
International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-4, Issue-2, Feb.-2017 
http://iraj.in 

Smart Street Management and Emergency System 
 

53 

SMART STREET MANAGEMENT AND EMERGENCY SYSTEM 
 

1NIKHIL CHAUDHARY, 2POOJA YADAV, 3ADITYA PRAKASH, 4SUDIKSHA PANDEY  
5ARTI MOHANPURKAR 

 
1,2,3,4,5Department of Computer Engineering, 

Dr. D Y Patil School of Engineering & Technology, Pune, India 
E-mail: 1nikchaudhary101@gmail.com, 2yadavpooja0217@gmail.com, 3adityaprakash13@rediffmail.com 

4sudiksha.pandey0@gmail.com, 5hodcompsoet@dypic.in 
 
 
Abstract— This paper describes about a smart street system. This system is an integration of various modules namely, the 
accident detection, license plate recognition for vehicles emitting smoke, Fire detection in case of accidents and face 
recognition for the individuals who are missing or wanted as per the database. The first phase of this system deals with the 
detection and recognition using image processing and pattern recognition while the second phase deals with the reporting of 
these events for service from the respective facilitation centres. 
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I. INTRODUCTION 
 
Smart City is an innovative approach towards better 
future. This concept has taken its roots in many 
developed countries and is slowly growing in India 
too. A large number of projects have been undertaken 
under this mission like E-governance and IT 
connectivity. A smart city is one with digital 
technology embedded through all the functions of the 
city. The system proposed in this paper is an 
approach to contribute towards these smart cities by 
designing a smart street. This smart street will be 
based on camera surveillance and reporting. Image 
based surveillance systems have been very popular in 
the recent years. The smart system is networked, 
autonomous and distributed. We witness many 
vehicular accidents occurring on the roads on daily 
basis. Most of these accidents are not timely reported 
leading to the loss of human life and resources. This 
problem is dealt efficiently by our system. Our 
system also solves the problem of fire detection using 
image processing. Conventional methods to detect 
fire using sensors are effective however this 
technology cannot be applied on large roads, or 
tunnels etc.  
There have been some studies on vision-based 
techniques for fire detection, particularly for forest 
fire detection. Santana et al [3] described a video-
based system for fire detection in which techniques 
such as model-based false alarms rejection, color-
based fire's appearance model, wavelet-based model 
of fire's frequency signature and the camera-world 
mapping were employed for the identification of the 
fire from video images. This system also deals with 
license plate recognition for and reporting the license 
plate number to the RTO of the vehicles that cause 
smoke. A missing person or a criminal can be 
identified using the face detection module, this can be 
reported to the police department by the reporting 

system. Which will help in recognizing and punishing 
a criminal. 
 
II. LITERATURE SURVEY 
 
Detecting smoke emitted by lightweight or 
heavyweight vehicles on road through web cameras 
using smoke detection algorithm. A fixed camera is 
setup to monitor moving vehicles in an open space. 
The main focus is on to detect smoke from vehicles in 
motion. The pixels of the current frame get compared 
with the standard images in dataset using color 
attribute in smoke detection algorithm[1]. The 
mentioned metrics are used: cyan, saturation, red, 
green, blue channels and spatial entropy. Since smoke 
is indefinate and also tends to change its shape in 
frame sequence hence shape descriptor is used. Each 
region is then improved by eliminating small objects 
from the frame and filling gaps. Using boundary 
roughness feature other fixed objects are removed. 
Final decision is made by the web camera based on 
the data captured[2]. As the smoke get detected the 
system will go for license plate number recognition 
using video survellience and optical character 
recognition algorithm. The system needs to track 
other vehicles as well as gets the licence plate image 
with hd quality.Tesseract Optical Character 
Recognition(Tesseract-OCR) is used to convert the 
image of text into character. It is the process of 
scanning, analyzing and getting the text.OCR 
supports all kind of fonts and it is a most accurate 
Open-Source Optical Character Recognition 
engine[3]. 
The key idea is to initially identify shady part under 
the rearward of in sight vehicles, and then diagnose 
information from a calibrated camera to trim down 
the search space for license plates. Inside the search 
area, any “criterion” detector can be used, and the 
results are validated diagnosing the anticipated size of 
a license plate in global coordinates and the best-
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known camera parameters[4]. Fire detection 
algorithm base using a collection of HSL and RGB 
filter to detect the color of the fire which is primarily 
appreciated by the intensity level of the component R 
which is color red. Then Bag-of-Features (BoF) 
categorisation model was utilized to sort and compute 
the rate for fire present. The total accuracy of the 
algorithm acquired is 98% and the efficiency is 89%. 
The categorisation rate for the presence of fire is 
97.6%[5]. A vision-based traffic accident detection 
system for detecting, recording, and reporting traffic 
accidents at crossroad automatically.  
This model first pull out the vehicles from the video 
image of CCTV camera, tracks the vehicles, and pull 
out features such as the variation rate of the velocity, 
position, area, and direction in which vehicles are 
moving . The model then makes decisions based on 
the extracted features regarding the road accident[6]. 
Face recognition has always been posed with various 
challenges .Pose variation is one such challenge. In 
this paper an appearance model is proposed that is 
composed of collection of pose manifolds. The use of 
K means clustering algorithm has been carried out 
here. Each cluster is presented as a plane computed 
through principle component analysis. A face mask is 
included in this model for recognition of partial 
occlusion Various training video sequences have been 
used for experimental processes here. Use of 
transition probability to implicitly infer appropriate 
pose for incoming video frame and integrate the 
information by bayes rule. Experiments that were 
conducted have proved that the system proposed here 
outperforms other frame based recognition 
techniques[7]. Face recognition is one of the trending 
and challengeable technologies, which is based on 
biometrics. As it is the friendly and natural 
identification method, face recognition has become 
the important part of the next generation computing 
technology.  
This paper focuses on removing the drawbacks that 
are posed in front of us due to 2D face recognition 
techniques. The problems that occur in a 2D face 
recognition are  illumination, pose variation etc. 
These problems are tried to be solved in this paper by 
implementing 3D face recognition. which divides the 
face into three regions and based on these 
characteristics point including the curvature distance, 
straight-line Euclidean distance, area, volume and 
angles, calculates the geometric characteristics of 
human face,. The main contribution is that key 
feature point’s curve distance is added into feature 
vector [8]. This paper deals with a face and emotion 
detection system. It is a rising concern in security 
field. Here the viola jones algorithm is used for face 
detection and use of knn classifier for emotion 
detection. Creation of an efficient face and emotion 
database is the key characteristic of this paper[9]. 
Here in this paper they discussed about the different 
hardware architecture and pattern detection. Basically 
the human classification was done here to detect the 

human face efficiently, also detect raw image 
acquisition, integral image creation, window 
extraction, pyramid generation and detection 
algorithm in simultaneously step. All the above 
mentioned methods are calculating parallel being 
implemented in hardware. Re-configurability of 
hardware is implementation of high level commands 
which can switch between various path used by either 
image from video frames which can be useful for 
security purpose. Architecture depends on FPGA 
devices. Xilinx Spartan 6, ZYNQ and Xilinx Virtex-7 
has been accomplished. And they compare both of 
the performances. 
Here FPGA (field programmable gate array) made 
possible to implement different face detection step of 
the more complex chain of algorithm. A number of 
algorithm are used here naming them as Video Image 
Frontend, Video Stream down Sampler, Integral 
Image Frontend, and Face Detection Engine. Each of 
them are unique from each other and basically two 
type of classification are here one is feature based 
approaches and another is appearance based 
approaches. In the first one LBP (local binary pattern) 
and Viola Jones and all other different methodologies 
are explained. And in the second one sub window 
intensity pixel content input data and processed by 
high dimensional image. Actual processing by an 
Artificial Neural Network (ANN), Multilayer 
Preceptor (MLP), or a Radial Basis Function (RBF) 
Network and these diverse method are used in 
methods like PCA (principal component analysis), 
LDA (linear discriminant analysis), and Clustering, 
Input Space transform like 2D FFT, 2D DWT, or 2D 
DCT[10]. 
 
III. METHODOLOGY OF SMART STREET 
SYSTEM 
 
Three parts have been included under this topic. 
Design architecture is the main block function for the 
proposed design. The hardware. Specification details 
out the components involved in the design that 
includes the camera. The software specification gives 
us a detailed knowledge about the software 
development and tools and technologies used for the 
same. 
 

 
Figure 1: Architecture of the proposed system 
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The block diagram shown in figure 1 outlines the 
proposed design of the system. The input given to this 
system is a video stream from the camera. On 
detection of an intrusion the instantaneous frame of 
the video is sent to the processing unit that consists of 
four modules as specified above. The four modules 
are: 
1. Smoke Detection 
2. Fire Detection 
3. Accident Detection 
4. Face Recognition 
Parallel processing is carried out among all the 
modules. The results of the detection and recognition 
modules are given to the reporting module. This 
module reports the events to respective places ,for 
example the fire is reported to the fire brigade and the 
image of the license plate is reported to the RTO, the 
suspicious individual whose face is detected and 
recognized by the system is reported to the police 
station. 
 
IV. HARDWARE 
 
Unlike the normal CCTV cameras that are commonly 
used, here we use the IP camera. We use a centralized 
IP camera that will have NVR to handle the 
recording. We are using Logitechc270. Its 
specifications are mentioned in the table no. 1. 
 

Table 1: Specifications of Logitechc270 

 
 

Due to these specifications this camera has the most 
suitable functionally and cost wise economical for 
implementation of this system. 
 
V. SOFTWARE 
 
Here we are using the latest version of Visual Studio 
i.e vs2015.Microsoft Visual Studio is an integrated 
development environment (IDE) from Microsoft. We 
are using Emgucv that is a .Net wrapper to the Open-

CV image processing library. Allowing Open-CV 
functions to be called from .NET compatible 
languages such as C#, VC++, VB, IronPython etc. 
The wrapper can be compiled by Visual Studio, 
Xamarin Studio and Unity, it can run on Windows, 
Mac OS X, Linux, Android, iOS and Windows 
Phone. It is extensible and allows cross platform 
development that is the key benefit of using this 
software. EmguCv is cost effective and has faster 
processing rate as compared to Matlab. 
 
CONCLUSION 
 
The proposed system will certainly bring about a 
development in the street technologies and will 
benefit the society to its fullest. It will result in 
pollution control and management of hazards like fire 
and accidents on the roads. This system will prevent 
loss of human life and resources and is cost efficient 
and interactive. 
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