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Abstract:  
A robot operating system (ROS) is a collection of programs which allows a user to easily control the mobile operations of a robot. 

In the existing method data’s are stored and monitored in the computer memory and other hardware units. So it consumes lot of 

storage space, hardware unit and cost efficient. In order to overcome these disadvantages “cloud technology” can be 

implemented. This project focuses on implementing the Raspberry-pi controller to control the robotic movement with the help of 

Smart phone coupled with cloud interfacing so as to access and monitor all the information anywhere. We had made use of 

temperature and humidity sensors which monitors the environmental conditions in industrial areas for safety purpose.  
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I. INTRODUCTION 

 

Cloud computing technology has been identified in aMcKinsey 

Global Institute study in May 2013 as one of the twelve 

economically disruptive technologies of the early 21st century. 

In developing countries like India, many of these technologies 

have significant potential and promise. In particular, cloud 

computing has been identified as an immediate impact 

technology'. Just as the cell phone technology enabled these 
countries to bypass massive investments in landline telephony, 

cloud technology promises their small and medium enterprises 

(SMEs) a way to bypass heavy investments in data centers, 

data warehouses, and requisite energy resources. As SMEs are 

a major source of economic and employment growth in India, 

it has been estimated in a study by IDC conducted for 

Microsoft that up to two million jobs can be created by 2015 in 

this area in India alone.Advanced robotics and 

autonomous/near-autonomous vehicles are two other 

disruptive technologies identified in the McKinsey study as 

having major impact in the long term.While the cloud 
computing paradigm was originally developed in the cyber 

world and applied software as a service.(SaaS), in the last few 

years it has been extended to the cyberphysicalworld, 

including vehicles like cars and people with smart phones, and 

robots like ground vehicles and unmanned aerial vehicles.A 

robot operating system (ROS) is a collection of programs 

which allows a user to easily control the mobile operations of a 

robot. In this system, the robot connected with cloud. So that 

we can access and monitor all the information from anywhere. 

The large amount of storage process is not needed by 

connecting the cloud. The Camera is used to given the input to 

the Raspberry pi microcontroller. We had made use of 
temperature and humidity sensors which monitors the 

Environmental conditions in industrial areas for safety 

purpose. The Wi-Fi is used to send the data from controller to 

Mobile using the IP address of the Raspberry-Pi kit. Using 

mobile we can also control the robot movement and viewing 

the movement. Finally the data’s obtained in mobile is 

uploaded to cloud. 

 

II. THEORETICAL BACKROUND KNOWLEDGE 

 

A.  Robot Operating System 

The Robot Operating System, also known as ROS, is a 

different operating system than the ones we are used to. The 

idea is not to schedule or manage processes, instead, it 

provides a structured communications layer above the host 

operating systems of a heterogeneous compute cluster.There 

are several kinds of researches made on robotics field. 
Recently peoples notices more number of benefits on the ROS 

field. The multiple robots and cooperative robots has been 

developed based on the framework.The developing ROS helps 

in the process of starting the robot operating, and then it has 

been used to communicate between the processors to smart 

phone and store a list of topics.The different types of machines 

communicate with the help of ROS frame work.  

 

The usage of ROS the need to adapt it to new programming 

languages and platforms has increased. Due to that making 

possible the use of Python, Linux, Raspbian os software. An 
android device has several sensors on board which are 

exceptionally useful to robot. Thus we can connect the robot to 

android device.As a result, the robot connected to the cloud 

server, it giving the ability to access unlimited memory and 

storage space. The advantages of using ROS are the 

possibilities to give a task to handle multiple machines, and 

saving the working time.It has been allowed to written a 

different languages communicate with each other and 

exchange information. The major advantages are saving 

coding time because there are many codes distributed as 

packages such as robot navigation, mapping and vision. Using 

ROS there are many advantages are generated in the robotics 
system.The heavy task that can be finished very faster by using 

the robot, and the multiple task processed by paralleled. The 

message passing and exchange of information between 

processor is very simpler. 

 

B.  Connecting a Robot to the Cloud 

The robot is connecting to the internet we can helpful for lot of 

advantages like powerful computation and memory storages. It 
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also use for a massive Data resources.As explained before the 

Android device can also be used as a link to the cloud.  

So the Robot connected to the Cloud server it can make the use 

of some cloud services.The cloud also focuses on maximizing 

the effectiveness of the shared resources. Cloud resources are 

usually not only shared by multiple uses but are also 
dynamically reallocated per demand.This can work for 

allocating resources to users.Cloud computing, or something 

being in the cloud, is an expression used to describe a variety 

of different types of computing concepts that involve a large 

number of computers connected through a real time 

communication network such as the Internet.  

 

III.  PROPOSED  METHODOLOGY 

The practical example of this project is based on a low cost 

Robot with an embedded Android phone in a ROS 

environment. This project focuses on implementing the 

Raspberry-pi controller to control the robotic movement with 
the help of Smart phone coupled with cloud interfacing so as to 

access and monitor all the information anywhere.  

 

We had made use of temperature and humidity sensors which 

monitors the environmental conditions in industrial areas for 

safety purpose. The monitoring data’s details have been 

updated to the cloud server. Wi-Fi is used to send the data 

from controller to server using the IP address of the Raspberry-

Pi. 

 
Fig 1: Block Diagram 

 

A. Raspberry Pi B 
Raspberry pi B is a portable, powerful and minicomputer. The 

board length is only 85mm and width is only 56mm.Its size 

only as big as a credit card but it is a capable little PC. It can 

be used for many of the things that your desktop PC does, like 

high-definition video, spread sheets, word-processing, games 

and more. Raspberry Pi also has more wide application range, 

such as music machines, parent detectors to weather stations, 

tweeting birdhouses with infra-red cameras, lightweight web 

server, home automation server, etc. It enables people of all 

ages to explore computing, learn to program and understand 

how computers work.  

 
The Raspberry Pi Model B provides more GPIO, more USB 

than Model B. It also improves power consumption, audio 

circuit and SD card.  

It is more useful for embedded projects.The Model B is the 

higher-spec variant of the Raspberry Pi. Compared to the 

Model B it has More GPIO. The GPIO header has grown to 40 

pins, while retaining the same pinout for the first 26 pins as the 

Model B. We have 4 USB 2.0 ports, compared to 2 on the 

Model B, and better hot plug and over current behavior. The 
old friction-fit SD card socket has been replaced with a much 

nicer push-push micro SD version. By replacing linear 

regulators with switching ones we’ve reduced power 

consumption by between 0.5W and 1W.The audio circuit 

incorporates a dedicated low-noise power supply. We have 

aligned the USB connectors with the board edge, moved 

composite video onto the 3.5mm jack, and added four 

squarely-placed mounting holes.  

 

The sound output from the original model B is generally 

considered something of a joke. If you need reasonable quality 

audio, you have to use an external sound card. The Raspberry 
Pi (like almost all computers) is digital. It process information 

in 1s and 0s, or high and low voltages. However, sound waves 

are analogue. That means that they vary across a whole 

spectrum rather than just flipping between two states. The 

model B had no problem processing the digital sound, however 

the digital-to-analogue converter (DAC) was prone to adding 

noise into the output that wasn’t supposed to be there. The 

reason for this is that on the model B, there was a 3.3 volt 

supply that powered several components on the board, one of 

which was the DAC. If one of the other components drew 

current from the 3.3 volt line while sound was playing, it could 
cause the power supply to fluctuate slightly, and this 

fluctuation caused distortion to the analogue output. On the 

B+, the DAC has its own power supply from the new 

regulator, which means there’s nothing else to make the 

current fluctuate and therefore the sound output is much better. 

There are also some other minor changes to the audio 

processing to make it perform better. Serious audiophiles may 

still want additional audio hardware, butthe Pi’s sound output 

should now be good enough for most people 

 

B. Sensor Explanation 

AM2302 capacitive humidity sensing digital temperature and 
humidity module is one that contains thecompound has been 

calibrated digital signal output of the temperature and humidity 

sensors. Application of a dedicated digital modules collection 

technology and the temperature and humidity sensing 

technology, to ensure that the product has high reliability and 

excellent long-term stability. The sensor includes a capacitive 

sensor wet components and a high-precision temperature 

measurement devices, and connected with a high-performance 

8-bit microcontroller. The product has excellent quality, fast 

response, strong anti-jamming capability, and high cost. Each 

sensor is extremely accurate humidity calibration chamber 
calibration. The form of procedures, the calibration 

coefficients stored in the microcontroller, the sensor within the 

processing of the heartbeat to call these calibration 

coefficients. Standard single-bus interface, system integration 

quick and easy. Small size, low power consumption, signal 

transmission distance up to 20 meters, making it the best 

choice of all kinds of applications and even the most 

demanding applications. Products for the 3-lead (single-bus 

interface) connection convenience. Special packages according 

to user needs. 
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Fig 2: AM2302 Sensor 

 

The main application is HVAC, dehumidifier, testing and 

inspection equipment, consumer goods, automotive, automatic 

control, data loggers, home appliances, humidity regulator, 

medical, weather stations, and other humidity measurement 
and control and so on. 

 

 
Fig 3: Single bus flow chart diagram 

 

The Working and storage conditions are Outside the sensor the 

proposed scope of work may lead to temporary drift of the 
signal up to 300% RH. Return to normal working conditions, 

sensor calibration status will slowly toward recovery. To speed 

up the recovery process may refer to "resume processing". 

Prolonged use of non-normal operating conditions, will 

accelerate the aging of the product. Avoid placing the 

components on the long-term condensation and dry 

environment, as well as the following environment salt spray 

and acidic or oxidizing gases such as sulfur dioxide, 

hydrochloric acid Recommended storage environment 

Temperature is 10 ~ 40 c and  Humidity is  60% RH or less. 

 

C. Firebase Cloud 
Firebase provides a real time database and backend as a 

service. The service provides application developers an API 

that allows application data to be synchronized across clients 

and stored on Firebase's cloud. The company provides client 

libraries that enable integration with Android, JavaScript, Java, 

Objective-C and Node.js applications. The database is also 

accessible through a REST API and bindings for several 

JavaScript frameworks such as Angular JS, React, Ember.js 

and Backbone.js. The REST API uses the Server-Sent Events 

protocol, which is an API for creating HTTP connections for 

receiving push notifications from a server.  

 

IV.     DEVELOPMENT AND RESULTS 

The proposed system has been designed it contains Raspberry 

Pi and a sensor. One powerful feature of the Raspberry Pi is 

the Row of GPIO (General Purpose Input output) Pins. By 

using a python library to control the Raspberry Pi GPIO, set 

the mode of pin numbering to control the sensor. Raspberry Pi 
works on Linux Os and the software platform is python for 

dealing with monitored the environmental conditions (safety 

purpose).  

 

The temperature and Humidity range has been monitored 

continuously Every 5 seconds. The data monitored has been 

updated to the fire base cloud server with the help of Wi-Fi 

and continuous access from anywhere is feasible. The cloud 

server given a URL link address when create a own domain, 

by using a python program the URL link address and Wi-Fi IP 

address was connected then the output sensor data is updated 

through the cloud server. The updated sensor values can be 
viewed by its own Smartphone. 

 

 
Fig 4: Raspberry Pi connecting with sensor coupled 

with cloud interfacing 

 

 
Fig 5: Updated sensor value 
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Fig 6: Total Bandwidth 

 

Raspberry-pi controller with sensor interfacing for monitoring 

environmental conditions (safety purpose) has been 
implemented. The temperature and Humidity range has been 

monitored continuously. The data monitored has been updated 

to the cloud server with the help of Wi-Fi and continuous 

access from anywhere is feasible. The updated sensor values 

can be viewed by its own Smartphone.  

 
         Fig 7: Control the Robotic Movement By crating  

webpage 

 

V. CONCLUSION  

As demonstrated in this project, the practical application has 

been created. The temperature and Humidity range has been 
monitored continuously by Every 5 seconds.   The data 

monitored has been updated to the fire base cloud server with 

the help of Wi-Fi and continuous access from anywhere is 

feasible. The Proposed Method Contains the Raspberry Pi and 

a Sensor device. The sensor Provides Capabilities to monitor 

the temperature and Humidity range. The data monitored has 

been updated to the fire base cloud server with the help of Wi-

Fi and continuous access from anywhere is feasible. Raspberry 

Pi Works on Linux OS and the software platform is Python for 

dealing with monitored the environmental conditions. Then the 

output sensor data is updated through the cloud server. The 
updated sensor values can be viewed by its own 

Smartphone.The robotic movements can be controlled using 

smart phone By creating HTML web page. There are 4 touch 

buttons are available the webpage (Forward, Backward, Left, 

Right) for control the robotic direction or movement. 

Raspberry pi receives the input from camera module. The 

receiving video clips can be sending to the mobile by using 

wifi. Wi-Fi is used to send the video clips from processor to 

Mobile using the IP address of the Raspberry-Pi kit. 
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