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ABSTRACT

When emergencies happen, navigation services that
guide people to exits while keeping them away from
emergencies are critical in saving lives. To achieve
timely emergency navigation, early and automatic
detection of potential dangers, and quick response
with safe paths to exits are the core requirements, both
of which rely on continuous environment monitoring
and reliable data transmission. Wireless sensor
networks (WSNs) are a natural choice of the
infrastructure to support emergency navigation
services, given their relatively easy deployment and
affordable costs, and the ability of ubiquitous sensing
and communication. Although many efforts have been
made to WSN-assisted emergency navigation, almost
all existing works neglect to consider the hazard
levels of emergencies and the evacuation capabilities
of exits. Without considering such aspects, existing
navigation approaches may fail to keep people farther
away from emergencies of high hazard levels and
would probably encounter congestions at exits with
lower evacuation capabilities. In this proect, we
propose a situation-aware emergency navigation
system, which takes the hazard levels of emergencies
and the evacuation capabilities of exits into account
and provides the mobile users the safest navigation
paths accordingly By guiding users following the
descend gradient of the hazard potential field, System
thereby can thereby achieve guaranteed success of
navigation and provide optimal safety.
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1. INTRODUCTION
A. About wireless communication in emergency
situation.

As emergency or dangerous situations change, it
becomes necessary to frequently update the route
plans for the guided users. Path dynamics in
traditional packet routing process typically occurs
between delivering different packets, while such
dynamics in the navigation process might exist all
along for guiding single individuals. People may even
move backward to seek broader opportunities under
varied situations.

There have been attempts made at guiding navigation
using WSNs. Most, if not all, existing approaches
assume the availability of locations on each sensor
node. Knowing the locations of dangerous areas, the
sensor network can perform easy and efficient route
calculations to navigate internal users out of the
emergency area. The location information, however,
may not always be available in many realistic
situations where emergency guidance are needed, for
example, in an underground tunnel or coal mine, a
complex indoor area, and so on. The requirement of
location  information largely  constrains the
applicability of existing approaches to location-free
environments. In addition, existing approaches
usually do not specifically consider the impact of
variations of dangerous areas, for example, the
expansion, shrinking, or disappearing of areas which
is deemed dangerous. In reality, such variations often
degrade the effectiveness of existing designs or even
overwhelm them. So far they haven’t take evacuation
capability of exits into account which makes big
impact in real time.

B. Problem to be solved.
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We have arrive at the plain fact that a practical and
efficient emergency navigation scheme should be
situation-aware, which means that we should take into
consideration both the hazard levels of concurrent
emergencies and the evacuation capabilities of exits.
Despite its importance, on the down side, we
capitalize that it is not straightforward to design such
a situation aware emergency navigation. It is non-
trivial to directly extending existing methods which
inherently aim at navigating users along the paths
with equal distances to emergencies. The main
challenge here is how to define the safety properly,
incorporating the impacts of both different hazard
levels of emergencies and different capabilities of the
exits at the same time.

C. Objective of project.

The objective of a successful navigation is to plan a
path for each user to one or more pre known exits on
the field that lead to safe departure, bypassing all the
dangerous areas. In Fig. 1, there is an exit in the fields
that users are required to lead to. We depict such an
example route that leads the internal user to the exit.
The navigation process is carried out in a fully
distributed manner without any dedicated central
agents like sinks. Each user is handoff guided by the
sensor along the entire route.

2. PROPOSED WORK.

We consider the scenario of navigating human beings
on the field under emergencies, where there might be
several dangerous areas that threaten the safety of
human beings, People need to be guided out of the
field while keeping away from those dangerous areas.
Fig. 1.1 depicts such an example scenario. We
characterize the navigation problem as a path
planning problem and present its assumptions,
objectives as follows.

Assumptions: We assume an emergent field
containing several areas of dangers, as the red areas
shown in Fig. 1. The dangerous areas might emerge,
disappear, expand, or shrink as the time passes. The
number of dangerous areas at any time is finite.
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Fig. 1.1 Navigation for trapped user

A sensor network system is deployed in the field,
where each sensor is able to detect the dangers
distributed over the field. The sensor node triggers a
“yes” alarm if it resides in the dangerous area (red
nodes mn Fig. 1.1) and triggers “no” if outside (sky-
blue nodes in Fig. 1.1). Thus, the boundary of a
dangerous area can be outlined by the pairs of
neighboring sensors with different outcomes. Each
user carries a communicating device that can talk
with system. By measuring the strength and direction
of wireless signals, the user is able to track any
targeted sensor node . Thus, the navigating route can
be interpreted as a sequence of nodes.

3. Related work:

A variety of research works have been done on these
issues ranging from utilization of GPS systems to
using signal strengths from nodes and coordinators.
GPS-based techniques are one of the commonly used
techniques in WSNs and are mostly used in large-
scale WSNs [2], [3]. However, GPS based systems
suffer from drawbacks, like high cost (at times more
than the cost of a small sensor node), inaccuracy in
working when in an indoor environment and very
high energy-consumption [4] and are thus not suitable
for small scale WSNs. [6]-[8] propose variety of
range-free and range based target tracking and
localization algorithms in WSNss.

While, range-free algorithms calculate a sensor nodes
location from the network connectivity [6], the range-
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based algorithms mostly rely on anchor nodes to
supply the distance measurements and then perform
triangulation or maximal likelihood estimation
techniques to calculate the locations of unknown
nodes in a WSN . The commonly known techniques
to calculate the range information include measuring
the Time of Arrival (TOA), Time Difference of
Arrival (TDOA), Received Signal Strength Indicator
(RSSI) [7] etc.

The schemes proposed in our work use RSSI to
perform the target tracking and localization
techniques. Another commonly used parameter for
location tracking and localization in WSNs is the
received signal strengths (RSS) from coordinators and
sensor nodes [4]. RSS (in its different forms) may
form the basis for determining the requirement of a
handover activity and tracking /deciding on the target
coordinator to handover with. Commonly used
parameters in this regard are the Received Signal
Strength Indicator (RSSI) [1], the Link Quality
Indicator (LQI) [2], and the Packet Reception Rate
(PRR) [3]. However, as considering only RSSI-based
or LQI based measurements for target tracking during
a handover may result in inappropriate decision and
selection of the handover target, other essential
parameters to consider, in this context, are movement
direction, speed and distance of the device [4]. We
propose here three different target tracking schemes,
primarily based on RSSI, during handover activities in
WSNs. Other parameters considered for the schemes
are distance and movement direction of the sensor
nodes.

4. CONCLUSION:

This system conducts the first work on situation-
aware emergency navigation by considering a more
general and practical problem, where emergencies of
different hazard levels and exits with different
evacuation capabilities may coexist. We first model
the situation-aware emergency navigation problem
and formally define the safety of a navigation path.

We are currently devoting to conducting a small-scale
system prototype under more complex scenarios. In
the future, we would like to explore modeling the
hazard speed in the context of emergency navigation.
We also plan to cooperate with the local Fire
Department to test our prototype, e.g., in the fire
fighting exercises, to provide more evidences on the
real effects on user safety in real scenarios.
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