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Abstract: 

This paper proposes an advanced system for process management via a credit  card sized single board computer called raspberry pi 

based multi parameter monitoring hardware system designed using RS232 and microcontroller that measures and controls various 

global parameters. The system comprises of a single master and multip le slaves with wireless mode of communication and  a 

raspberry pi system that can either operate on windows or Linux operating system. The parameters that can be t racked are 

temperature, light intensity and gas sensor. The hardware design is done with the surface mount devices (SMD) on a double lay er 

printed circu it board (PCB) to reduced the size and improve the power efficiency. The various interesting features are field device 

communicat ion via USB-OTG enabled Android devices, on field firm ware update without any specific hardware and remote 

monitoring and control. 
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I.  INTRODUCTION 

 

The project is aimed at evaluating the performance of an  

operating system on an embedded system. Before delv ing into 

its implementation, an  introduction is needed to the parts 

involved in the project. The whole report is centered around 

the field of embedded systems and the use of Linux to run 

applications on them. Hence an introduction to Embedded 

Systems and using Linux as  an OS in them is provided. 

 

1.1 Internet of Things (IOT) 

 

Internet of Things (IoTs):The internet of things is the inter-

networking of physical devices, buildings, vehicles and other 

items embedded with electronics, software, sensors, actuators 

and network connectivity which enable these objects to collect 

and exchange that data. The Internet of Things (IOTs) can be 

described as connecting everyday objects like internet TVs, 

smart-phones, sensors and actuators online where the devices 

are wisely connected together enabling new form of 

communicat ion between things and people, and between things 

themselves. Build ing IOTs has advanced significantly in  the 

last couple of years .it has added a new dimension to the world  

of informat ion and communicat ion technologies. It is expected 

that the number of devices connected to the internet will 

accumulate from 100.4 million in 2011 to 2.1 b illion by the 

year 2021, g rowing at a  rate of 36 percent per year. In the year 

2011 80% machine to machine (M2M) connections were made  

over 2G and 3G mobile networks and it is predicted that by 

2021, this ratio  will increase to 93% since the cost related with 

M2M over mobile networks are generally  cheaper. The 

development of internet of things will revolutionize a number 

of sectors from automation, transportation Energy, healthcare, 

financial services to nanotechnology IOTs technology can also 

be applied to  create a new concept and wide development 

space smart homes to provide intelligence, comfort and to  

improve the quality of life.  

 

 

 

1.2 Motivation 

 

The motivation of pro ject is in latest improvements in Wi-Fi 

and small sensor technological innovation have given base 

systems for considering enhancing effective modular systems. 

They offer the possibility  of versatility  in  use, and system 

scalability. The Raspberry Pi has turned out to be ideal as the 

primary of such a system. There are many other realistic uses 

for the weather monitoring such as tracking of temperature 

range and humidity in a home, outbuilding, green house, or 

even an art gallery Although this has been designed for passive 

monitoring it would be possible to have this used for definitely  

informing someone of a heat range change, switching on 

warming. 

 

II. WSN US ING RASPBERRY-PI 

 

The systems described previously are taken part in gathering 

sensor physical in formation and saving them, they do have a 

few restrictions that are described in this project. For 

discovering exclusions in indicator systems, creat ing groups of 

informat ion and placing predicted informat ion principles and 

evaluating them against obtained principles is a good way of 

discovering defective indicator nodes and changing them, 

however, this project  uses the in-built popular functions of 

MySQL web servers, namely Activates Delimiters, using these 

popular functions of MySQL, pred icted information varies can 

be specified in the data source table and any difference from 

this value will send a induce to aware the user that either an 

event has happened or a node is broken. Th is can examined via 

the phone app or by signing into the server to check the latest 

principles modified in the data source and compare them with 

past principles. 

 

2.1 Proposed System 

 

In proposed system we extend our data transmission to server 

so that the relevant parameters are monitored controlling 

through server. This is very useful in the case when the user is 
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moving in industrial area. Along with the data monitoring 

devices is also controlled based on the values. 

 

III. S YS TEM DES IGN  

 

 
Figure .1. System Design 

 

3.1 Hardware  

 

3.1.1 Ras pberry-Pi  

 

The Raspberry Pi is a credit - card scaled low cost computer 

that connects into a computer monitor o r TV, and uses a 

standard key-board and mouse. It is a sequence of bank cards 

scaled single-board computers developed in the UK by the 

Raspberry Pi base to advertise the educating of basic 

informat ion technology in educational institutions and creating 

countries. It is a  able little  device that enables people of all 

ages to understand more about handling, and to learn how to 

program in 'languages' like Python. It’s able to doing 

everything we have expect  a personal computer to  do, from 

surfing around the internet and enjoying high-definition video, 

word-processing, to making excel spreadsheets and playing 

games.  

 

3.1.2 DHT11 Digital Humidity and  

 

Temperature and Humidity Sensor: 

 

The DHT11 is a basic, ult ra-low cost humidity and dig ital 

temperature sensor. It uses capacitive humid ity and thermistor 

sensor to measure the surrounding air, and spits out a digital 

signal on the data pin. 

 

Features of DHT11: 

 

 -Fu ll range Temperature Compensated 

 -Relat ive humidity and temperature measurement 

-Calibrated digital signal 

 -Outstanding long-term stability 

 -Long transmission distance 

 -Low power consumption 

 -4Pins packaged and fully interchangeable 

 

It’s fairly simple to use, but requires careful timing to grab 

data. This sensor includes a NTC temperature measurement 

component and an resistive-type humidity measurement 

component and connects to a high performance 8-b it micro  

controller, offering excellent quality, fast response and cost 

effectiveness. 

 

GAS S ENSOR: 

 

 
Figure.2. Gas Sensor 

 

MQ2 flammable gas and smoke sensor detects the 

concentrations of combustible gas in the air and outputs its 

reading as an analog voltage. The sensor can measure 

concentrations of flammable gas of 300 to 10,000 ppm. The 

sensor can operate at temperatures from -20 to 50°C and 

consumes less than 150 mA at 5V. Connecting 5v across the 

heating (H) pins keeps the sensor hot enough to function 

correctly. Connecting five volts at either the A or B p ins causes 

the sensor to emit  an analog voltage on  the other pins. A  

resistive load between the output pins and ground sets the 

sensitivity of the detector. Both configurations have the same 

pin out consistent with the bottom configuration. The resistive 

load should be calibrated for your particular application using 

the equations in the datasheet, but a good starting value for the 

resistor is 20 kΩ. 

 

3.3 LIGHT DEPENDENT RES ISTOR: 

 

 
Figure .3. Light Dependant Resistor  

 

LDRs or Light Dependent Resistors are very useful especially  

in light/dark sensor circuits. Normally the resistance of an 

LDR is very high, sometimes as high as  1,000,000 ohms, but 

when they are illuminated with light, the resistance drops 

dramat ically. If the intensity of light is more (during daytime) 

the loads will be in off condition. And if the intensity of light is 

less (during nights), the loads will be switch. LDRs or Light 

Dependent Resistors are very useful especially in light/dark 

sensor circuits. Normally  the resistance of an LDR is very  

high, sometimes as high as 1000 000 ohms, but when they are 

illuminated with light resistance drops dramatically.  
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Figure .4. Rapberry Pi Interfacing with sensor 

 

3.2. Software 

 

3.2.1 Technologies 

 

Python: Python is a general-purpose, high-level programming  

language. Its design emphasizes code readability and its syntax 

allows programmers to  express concepts in fewer lines of code 

than would be possible in languages like C++ or Java. The 

language provides constructs intended to enable clear 

programs on both a small and large scale. Python supports 

multip le programming paradigms, including, imperative, 

object-oriented and functional programming or procedural 

styles .It features a dynamic type system and automatic 

memory management and has a comprehensive and large 

standard library. 

 

3.2.2 Things peak: 

 

Open source data platform and API for the Internet of Things 

provides access to a broad range of embedded devices and web 

services. ThingSpeakis an open data platform and API for the 

IoTthat permits you to gather, store, analyze, visualize, and act  

on data from sensors or actuators, such as Arduino®, 

Raspberry Pi™, Beag le Bone Black, and other components. 

For example, with ThingSpeak you can make sensor-logging 

applications, location- monitoring applications, and a online 

community of things with position up-dates, so that you could 

have your home temperature management itself based on your 

present place. 

 

 
Figure.5. ThingSpeak 

 

CHANNEL CREATION:  

 

ThingSpeak channels store datasent to them from apps or 

devices. We have created our channel as Weather Monitoring 

system. 

 
Figure.6. Channel Creation 

 

API KEYS: 

 

API keys enable you to write data to a channel or read data 

from a private channel. API keys are auto-generated when you 

create a new channel. 

 

 
Figure.7. API Keys 

 

IV. HARDWARE AND SOFTWARE SPECIFICATION 

 

FOR COMPUTER: 

Computer with Internet 

 

For Ras pberry-pi  

1) SD card of 4GB or 8GB. 

2) HDMI/DVI monitor for display.  

3) Ethernet cable fo r internet access or WIFI.  

4) Mouse and Keyboard. 

5) 5 v power supply. 

6) Sensors. 

 

Software S pecification: 

 

Languages: Python 
For Ras pberry pi  Board: 

Operating system: RASPBIAN JESSIE WITH PIXEL  

User interface: 

 

RES ULT ANALYS IS: 

 

 

http://www.thingspeak.com/
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V. CONCLUS ION 

 

The project “Web based industrial monitoring System using 

sensors and Embedded Linux board” has been  successfully 

designed and tested. It has been developed by integrating 

features of all the hardware components and software used. 

Presence of every module has been reasoned out and placed 

carefully thus contributing to the best working of the unit. 

Secondly, using highly advanced ARM11 board and with the 

help of growing technology the project has been successfully 

implemented. 
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