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ABSTRACT: The detection of abnormal 

behaviours in crowded scenes has to deal with 

many challenges. This paper presents an efficient 

method for detection and localization of anomalies 

in videos. Using fully convolutional neural 

networks (FCNs) and temporal data, a pre-trained 

supervised FCN is transferred into an 

unsupervised FCN ensuring the detection of 

(global) anomalies in scenes. High performance in 

terms of speed and accuracy is achieved by 

investigating the cascaded detection as a result of 

reducing computation complexities. This FCN-

based architecture addresses two main tasks, 

feature representation and cascaded outlier 

detection. Experimental results on two 

benchmarks suggest that detection and 

localization of the proposed method outperforms 

existing methods in terms of accuracy. 

Keywords- Video anomaly detection, CNN, transfer 

learning, real-time processing. 

1. INTRODUCTION 

The use of surveillance cameras requires that 

computer vision technologies need to be involved in 

the analysis of very large volumes of video data. The 

detection of anomalies in captured scenes is one of 

the applications in this area. Anomaly detection and 

localization is a challenging task in video analysis 

already due to the fact that the definition of 

“anomaly” is subjective, or contextdependent. In 

general, an event is considered to identify an 

“anomaly” when it occurs rarely, or unexpected; for 

example, see [1]. Compared to the previously 

published deep-cascade method in [1], this paper 

proposes and evaluates a different and new method 

for anomaly detection. Here we introduce and study a 

modified pre-trained convolutional neural network 

(CNN) for detecting and localizing anomalies. In 

difference to [1], the considered CNN is not trained 

from scratch but “just” fine-tuned. More in detail, for 

processing a video frame [1] outlined a method where 

the frame was first divided into a set of patches, then 

the anomaly detection was organised based on levels 

of patches. In difference to that, the input of the 

proposed CNN algorithm is a full video frame in this 

paper. As a brief preview, the new method is 

methodically simpler but faster in both the training 

and testing phase where the accuracy of anomaly 

detection is comparable to the accuracy of the method 

presented in [1]. In the context of crowd scene 

videos, anomalies are formed by rare shapes or rare 

motions. Due to the fact that looking for unknown 

shapes or motions is a time-consuming task, state-of-

the-art approaches learn regions or patches of normal 

frames as reference models. Indeed, these reference 

models include normal motion or shapes of every 

region of the training data. In the testing phase, those 

regions which differ from the normal model are 

considered to be abnormal. Classifying these regions 

into normal and abnormal requires extensive sets of 

training samples in order to describe the properties of 

each region efficiently. There are numerous ways to 

describe region properties. Trajectory-based methods 

have been used to define behaviours of objects. 

Recently, for modeling spatio-temporal properties of 

video data, low-level features such as histogram of 

gradients (HoG) and histogram of optic flow (HoF) 

are used.  

 

Fig.1: CNN model 
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These trajectory-based methods have two main 

disadvantages. They cannot handle occlusion 

problems, and they also suffer from high complexity, 

especially in crowded scenes. CNNs proved recently 

to be useful for defining effective data analysis 

techniques for various applications. CNN-based 

approaches outperformed stateof-the-art methods in 

different areas including image classification [2], 

object detection [3], or activity recognition [4]. It is 

argued that handcrafted features cannot efficiently 

represent normal videos [5, 6, 7]. In spite of these 

benefits, CNNs are computationally slow, especially 

when considering block-wise methods [3, 8]. Thus, 

dividing a video into a set of patches and representing 

them by using CNNs, should be followed by a further 

analysis about possible ways of speed-ups. 

2. LITERATURE REVIEW 

[1] Deep-cascade: Cascading 3D Deep Neural 

Networks for Fast Anomaly Detection and 

Localization in Crowded Scenes: 

This paper proposes a fast and reliable method for 

anomaly detection and localization in video data 

showing crowded scenes. Time-efficient anomaly 

localization is an ongoing challenge and subject 

of this paper. We propose a cubic-patch-based 

method, characterised by a cascade of classifiers, 

which makes use of an advanced feature-learning 

approach. Our cascade of classifiers has two main 

stages. First, a light but deep 3D auto-encoder is 

used for early identification of “many” normal 

cubic patches. This deep network operates on 

small cubic patches as being the first stage, before 

carefully resizing the remaining candidates of 

interest, and evaluating those at the second stage 

using a more complex and deeper 3D 

convolutional neural network (CNN). We divide 

the deep auto-encoder and the CNN into multiple 

sub-stages, which operate as cascaded classifiers. 

Shallow layers of the cascaded deep networks 

(designed as Gaussian classifiers, acting as weak 

single-class classifiers) detect “simple” normal 

patches, such as background patches and more 

complex normal patches, are detected at deeper 

layers. It is shown that the proposed novel 

technique (a cascade of two cascaded classifiers) 

performs comparable to current top-performing 

detection and localization methods on standard 

benchmarks, but outperforms those in general 

with respect to required computation time. 
[2] ImageNet classification with deep 

convolutional neural networks: 

We trained a large, deep convolutional neural 

network to classify the 1.2 million high-resolution 

images in the ImageNet LSVRC-2010 contest 

into the 1000 different classes. On the test data, 

we achieved top-1 and top-5 error rates of 37.5% 

and 17.0% which is considerably better than the 

previous state-of-the-art. The neural network, 

which has 60 million parameters and 650,000 

neurons, consists of five convolutional layers, 

some of which are followed by max-pooling 

layers, and three fully-connected layers with a 

final 1000-way softmax. To make training faster, 

we used non-saturating neurons and a very 

efficient GPU implementation of the convolution 

operation. To reduce overfitting in the fully-

connected layers we employed a recently-

developed regularization method called “dropout” 

that proved to be very effective. We also entered a 

variant of this model in the ILSVRC-2012 

competition and achieved a winning top-5 test 

error rate of 15.3%, compared to 26.2% achieved 

by the second-best entry. 

 

[3] Rich feature hierarchies for accurate object 

detection and semantic segmentation: 

Object detection performance, as measured on the 

canonical PASCAL VOC dataset, has plateaued 

in the last few years. The best-performing 

methods are complex ensemble systems that 

typically combine multiple low-level image 

features with high-level context. In this paper, we 

propose a simple and scalable detection algorithm 

that improves mean average precision (mAP) by 

more than 30% relative to the previous best result 

on VOC 2012—achieving a mAP of 53.3%. Our 

approach combines two key insights: (1) one can 

apply high-capacity convolutional neural 

networks (CNNs) to bottom-up region proposals 

in order to localize and segment objects and (2) 

when labeled training data is scarce, supervised 

pre-training for an auxiliary task, followed by 

domain-specific fine-tuning, yields a significant 

performance boost. Since we combine region 

proposals with CNNs, we call our method R-

CNN: Regions with CNN features. We also 

present experiments that provide insight into what 

the network learns, revealing a rich hierarchy of 

image features. Source code for the complete 

system is available at http://www.cs.berkeley.edu/ 

˜rbg/rcnn 

[4] Two-stream convolutional networks for 

action recognition in videos:  

We investigate architectures of discriminatively 

trained deep Convolutional Networks (ConvNets) 

for action recognition in video. The challenge is 

to capture the complementary information on 

appearance from still frames and motion between 
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frames. We also aim to generalise the best 

performing hand-crafted features within a data-

driven learning framework. Our contribution is 

three-fold. First, we propose a two-stream 

ConvNet architecture which incorporates spatial 

and temporal networks. Second, we demonstrate 

that a ConvNet trained on multi-frame dense 

optical flow is able to achieve very good 

performance in spite of limited training data. 

Finally, we show that multitask learning, applied 

to two different action classification datasets, can 

be used to increase the amount of training data 

and improve the performance on both. Our 

architecture is trained and evaluated on the 

standard video actions benchmarks of UCF-101 

and HMDB-51, where it is competitive with the 

state of the art. It also exceeds by a large margin 

previous attempts to use deep nets for video 

classification. 

[5] Real-time anomaly detection and localization 

in crowded scenes: 

In this paper, we propose a method for real-time 

anomaly detection and localization in crowded 

scenes. Each video is defined as a set of non-

overlapping cubic patches, and is described using 

two local and global descriptors. These 

descriptors capture the video properties from 

different aspects. By incorporating simple and 

cost-effective Gaussian classifiers, we can 

distinguish normal activities and anomalies in 

videos. The local and global features are based on 

structure similarity between adjacent patches and 

the features learned in an unsupervised way, 

using a sparse auto-encoder. Experimental results 

show that our algorithm is comparable to a state-

of-the-art procedure on UCSD ped2 and UMN 

benchmarks, but even more time-efficient. The 

experiments confirm that our system can reliably 

detect and localize anomalies as soon as they 

happen in a video. 

3. SYSTEM OVERVIEW 

CNNs proved recently to be useful for defining 

effective data analysis techniques for various 

applications. CNN-based approaches outperformed 

stateof-the-art methods in different areas including 

image classification [2], object detection [3], or 

activity recognition [4]. It is argued that handcrafted 

features cannot efficiently represent normal videos [5, 

6, 7]. In spite of these benefits, CNNs are 

computationally slow, especially when considering 

block-wise methods [3, 8]. Thus, dividing a video 

into a set of patches and representing them by using 

CNNs, should be followed by a further analysis about 

possible ways of speed-ups.  

The main drawbacks of existing system include:  

1. Too slow for patch-based methods; thus, CNN is 

considered as being a time-consuming procedure.  

2. Training a CNN is totally supervised learning; 

thus, the detection of anomalies in real-world videos 

suffers from a basic impossibility of training large 

sets of samples from non-existing classes of 

anomalies.  

To overcome aforementioned problems, we propose a 

new FCN-based structure to extract the distinctive 

features of video regions. This new approach includes 

several initial convolutional layers of a pre-trained 

CNN using an AlexNet model [2] and an additional 

convolutional layer. AlexNet, similar to [12], is a pre-

trained model proposed for image classification by 

using ImageNet [13, 14] and the MIT places dataset 

[15]. Extracted features, by following this approach, 

are sufficiently discriminative for anomaly detection 

in video data.  

 

Fig.2: System model 

This paper presents an efficient method for detection 

and localization of anomalies in videos. Using fully 

convolutional neural networks (FCNs) and temporal 

data, a pre-trained supervised FCN is transferred into 

an unsupervised FCN ensuring the detection of 

(global) anomalies in scenes. High performance in 

terms of speed and accuracy is achieved by 

investigating the cascaded detection as a result of 

reducing computation complexities. This FCN-based 

architecture addresses two main tasks, feature 
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representation and cascaded outlier detection. 

Experimental results on two benchmarks suggest that 

detection and localization of the proposed method 

outperforms existing methods in terms of accuracy. 

4. IMPLEMENTATION 

In this paper to detect anomaly from videos author is 

using Fully Connected Fast Convolution Neural 

Network. In video anything which is not related to 

normal scenario will be consider as anomaly. For 

example in pedestrian crowded videos only walkers 

(pedestrian) will be there and if any car or cycler 

found in that video then that car or cycler will be 

consider as anomaly. Similarly this technique will be 

applied in any area such as health care where we 

expect only patient body data and if any garbage data 

comes then it will consider as anomaly. All existing 

algorithms such as SVM or traditional CNN 

algorithms will be slow as they develop model from 

scratch and there feature generation from video or 

images will be slow as its not using Gaussian mixture 

or auto encoders.  

To overcome from this problem author using readily 

available ALEXNET model and modifying this 

model with UCSD pedestrian dataset. In this dataset 

only pedestrian images are there and if cycler or 

skaters appear then it will be mark as anomaly. So in 

propose work called Fast Fully convolution neural 

network we will generate features vector from dataset 

by using auto encoders and then apply Gaussian 

mixture to mark features as normal or anomaly. A 

Gaussian classifier G1 is fitted to all normal regional 

features generated by the FCN. Those regional 

features, for which their distance to G1 is bigger than 

threshold α, are considered to be abnormal. An auto 

encoder is a type of artificial neural network used to 

learn efficient data coding in an unsupervised 

manner. The aim of an auto encoder is to learn a 

representation (encoding) for a set of data, typically 

for dimensionality reduction, by training the network 

to ignore signal “noise”. Along with the reduction 

side, a reconstructing side is learnt, where the auto 

encoder tries to generate from the reduced encoding a 

representation as close as possible to its original 

input. Due to noise reduction and features close to 

train model helps in detecting anomaly faster. 

To implement this project I am using UCSD dataset 

from below URL 

 www.svcl.ucsd.edu/projects/anomaly/dataset.htm  

After training above dataset we will upload video and 

in video if any cycler appear then it will mark with 

green dots. Note this algorithm also may give false 

positive result which means some time it will detect 

pedestrian also as cycler or skater. In paper also 

author given example of detecting false positive.  

MODULES: 

This project consist of 3 modules 

1) Load UCSD dataset and generate train model 

using FCN technique  

2) Upload video  

3) Play video and if anomaly detected then 

application mark with green pixels 

ALGORITHM: 

Fully Convolutional Networks, or FCNs, are an 

architecture used mainly for semantic segmentation. 

They employ solely locally connected layers, such as 

convolution, pooling and upsampling. Avoiding the 

use of dense layers means less parameters (making 

the networks faster to train). FCN is a network that 

does not contain any “Dense” layers (as in traditional 

CNNs) instead it contains 1x1 convolutions that 

perform the task of fully connected layers (Dense 

layers). 

5. EXPERIMENTAL RESULTS 

 

Fig.3: Home screen 
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Fig.4: Load UCSD Dataset & Generate Train Model 

 

Fig.5: Upload video 

 

Fig.6: Run fast anomaly detection 

 

Fig.7: Output result 

6. CONCLUSION 

This paper presents a new FCN architecture for 

generating and describing abnormal regions for 

videos. By using the strength of FCN architecture for 

patch-wise operations on input data, the generated 

regional features are contextfree. Furthermore, the 

proposed FCN is a combination of a pre-trained CNN 

(an AlexNet version) and a new convolutional layer 

where kernels are trained with respect to the chosen 

training video. This final convolutional layer of the 

proposed FCN needs to be trained. The proposed 

approach outperforms existing methods in processing 

speed. Besides, it is a solution for overcoming 

limitations  in training samples used for learning a 

complete CNN. This method enables us to run a deep 

learning-based method at a speed of about 370 fps. 

Altogether, the proposed method is both fast and 

accurate for anomaly detection in video data.. 

7. FUTURE SCOPE 

An important area for future research is to use a 

customer profiling methodology for developing a 

real-time monitoring system for churn prediction. 

Research dedicated to the development of an 

exhaustive customer loyalty value would have 

significant benefits to industry. Greater analysis of 

the customer profiles should be a focus for future 

research. It is anticipated that the profiling 

methodology could provide an insight into customer 

behaviour, spending patterns, cross-selling and up-

selling opportunities. Seasonal trends could be 

apparent if the same data was studied over a period of 

several years. A comparative analysis of prediction 

model building time with respect to different 

classifiers could be done in order to assist telecom 

analysts to pick a classifier which not only gives 

accurate results in terms of TP rate, AUC and lift 
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curve but also scales well with high dimension and 

large volume of call records data. As concrete 

findings are related to the telecom dataset, other 

domains’ datasets might be subject for further 

exploration and testing. Also, different and a greater 

number of performance metrics with respect to 

business context and interpretability might be 

explored in future. 
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