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Abstract

We developed a sustainable surveillance robot that is cost effective using an Arduino microcontroller together with a motor
shield and an Android smartphone that runs the Operating System. The robot consists of a video camera and wifi robot link.
Smartphones come with superb hardware that satisfies the above needs. This can be leveraged upon through the use of APIs
(Application Programming Interfaces) that is provided for the operating system. However, the building cost for the robot with a
smartphone is greatly reduced. The robot can be remotely controlled using the wifi module and a microcontroller, smart phone
interface embedded on the robot. The camera on the robot is used to capture and record real time video from the robot. The robot
can be controlled based on visual feedback from the same smartphone. The four wheeled dc motors help to navigate the robot
and ultrasonic sensor to avoid obstacles. The camera is attached to the wifi robot link which enables it to capture the environment
or any object of concern. Experimental results with varied positions of obstacle show the flexibility of the robot to avoid it and
have shown a decent performance and it is getting a communication range of nearly 50m, which is good enough for many
surveillance applications.
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1. Introduction

Surveillance systems are broadly received in general society zone, for example, airplane terminal parlors,
bookshops, parking areas, and so on. What they are most concerned about is strange practices of one individual or
the group. In the family unit, understanding of human occasions is likewise essential, the observation robot can be
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utilized to help the elderly live more securely and care for children all the more helpfully. Furthermore, there are
constantly some settled relatives who live in the house, so when no one is at home, the observation robot can be
useful to tell who is invited into the house. The surveillance robot needs to get a few insights into a specific end goal
to find where the individual is. Indications ought to have solid associations with the presence of the individual, and
one of the dependable clues is the acoustic data. The observation robot utilizes anomalous sound discovery to find
the interlopers. A few ventures have been done to conquer the issue and one of the essential thoughts is building up
a reconnaissance portable robot. Mobile base promises additional flexibility to end user in new applications [1],
[10]. A few related works are discussed.

1.1. A Wireless Mobile Robot Using Arduino

Wireless robot systems developed exploitation the Arduino microcontroller are enforced, however wireless
communication between mobile and mobile is by Zigbee protocol, that limits the coverage vary of the robot [2]. A
robot that performs image process utilizing the camera on associate degree android smartphone has additionally
been developed. However, this model is delimited by the ability backup of the mobile, a problem that we have
attended by remotely acting and imaging process operations on associate degree computer, succeeding transmission
of the camera’s feed [3]. The proposed system distinctive is exclusive within the sense that it is unique within the
sense that it is a low-priced answer that many remotely manage a robot from any vary (by exploiting the internet)
and additionally offers the live videos transmission. There is no constraint on any further process as everything is
finished from a distant location [4].

1.2. Web-Based Embedded Robot for Safety and Security

In this project, an Adriano based robot is designed which uses blue tooth technology to control robot and Wi-Fi
network to transmit the video. In this system, the robot and controller both should be in Loss (Line of Sight) to
control the robot. The range of Bluetooth is very limited when compared to the Wi-Fi network, the controller can’t
move away from the region [5].

1.3. Radio Frequency Controlled Surveillance Robot

These robots are specially designed for mining accidents, earthquake disasters, and hostage situations. Many
groups of researchers have developed surveillance robots with the ability to conduct emergency search and rescue
work using robots, [6] presented ‘Robot-Assisted Emergency Search and Rescue System with a Wireless Sensor
Network’, [7] presented ‘Mobile Rescue Robot for Human Body Detection in Rescue Operation of Disaster’. [8]
presented ‘Design and Implementation of e-Surveillance Robot for Video Monitoring and Living Body Detection’
and [9] presented ‘Surveillance Robot Using Arduino Microcontroller, Android APIs and the Internet’. All of those
researchers are based on gas sensor, LDR & metal detector to detect a bomb, PIR to sensor human movement to
detect human alive or dead, LM35 to detect temperature, Distance sensors, Compass & communicating over Zig-
Bee, RF & internet. By detecting human body temperature wirelessly, the system can identify whether the human is
alive or dead.

2. Methodology

HINVO’s surveillance system consists of an android device and a robot. The robot is controlled by a remote
operator via the wifi module. The robot comprises of an Arduino microcontroller to control the robot’s motion, an
android smartphone running the Android operating system, and the required hardware such as chassis, motors,
power supply, etc. The remote operator controls the robot via sending control signals to the smartphone which are
then forwarded to the Microcontroller, which then navigates the robot in the direction desired. The camera on the
smartphone sends video feedback to the remote operator concurrently over the internet as a result the operator is
able to navigate the robot from a remote location. A visual representation is shown below in Figure 1.
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Fig. 1. Schematic configuration

Fig. 2. 3D HINVO surveillance robot
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2.1. Robot working principle

The implementation of the system was achieved using Arduino microcontroller. This model utilizes a Wi-Fi
module Robot link V4.0, an Arduino motor shield driver which controls the robot through the geared dc motors.
One of the advantages of this is that the operator can control the movement of the robot through the live video seen
using the mobile robot control platform. The Arduino is powered by a 7.4V, 2400mAh lithium polymer battery,
which sends sizeable current to the dc motor for its movement and also powers the Wi-Fi module for visual
transmission and recording of data which also send current to the servo motors for tilting the robot camera module
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Fig. 3. Flow chart of working HINVO robot
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3. Results and Discussion

Experimental results with varied positions of obstacle show the flexibility of the robot to avoid it and have shown a
decent performance and it is getting a communication range of nearly 50m, which is good enough for many
surveillance applications. The results of the implemented robotic system are shown in table 1. Our method for
surveillance robot named HINVO has been with success enforced and it has shown an honest performance in our
laboratory. The drive wheel is furnished with shaft encoders utilized for odometry mensuration. One ultrasonic
sensor prevailing to see and experience the space of obstruction constantly. We have executed the calculation
depicted in the above areas in our framework utilizing C++ and Arduino IDE. The after effect of video gushing with
confront acknowledgment capacities utilizing Robot-Link 4.0 and transmitted using 2.4GHz.

The robot is additionally ready to acknowledge victims before it, the sensing element system is extremely low-cost
as a result of it solely uses one distance sensing element.

Accuracy = (number of successful avoidances)/(number of test cases)
Table 1. figures the common precision of the robot once tried against the fluctuated environment.

Table 1. Avoidance Accuracy.

Environment Obstacle Type Detect Avoidance Accuracy  Percent
Well-lit Single solid obstacle Yes High 100%
Dimly-lit Single solid obstacle Yes High 100%
Well-lit Uniformly shaped surface Yes High 100%
Dimly-lit Uniformly shaped surface Yes Low 40%
Well-lit Double solid obstacles Yes High 75%
Dimly-lit Double solid obstacles Yes High 70%

Average 80.83%

Accuracy Range

Extremely Sharp 80-100%
Slightly sharp 60-79%
Sharp 50-59%
Not sharp 0-49%

4. Conclusion

The android based mobile robot is a cost-effective solution for many surveillance applications. The mobile robot
will accomplish tasks such as navigating the environment safely for monitoring and surveillance purposes that may
be strenuous for humans in some special cases. Experimental results with varied positions of obstacle show the
flexibility of the robot to avoid it and have shown a decent performance and it is getting a communication range of
nearly 50m, which is good enough for many surveillance applications. This project developed is an android based
mobile robot for surveillance. The robot developed on the Arduino platform for processing and its software package
counterpart helped to speak with the robot to send parameters for surveillance and monitoring. It also has the
obstacle avoidance ability; ultrasonic distance sensing element was accustomed to offer a large field of detection.
The robot is remotely controlled and also has an autonomous mode, once, in the autonomous mode, the initial
loading of the code needs no user intervention throughout its operation. When it is placed in an unknown
environment with obstacles, it was found to avoiding all obstacles with significant accuracy. The robot is controlled
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with any android gadget according to client accommodation. It might likewise be used in places like workplaces,
homes and so forth since it is fantastically low esteem and open to any person.
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