flight, that  

represent the motion of the visible and constant a part of 

material body that move systematically, for modeling the 

sophisticated crowded scene. To extract the short-run flight, 

3D mean-shift is foremost wont to swish the video frames and 

3D seed filling algorithmic program is performed. So as to 

find the abnormal events, all short-run trajectories square 

measure treated as purpose set and mapped into the image 

plane to get likehihood distribution of normalcy for each 

component. A accumulative energy is calculated supported 

these likelihood distributions to spot and localize the 

abnormal event. Experiments square measure conducted on 

famed crowd knowledge sets, and therefore the results show 

that our methodology can do high accuracy in anomaly 

detection moreover as effectiveness in anomalies 

localization. 

V. Reddy, C. Sanderson et al (2011) [4] projected 

“Improved anomaly detection in crowded scenes via cell-

based analysis of foreground speed, size and texture,”. A 

robust and economical anomaly detection technique is 

projected, capable of managing crowded scenes wherever 

ancient pursuit primarily based approaches tend to fail. Initial 

foreground segmentation of the input frames range the 
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analysis to foreground objects and effectively ignores 

irrelevant background dynamics. Input frames area unit split 

into non-overlapping cells, followed by extracting options 

supported motion, size and texture from every cell. Every 

feature kind is severally associate in Nursing analyzed for the 

presence of an anomaly. In contrast to most strategies, a 

refined estimate of object motion is achieved by computing 

the optical flow of solely the foreground pixels. The motion 

associate in nursing size options area unit modeled by an 

approximated version of kernel density estimation that is 

computationally economical even for big coaching datasets. 

Texture options area unit modeled by associate in nursing 

adaptively big code-book, with the amount of entries within 

the codebook designated in a web fashion. Experiments on 

the recently printed UCSD Anomaly Detection dataset show 

that the projected technique obtains significantly higher 

results than 3 recent approaches: MPPCA, social force, and 

mixture of dynamic textures (MDT). The projected technique 

is additionally many orders of magnitude quicker than MDT, 

successive best playacting technique. 

III. PROPOSED METHODOLOGY 

We are interested in addressing the high computational 

complexity and long processing times usually associated with 

state of the art anomaly detection methods in order to attain 

online performance. The main core of the proposed 

framework is then to efficiently describe the events in the 

scene without computing a significant number of features. 

Hence, we focus on an efficient scene representation 

using a compact set of features. Our framework is graphically 

summarized in th stage, we first construct a cell structure for 

the whole scene to define the spatio termporal regions, or 

video volumes, to be analyzed. A compact set of features is 

then extracted from a limited number of video volumes. The 

features are based on foreground occupancy and optical flow 

information. The compact set of features is analyzed to 

construct various models. 

In the Detection Stage, after extracting a compact set 

of features, the models are used to detect anomalous video 

volumes. Finally, an inference mechanism that considers the 

local spatiotemporal neighborhood of cells is used to detect 

abnormal events. After the image is converted to black and 

white, noise is removed using morphological operations and 

then objects are identified using label and the properties for 

the objects are obtained using region like area, centroid, 

persistence etc. 

Motion and change detection has an important 

impact on the features extracted from the video sequences. 

Many motion and change detection algorithms have been 

developed that perform well in some types of videos, but most 

are sensitive to sudden illumination changes, environmental 

conditions, background/camera motion, and shadows. To this 

end, important efforts have been made by the CDNET 

initiative to provide a benchmark for testing and ranking 

existing and new algorithms for change and motion detection. 

In this work, we employ motion and change 

detection algorithms that allows us to extract a compact set of 

very descriptive features. Specifically, two sources of motion 

information are used, namely, background subtraction and 

optical flow information, in order to extract foreground 

occupancy and optical flow features, respectively. 

 
Fig. 3.1: Proposed Framework 

IV. EXPERIMENTAL RESULTS 

A. Input Video 

In this project the input video was taken from the UMN 

dataset. The video sequences depicting in random directions 

and suddenly simulating panic. Videos are captured in three 

different scenarios with no camera motion and insignificant 

illumination changes. The videos are captured at 30 FPS. 

Ground truth of the instants of time when the abnormal events 

occur is provided. 

 
Fig. 4.1: Input video 

B. Video Frame 

The input video is divided into frames for generating the 

video signature. The input video is divided into 30 

frames/seconds. There are totally 74 frame are available in 

the input video frame. Shows the frame conversion of the 

input video. 

 
Fig. 4.2: The frame conversion. 
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C. Object Detection 

From the above figure the background information from the 

video was detected andit can be displayed. 

 
Fig. 4.4: Tracking 

D. Filtering 

Form the above figure the clustering operation was performed 

to combine both back ground and fore ground data. 

 
Fig. 4.5: Filtering 

E. Histogram 

From the above figure the histogram was plotted and its 

parameter was evaluated. 

 
Fig. 4.6: Histogram 

F. Segmented Anomalies 

From the above figure the particular object from the video 

was segmented and it can be displayed. 

 
Fig. 4.7: Segmented Anomalies 

G. Anomaly Detection 

From the above figure the object which was anomaly with 

another object was detected using Gaussian mixture models. 

 
Fig. 4.8: Anomaly Detection 

V. PERFORMANCE ANALYSIS OF VIDEO 

PARAMETER DESCRIPTION 
RECOMMENED 

VALUES 

A 
Cellsize growing 

rate 
1.06 – 1.2 

ЄFG 

foreground 

occupancy model 

threshold 

80 – 125 

ЄOF 
Optical flow 

model threshold 
5.5 – 8.5 

Table 5.1: Most important parameters of the proposed 

framework 

To determine the value of α, the pixel level receiver 

operating characteristics curve is computed using different 

values of α. 
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Authors 

EER 

Frame 

Level 

EER 

Pixel 

Level 

Frame 

Processing 

Time 

Online 

Performance 

Javan 

and 

Levine 

15 27 190 ms - 

Hu et al 18 36 200 ms - 

Cheng 

et al 
19.9 38.8 1100 ms - 

Lu et al 15 59.1 6 ms  

Ours 21.15 39.7 31  ms  

Table 5.2: EER for the PEDS1 Scene 

This is the same criterion used in the other evaluated 

methods. It is important to note that the AUC and EER are 

similar metrics of a methods performance. The evaluated our 

framework against a number of state of art video anomaly 

detection methods. In this work, a method is considered to be 

suitable for online processing if frames are processed within 

the FPS rate. 

Authors EER 

Frame 

Level 

EER 

Pixel 

Level 

Frame 

Processing 

Time 

Online 

Performance 

Javan 

and 

Levine 

13 26 220 ms - 

Hu et al 15 - 200 ms - 

Li et al 18.5  1100 ms - 

Lu et al 22.3 49.8 6.1 ms  

Babu 29.6 42.8 12.5 ms  

Ours 19.2 36.6 31 ms  

Table 5.3: EER for the PEDS2 Scene 

It is our framework attains very competitive results 

compared to non-online methods, which are expected to 

outperform online methods. Compared to online methods, our 

framework attains the highest AUC values. 
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VI. CONCLUSION 

In this section, the conclusion decides that various recent 

progress in anomaly detection problems. The detection 

accuracy and performance is improved significantly by using 

various techniques. In this analysis, survey of different 

methodologies is conducted and various performance 

parameters are used to discover the better approach for better 

detection results. The Detection method provides higher 

performance rather than other techniques in terms of 

detection accuracy and computational cost. 
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