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ABSTRACT 
My project is to assit people in escaping from a hazardous(dangerous area)region quickly when an emergency occurs with 
guaranteed safety,while avoiding excessive congestion and unnecessary detours.Focus on finding the safest path for each person 
congestion Adaptive and small stretch emergency navigation algorithm leverages the idea of level set method to track the 
evolution of the exit and the boundary of the hazardous area it is distributed and scalable to the size of the network and 
supporting for multiple users simultaneously geographic area covered by sensors A wireless sensor network (WSN) (sometimes 
called a wireless sensor and actor network (WSAN) are spatially distributed autonomous sensors to monitor physical or 
environmental conditions, such as temperature, sound, pressure, etc. and to cooperatively pass their data through the network to a 
main location.sensor network is to collect and forward data to destination,Localization is way to determine the location of sensor 
nodes 
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INTRODUCTION 

 

Advances in wireless sensor network (WSN) technologies provide us the ability of pervasive usage of 

sensors widely deployed over the fields of interest. Total working of wireless sensor networking is based on its 

building.Sensor setof connections initially consists of small or large nodes called as sensor nodes. These nodes 

are changing in size and totally depend on the size because different sizes of sensor nodes work efficiently in 

changed fields. Wireless sensor networking have such sensor nodes which are specially designed in such a 

typical way that they have a microcontroller which controls the monitoring, a radio  transceivers for generate 

radio rays, different type of wireless communicating devices and also equipped with an energy source such as 

battery. The whole network worked simultaneously by using different dimensions of sensors and worked on the 

phenomenon of multi routing algorithm which is also termed as wireless ad hoc networking. 

 In the present era there are lot of technologies which are used for monitoring are completely based on the 

wireless sensor interacting. Some of important applications are environmental observing, traffic control 

application, weather checking,regularity examination of temperature etc. Wireless sensor systems can also be 

used for detecting the presence of vehicles such as motor cycles up to trains. These are some main wireless 

sensor networking based technologies which help us in our daily life. Some of there daily life applications are: 

used in cultivation, water level monitoring, green house nursing, landfill monitoring etc. WSN infrastructure is 

utilized as a cyber-physical system, In this mobile environment, the internal users are equipped with PDAs or 

smart phones that can talk with the sensors.When emergency occurs, the WSN explores the emergent field and 

provides necessary guidance information to users, so that users can be guided to move out of a hazardous region 

through ubiquitous interactions with sensors.traditional packet routing protocols for guiding navigation, Firstly, 

the navigation of human beings seeks for a safe-critical path, Secondly, human navigation consumes much more 
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timethan traditional packet routing process, due to the limited movement speed of people. mainly focus on 

finding the shortest/safest path for each person, while other sub-optimal (yet safe) paths are left unused 

throughout most of the evacuation process In this scheme, a distributed road map is embedded across the sensor 

network as a common facility for providing guidance information for internal inquirers Our approach. To 

address the problems of above mentioned heavy congestion and large detour, we present CANS, a Congestion-

Adaptive and small stretch emergency Navigation algorithm with WSNs. On this basis, we propose to construct 

a com-pound map of the network, including a so-called potential map and a so-called hazard level map, for 

emergency navigation. The potential map tracks the inverse evolution of level sets towards the exit, and thus 

develops a sense of navigation direction by which users can safely head for the exit with few detours, while the 

hazard level map tracks the evolution of level sets off the hazardous areas, and therefore can naturally tell where 

the hazardous areas are, and further assist users near the emergency to be branched into different paths to avoid 

heavy congestions. Navigation algorithm achieving both mild congestion and small stretch, where all operations 

are carried out by interactions among users and sensor nodes. 

 

2. Related Work: 

3.1 Path Planning and Navigation of Robots: 

In the fields of robotics, navigation is regarded as one of the most important and fundamental issue, and it is 

closely related to robot’s path planning . Traditional robot navigation relies on on-board sensors of the robots to 

sense the environment, and often requires the location or geometric information to minimize the navigation path 

length while avoiding obstacles, e.g., the moving obstacles planner (MOP) and the rapidly-exploring random 

trees (RRT).One major concern is that these methods need a central controller to collect information from the 

entire network, and further conduct intensive computations, e.g., to calculate the shortest path. 

To avoid building a centralized and global representation of the environment, distributed navigation 

approaches of robots are considered in the context of sensor networks. Whereas these methods bring about 

better scalability and efficiency, they cannot directly applied to WSN-assist emergency navigation as these 

approaches only design one path for one specified robot, which will result in a heavy congestion path in WSN 

scenarios. 

Another thread of research, which is more related to our work, studies multi-robot navigation problems. 

This kind of problems often requires that each robot follow different paths to cover or sense the whole 

workspace as in search-and-rescue problems. It is usually formulated as finding navigation paths under 

homotopy class constraints.Unfortunately, existing attempts at classifying navigation paths of different 

homotopy classes require centralized operations and computation, yielding them infeasible for distributed sensor 

networks. 

 

3.2Emergency Navigation with WSNs: 

Emergency navigation is one of the most important reactive tasks in WSNs that serve as adaptive 

distributed repositories of information.Li et al,proposed the first distributed algorithm for guiding navigation 

across a WSN. To seek a solution naturally following the discrete nature of WSNs, they established an artificial 

potential field by flooding from dangerous nodes, so that the exit generates an attractive potential while each 

dangerous node generates a repulsive potential, so as to obtain a navigation path with the least total potential 

value. The main drawback of this method is its exhaustive network-wide flooding. 

 In order to lower the communication cost, Buragohain et al,proposed to abstract the network by 

establishing a skeleton graph, over which approximate optimal safe paths can be found. Tseng et al,proposed to 

adopt the idea of the partial link reversal by adding the weight of safety in path selection to guide users farther 

away from hazardous regions. Note these two methods assume the availability of location information. 

Recently, Li et al, proposed a distributed road map based navigation algorithm, providing users safety 

guaranteed navigation without any preknowledge of user and sensor locations. Followups also release the 

location assumption. Xiao et al, presented a reliable navigation algorithm that can handle the unreliability in 

wireless communications. Zhan et al. designed a safe, ordered, and speedy emergency navigation algorithm in 

WSNs to minimize users’ evacuation time. 

However, the related works above only consider how to find a shortest/safest path for each person while 

ignore the number of people on the path and the path’s stretch. In some emergency, excessive people running in 

a narrow path may cause heavy congestion (or even stampede) and large stretch. 

 

3.3 Homotopic Routing and Information-Guided Routing: 

To exploit the existence of multiple navigation paths in a WSN, our work is inspired by previous works in 

homotopic routing and information-guided routing .Homotopic routing aims to find routing paths of a specific 

homotopy type, to improve load balancing and routing resilience. Current methods to distinguish paths of 

different homotopy types fall into two categories. One is based on the demarcation of cut edges of the obstacles, 

and the other is based on conformal mapping that embeds the original network into a virtual coordinate space. 
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Both methods are designed for static networks and their performances are more likely to deteriorate in highly 

dynamic emergency settings. 

Information-guided routing has been explored as a scalable approach for scenarios with high query 

frequency. It is based on the fact that the spatial distribution of many physical quantities follows a natural 

diffusion law, and therefore the natural gradients of physical phenomena are utilized to guide the routing 

process. One major concern of the gradients imposed by natural laws is that the signal field may have multiple 

peaks and valleys, forcing the routing to deteriorate to a unplanned walk 

Apart from the intrinsic distinction between routing and our in-situ interaction based navigation, our 

approach is designed with substantial differences to above two groups of routing algorithms by devising new 

structures. The potential map and the hazard level map maintain the high-level topological features of the 

network and provide a local-minima-free structure to guarantee users to find safe and efficient escape paths with 

mild congestion and small stretch. What is more, our approach is able to cope with the dynamics of the 

hazardous areas. 

 

3. Problem Definition: 

When emergency occurs existing system only focus on finding the safest path for each person, but they are 

not considering the congestion during the sensor trigger time. It is one of the major issues in this system. In 

many people use one way to exit the outside in particular time is impossible and this time to suffer the people 

also user doesn’t have different path so heavy congestion occurred. The alternative path will not be shown on 

the same time while ignoring a roundabout way temporarily replacing part of a route. 

 

4. Proposed System: 

In this Mobile Environment, the users are equipped with PDAs or smart phones that can talk with the 

Sensors easily. When emergency occurs, the WSN provides necessary information to users, So that guided to 

move out of a hazardous area through interaction with sensors. Wireless network sensor combined with a 

navigation algorithm could help safely guide for the people to get safe exit with avoiding hazardous area. We 

propose a plain navigation algorithm for emergency situation. CANS leverages the idea of level set method to 

track the evolution of the exit and the boundary of the risky area, so that people nearby the hazardous area 

achieve a mild congestion at the cost of a slight detour, while people distant from the risk avoid unnecessary 

detours. Firstly, the navigation of human beings seeks for a safe-critical path, other than packet loss or energy 

efficiency which is the first priority as in packet routing. Secondly, human navigation consumes much more 

time than traditional packet routing process, due to the limited movement speed of people. And which are 

critical for a fast evacuation, as they mainly focus on finding the shortest/safest path for each person, while other 

sub-optimal (yet safe) paths are left unused throughout most of the evacuation process. 

 

5. System Architecture: 

 

 
Fig. 1: System Design 
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6. Modules: 

 Admin Process 

 Network Formation 

 Destination Navigation 

 Emergency Navigation 

 

Admin Process: 

The admin should have the prior knowledge about the environment. The admin will preprocess the whole 

environment for the complete navigationfor the users by adding the block details (Peter England, theater, etc…) 

and the exit, the brief description about the block and exit. And admin navigate the user by preprocessing the 

path for source to the destination that the user request. 

 
 

Fig. 2: Admin Process 

 

Network Formation: 

In Network formation we construct the whole environment, where the environment actors are users, 

sensors, and the centralized server. Where the sensors are scattered among the environment that sense the 

environment condition. And the users are with their handheld device that gets connected by the any of the sensor 

in the environment based on the coverage of the sensor. 

 
 

Fig. 3: Network formation 
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Destination Navigation: 

If the user is in need to get the particular path from the source to the destination. The user request for the 

path with the destination that user should reach. The centralized server checks with the user’s source and 

destination and find the path for the respective travel. And navigate the user in the map level. 

 

 

 
Fig. 4: Destination navigation 

 

Emergency Navigation: 

The sensors sense the environmental conditions continuously, if the sensor sense the abnormal values the 

sensor intimates to the users that connected with the sensor and intimates with the nearby sensors. And the all 

sensor does the same. And the emergency passes to the whole environment. And the user handheld device gets 

the navigation from the server exit as the destination. And the map level navigation has been given to the user’s 

handheld devices. 

 

Algorithm: 

Using PlainNavigation is defined as the act or process of planning out a route or directing the travels of a 

boat, ship, car, person etc.. When a GPS device plans out your route and tells you where to go and when to turn, 

this is an example of GPS navigation. 

Navigation algorithm Input: start node s;targetnodet; evaluation functionV 

Output: sequence of nodes visited 

1: push s onto initially empty stack S 

2: whilestack S is not empty do 

3: pop node u from stack S and remember it as visited 

4: if u=t then 

5: returnsequence of nodes visited 

6: elseif u has not been visited beforethen 

7: for all neighbors u0 of u, in order of increasing value according toV(u0|u,t)do 

8: push u0 onto stack S 

9: if u0 =t then 

10:break//makesuretispickedinnextiteration 

11: endif 

12: endfor 

13: endif 

https://www.google.co.in/imgres?imgurl=https://mdn.mozillademos.org/files/12241/webaudioAPI_en.svg&imgrefurl=https://developer.mozilla.org/en-US/docs/Web/API/Web_Audio_API&docid=NKA1I98_8rktBM&tbnid=S8Tp6LaF3m7LxM:&vet=1&w=643&h=143&bih=638&biw=1366&ved=0ahUKEwiB0s6l0-HRAhUXS48KHTapD5cQwJUBCAMwAA&iact=c&ictx=1
https://www.google.co.in/imgres?imgurl=https://www.html5rocks.com/en/tutorials/webaudio/intro/diagrams/crossfade.png&imgrefurl=https://www.html5rocks.com/tutorials/webaudio/intro/&docid=kOmZmhc7tMSrjM&tbnid=57r7mPmOfo-aIM:&vet=1&w=406&h=266&bih=638&biw=1366&ved=0ahUKEwiNheio0-HRAhXHt48KHT1kDNYQxiAIBSgD&iact=c&ictx=1


130         P. Subalakshmi et al., 2017/Advances in Natural and Applied Sciences. 11(6) Special 2017, Pages: 125-130 

 

14: endwhile 

15: return‘no path between s and t exists’ 

 

Conclusion: 

To assist people in escaping from a hazardous (dangerous area) region quickly when an emergency occurs 

with guaranteed safety, while avoiding excessive congestions and unnecessary detours has been implemented 

using the environment map navigation. 

 

Enhancement: 

 Dynamic Short path. 

 Map level implementation for navigation (from one place to another place) path. 

 Datasets are highly dynamic. 
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