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Abstract— In this paper, we present the principles of a low 

operational-cost but flexible Internet-based data-acquisition 

system. Existing DAQ systems depend on the procurement 

and maintenance of a computer, which can be very 

expensive, therefore a replacement for the computer is 

desirable. While a device such as a mobile phone has 

enough processing power to perform DAQ tasks, the 

Raspberry Pi presents an attractive prospect due to the 

combination of low cost and many options for connectivity. 

A novel approach is introduced to build a standalone 

embedded data acquisition with online monitoring and 

control using a Linux based platform like Raspberry Pi 

which would be capable of logging data for a variety of 

sample signals using sensors and make them available on a 

web portal for monitoring. Data acquisition system plays an 

important role in the field of control. 

Key words: Data-Acquisition, Embedded System, Internet, 

Linux          

I. INTRODUCTION 

Data acquisition systems, as the name implies, are products 

and/or processes used to collect information to document or 

analyze some phenomenon. In the simplest form, a 

technician logging the temperature of an oven on a piece of 

paper is performing data acquisition.  

As technology has progressed, this type of process 

has been simplified and made more accurate, versatile, and 

reliable through electronic equipment. Equipment ranges 

from simple recorders to sophisticated computer systems, or 

even smart phones turned into portable data acquisition 

systems.  

Data acquisition products serve as a focal point in a 

system, tying together a wide variety of products, such as 

sensors that indicate temperature and humidity. 

Data acquisition and conversion systems are used 

to acquire analog signals from one or more sources and 

convert these signals into digital form for analysis or 

transmission by end devices such as digital computers, 

recorders, or communications networks. The analog signal 

inputs to data acquisition systems are most often generated 

from sensors and transducers which convert real-world 

parameters such as pressure and temperature into equivalent 

electrical signals. The electrically equivalent signals are then 

converted by the data acquisition system and are then 

utilized by the end devices in digital form.  

The remainder of this paper describes a possible 

way to use Arduino and Raspberry Pi for weather 

monitoring, describing advantages of doing so and how to 

implement it efficiently. 

II. SYSTEM DESIGN 

This section describes the design of hardware and the 

associated software (both embedded and on the Raspberry 

Pi).  

  The hardware has two goals to obtain the data by 

sampling the inputs and to communicate this data to the 

Raspberry Pi host.  This is a generalized model. 

 
Fig. 1: 

A. DHT-11:  

DHT-11 is a Humidity & Temperature Sensor. This  sensor 

features a calibrated digital signal output. By using the 

exclusive digital-signal-acquisition technique and 

temperature & humidity sensing technology, it ensures high 

reliability and excellent long-term stability. The temperature 

measurement range is 0 – 90ᵒ C and humidity range is 20-

9096 RH. 

B. MQ-7:  

 This is a Carbon Monoxide (CO) sensor, suitable for 

sensing CO concentrations in the air. The MQ-7 can detect 

CO-gas concentrations anywhere from 20 to 2000ppm. This 

sensor has a high sensitivity and fast response time. The 

sensor’s output is in the form of analog resistance.  

C. LDR:  

A photo resistor or light-dependent resistor (LDR) a light-

controlled variable resistor. The resistance of a photo 

resistor decreases with increasing incident light intensity. 

The range of values of a ORP12, LDR . When a light level 

of 10 lux (very low light level) is directed towards it, the 

resistance has risen dramatically to 10.43 MΩ. When a light 

level of 1000 lux (bright light) is directed towards it, the 

resistance is 400 Ω 

D. ATMega-328:  

The Atmel 8-bit AVR RISC-based microcontroller 

combines 32 KB ISP flash memory with read-while-write 

capabilities, 1 KB EEPROM, 2 KB SRAM, 23 general 

purpose I/O lines, 32 general purpose working registers, 

three flexible timer/counters with compare modes, internal 

and external interrupts, serial programmable USART, a 

byte-oriented 2-wire serial interface, SPI serial port, 6-

channel 10-bit A/D converter (8-channels in TQFP and 

QFN/MLF packages), programmable watchdog timer with 

internal oscillator, and five software selectable power saving 

modes. The device operates between 1.8-5.5 volts.  
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E. Raspberry Pi:  

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, Video Core IV GPU, and was 

originally shipped with 256 megabytes of RAM, later 

upgraded (Model B & Model B+) to 512 MB. It does not 

include a built-in hard disk or solid-state drive, but it uses an 

SD card for booting and persistent storage, with the Model 

B+ using a Micro SD.  

Once the Raspberry Pi board collects the whole 

data, it formats everything into suitable data style and copies 

it into the web server that lies within the board itself. Then 

the data is displayed online whenever there is an incoming 

request via HTTP protocol. 

III. IMPLEMENTATION OF PROPOSE SYSTEM 

In order to monitor the values of environmental parameters 

observed at various locations, a Microcontroller (ATMEGA-

328) based Base station is developed. This monitoring 

system involved capturing sensor values of various 

parameters associated using different sensors. The system 

consists of processing unit, which converts analog data to 

digital data and this data which is used by Raspberry Pi as 

Web server to display the online data to monitor. TCP 

(Transmission Control Protocol) is used to establish a 

connection. A web browser using which a request is 

initiated is called as a client and web server software which 

respond's to that request is called as a server. 

 

Fig. 2: 

A. Flowchart: 

 

Fig. 3: Flowchart 

This project proposes for environment monitoring 

using a simple, cost-effective and low-power method. 

Compared with other applications, this system has 

advantages in terms of allowing direct online access 

globally and reducing overhead, which can be vitally 

important for some real-time applications. The operational 

costs get reduced by relinquishing the storage. The system 

design supports both static and dynamic IPs. An Arduino 

platform paired with a Raspberry Pi is used for data 

acquisition and data storage respectively. Data acquisition is 

aided by sensors which measure environment parameters 

such as temperature and humidity. This system offers an 

innovative approach to storing sensor data and replaces the 

traditional bulky PC’s with tiny, robust Raspberry Pi based 

Web server. 
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