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Abstract--- In this project the objective is to make a system 

that can monitor a premise remotely using mainly SPI 

protocol. There are various Analog Sensors connected to the 

System and this sensors gives analog data from of the given 

entity. This data is then converted to Digital and the data is 

processed by the Raspberry Pi board and according to the 

data we can control the System. Using this project the plant 

or a premise can be easily controlled remotely by web server 

and it can also be monitored. The Web Server will be ported 

on a linux based board and this board acts as a Web Server 

and the server can be assessed remotely using Ethernet. 

Here we are using SPI as a protocol for communication 

between the analog devices and the microprocessor.SPI is a 

simple and efficient Protocol and it is easy to implement 

also then other protocols like IIC. Multiple devices can be 

connected to a single master so we can create a whole 

network of analog devices for various types of sensing 

elements. The project has wide range of applications in 

industries and home surveillance. This System can be used 

in hazardous places where human can’t survive easily like in 

very high temperature places or chemically dangerous gas 

plant etc.  
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I. INTRODUCTION 

Now a day’s using an Embedded System for monitoring and 

controlling is becoming very common but receiving data 

and controlling is still a concern. Various Sensors used in 

applications are Analog in nature, so to convey the data 

from that sensor in real time is very important for many 

applications such as remote monitoring and control. There 

are various ways to receive data from the sensors like IIC 

(Inter Interigated circuit), SPI (Serial Peripheral Interface) 

etc. The Communication  

Method is adapted according to ease of applications 

and convince.  

Sensor technology is one of the three foundations 

for information technology. During the future development, 

it is integration, multifunction, intelligence, high-precision, 

high stable, high-reliability and network that will be the 

focus for the sensor technology YI Temperature & humidity 

sensor plays a more and more important role in area of 

agriculture, meteorology, environmental protection and so 

on.  

The output signal of sensor are voltage, current, 

resistance or frequency, using which to design a control or 

measure system, signal condition circuit has to be designed. 

Although digital temperature & humidity sensor of new type 

has simple interface to MCU, its precision is low by which it 

is difficult to accomplish a network system design. 

Here in the project an analog sensor will be 

connected to a microprocessor board raspberry pi using SPI 

protocol. The analog device (sensor) will give data of the 

desired quantity of the outer world like temperature, 

pressure,humidity etc. According to the data received 

necessary action can be taken if needed or it can be 

controlled and monitored. 

The application of the project is widely applicable 

to many fields in the industry. The application is useful 

where the data monitoring is at remote places. This can be 

also useful at the hazardous places where the temperature is 

higher and also the humidity or the atmosphere is not good 

for human to breath.This areas can be easily monitored by 

the system. Various Sensors for measurement can be 

connected to the ADC with the output can be monitored.  

II. PROJECT OVERVIEW 

 
Fig. 1: The Block Diagram of the project 

Here in the project we are connecting an Analog 

Device (Server) to the Raspberry pi using SPI method. In 

this diagram as shown the Sensor is connected via SPI 

protocol and the data that is coming from the sensor is send 

to Raspberry Pi and the board process on the data which is 

provided to it from the Sensor. 

This data is monitored and it can also be controlled 

remotely using Server on the microprocessor board via 

Embedded Server. 

3) Hardware Design of the system 

 
Fig. 2: Hardware Architecture of board with MCP 3008 

 SPI Communications A.

SPI (Serial Peripheral Intreface) is a synchronous serial data 

link that can be operated in full duplex mode for 

communicating between two devices. Devices communicate 

in master/slave mode where the master device initiates the 

data frame. Multiple slave devices are allowed with 

individual slave select lines. 
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Fig. 3: SPI Basic Communication 

 MCP 3008 ADC B.

 The MCP3008 chip is an SPI based analogue to digital 

converter (ADC).  

 It has 8 analog input channels that can be configured for 

single ended and differential ADC conversions.  

 The MCP3008 is a 10-bit ADC that can convert 200 

kilo samples per second (200ksps).  

 The MCP3008 comes in 28 PDIP and SOIC packages. 

 
Fig. 4: MCP 3008 Pinout 

Typically the VDD pin is connected to a 3.3V 

power. The AGND and DGND pins can be connected 

directly to the ground reference point. The VREF pin is the 

reference voltage which is the largest possible voltage that 

the ADC can interpret. In our scenario we will connect the 

VREF pin to 3.3V (same as VDD). So if 3.3V was sampled 

on any of the ADC’s channels it would be interpreted as the 

maximum digital value that can be represented by this 10-bit 

ADC i.e. 2^10 – 1 = 1023 

 RaspberryPi C.

 
Fig. 5: Raspberry Pi Board 

 The Raspberry Pi is a credit-card-sized single-board 

computer.  

 The Raspberry Pi has a Broadcom BCM2835 system on 

a chip (SoC), which includes an ARM1176JZF-S 

700 MHz processor (The firmware includes a number 

of "Turbo" modes so that the user can attempt over 

clocking, up to 1 GHz 

 It has Video Core IV GPU. 

 It has a RAM of 512 MB.  

 It does not include a built-in hard disk or solid-state 

drive, but uses an SD card for booting and long-term 

storage. 

III. CONNECTING SENSORS WITH RASPBERRY PI 

 
Fig. 5: Raspberry Pi with ADC MCP3008 and with 

temperature sensor 

As Shown in figure we have connected the 

Temperature Sensor with a adc mcp 3008.This adc converts 

analog values from a sensor and converts them into digital 

values.This Values can be read at the pc with linux 

operating system.The values of ADC are read by a C 

language Code. 

IV. PSUDO CODE FOR READING FROM ADC 

#include "spi_mcp3008.h" 

 int main(void) 

{ 

 struct spi_mcp3008 a2d; 

 mcp3008_init(&a2d,"/dev/spidev0.0", 

SPI_MODE_0, 1000000, 8); 

 int n = 20,i; 

        int a2dVal = 0; 

 int a2dChannel = 0; 

        unsigned char data[3]; 

  for(i=1;i<=n;i++) 

 { 

         data[0] = 1;  //  first byte transmitted -> start bit 

         data[1]= 0b10000000 |( ((a2dChannel & 7) << 

4)); // second byte transmitted -> (SGL/DIF = 1, 

D2=D1=D0=0) 

         data[2] = 0; // third byte transmitted....don't care 

          spiWriteRead(&a2d,data, sizeof(data) ); 

          a2dVal = 0; 

                a2dVal = (data[1]<< 8) & 0b1100000000; //merge 

data[1] & data[2] to get result 

                a2dVal |=  (data[2] & 0xff); 

         sleep(1); 

         printf("The Result is:%d\n",a2dVal);         

}    } 

V. OUTPUT OF THE PROJECT 

 
Fig. 6: Output of the Project on linux 

http://hertaville.com/wp-content/uploads/2013/07/gg3.png
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VI. CONCLUSION 

It can be concluded that by the solution we can monitor and 

control the data or a system in a sufficient and cost effective 

manner with less human required for monitorring and the 

data can be controlled remotely so the person can also use 

the system and control the premises. 

This system can be used in a remote area is well 

and this system can be applied to home system,automation, 

refinary etc. 
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