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Abstract - We present a real time smartphone based binocular surveillance system using Google Cardboard for monitoring 
post disaster region. This system scans the disaster struck areas using two cameras mounted on a robot. These cameras send 
the real time feed to an android device which is used in accordance with a head mount to be able to view in virtual world. 
The Head Mounted Display(HMD) is also capable of tracking the head movement of a user which results in movement of 
the camera assembly on the robot in the desired direction. 
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I. INTRODUCTION 
 
Disaster struck regions need a close inspection to 
locate affected people as well as to retrieve valuables.  
This is one of the challenging tasks which we face 
very often. Conventionally, the recuperating 
operationsare carried out by rescue officials who are 
at the risk of exposure to dangerous situations that 
can cost them their lives. On the other hand fully 
automated procedures can’t be an ideal solution 
because of certain limitations like inability to 
distinguish between the required and undesirable 
particulars etc. Hence designing a robust system is 
difficult.  
 
A pragmatic approach to this issue would be to 
integrate human intervention with automated 
technology. Virtual reality (VR) can be one of the 
plausible outlooks for the same. It is a tool to 
replicate an environment that simulates physical 
presence and allows the user to interact with the real 
world thus making it an apt choice. 
 
II. HEAD MOUNTED DISPLAYS 

 
Implementation of VR can be accomplished with the 
help of a HMD i.e. Google cardboard.HMD is a 
device intended to present virtual image of a micro 
display to the user at comfortable viewing distance 
and magnification. To obtain an enhanced view of the 
real environment, users wear see-through HMDs to 
see 3-D computer-generated objects superimposed on 
their real-world view [1].It has 
both intrinsic parameters –focal length, aspect ratio, 
center pixeland extrinsic parameters – position of the 
opticcenterand orientation of the principal ray. 
 
HMDs can be classified as see-through andnon-see-
through. Of the see-through variety, there are two 
sub-categories: optical-see-through and video-see 
through.  Non-see-through HMDs usually place the 
display device   directly in front of the observer's eye, 
and are thus optically much simpler than either of the 
other two types of HMD. For non-see-through HMDs 
calibration involves either the observer removing the  

 
headsets comparing the widths or locations of objects 
presented in the real world with those shown in the 
headset or judging the separation of features in the  
HMD image with an after-image produced by a bright 
flash [2]. The Fig 1 shows one of the latest and 
widely used HMD i.e. the Google cardboard. 
 

 
Fig 1: Google Cardboard [3] 

 
2.1 Field of View in an HMD 
Binocular (or stereoscopic) Field Of View (FOV) 
refers to the part of the displayed image visible to 
both eyes. FOV may be measured horizontally, 
vertically or diagonally. 

 
Fig 2: Binocular Field of View 

 
The field of view (FOV) in most head-mounted 
displays (HMDs) is no more than 60 degrees wide – 
far narrower than our normal FOV of about 200° 
wide. This mismatch arises mostly from the difficulty 
and expense of building wide-FOV HMDs. Previous 
work in virtual reality too has shown that 
restrictingFOV to 50° or less in an HMD can degrade 
performance [4]. 
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2.2 Difference between Standard HMD and Virtual 
Reality 
The key difference between a standard head-mounted 
display and a full “virtual reality” experience is in the 
details of what each device does for the user. The 
distinction is the level of participation and the active 
and inactive consumption of whatever content is 
being streamed to the display itself. These devices are 
able to keep accurate track of where you are in the 
real world, and then translate that data into movement 
or actions within the experience itself. Thus, a static, 
controller-based movement system is transformed 
into a fully immersive experience. 
 
III. DETAILS EXPERIMENTAL  

 
The basic idea of the surveillance is to have a remote 
camera which streams a video feed back to us. The 
system that we propose will function as shown in Fig 
3. 

 
Fig 3: Block Diagram 

 
 For experimental purpose our system will be using 
the cameras of a pioneer robot which is a standard 
robotic platform as mentioned above. The pioneer has 
two cameras (placed at a distance between 2 eyes 
considering FOV criterion) and two motor controlled 
wheels as shown in Fig 4. 
 

 
Fig 4: Robot 

The pioneer we use runs on an open source platform 
called Jde Robot, similar to ROS (Robotic Operating 
System) but the various components communicate 
using internet communications engine (ICE) which is 
a middleware. All the simulations are carried out in 
simulation software for robots called gazebo. 
 
3.1 Android Application 
As depicted in Fig 3 the pioneer communicates with 
the android device using an android application 
named “Cardboard Viewer”. The android app 
development has been done using Eclipse IDE. The 
app consists of a main page (Activity) that displays 
the video stream and a settings page. The settings 
page consists of options to change the Protocol, IP 
address and proxy name for ICE network connection. 
The android application is also capable of detecting 
head movements using the gyroscope present in a 
mobile. 
 
3.2 Simulations 
At first we load a scene in gazebo containing pioneer 
in an environment with walls and no interfering 
objects that depicts an environment without obstacles 
as shown in Fig 5. The pioneer is moved around in 
the environment using a teleoperator component. 
 

 
Fig 5: Pioneer robot (red colour) loaded in a scene in Gazebo 

 
Then we load interfering objects such as spheres and 
cuboids in the scene as shown in Fig 6. 
 

 
Fig 6: Environment loaded with spheres and cuboids 
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From this pioneer(which acts as a server on a 
network) we get a camera feed using ICE. This 
camera feed is fetched by an android mobile 
connected to the network which acts like a client. 
Since we get the feed from both the cameras we 
optimize the application for use in Google cardboard.  
 
IV. RESULTS 
 
The result of the simulations is a stereoscopic 3D 
stream as shown in Fig 7. This stream allows us to 
view the environment of gazebo in 3D when viewed 
from a cardboard. The view we get is similar to view 
experienced by a pioneer. Also when the viewer 
moves his head in a particular direction the pioneer 
turns towards that side to be able to view that 
particular area. This has an added advantage over 
existing technologies along with 3D viewing 
capability. 

 
Fig 7: Stereoscopic stream shown in the application 

CONCLUSION 
 
The idea that we propose offers an affordable and 
viable solution for post disaster surveillance 
operations which is easy to implement. Also the 
experimental results are based on simulations and can 
be regarded to be closer to the expected outcome. 
However, the actual implementation can have some 
sort of discrepancies that can’t be anticipated without 
real time testing. Hence with further research and 
study we can ensure that the desired results can be 
obtained. 
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