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Abstract— This paper presents the detection of real time 

temperature, relative humidity and object distance using 

raspberry pi. Knowledge of temperature and relative 

humidity course during a certain time is needed in scientific, 

medical and industrial applications. For recovery of this 

information from various devices such as manual readings, 

chart recorders or data loggers can be used. A data logger is 

an electronic device that combines analog and digital 

measurements with programming methodology to sense 

temperature, relative humidity and other parameters such as 

voltage and pulse. The data loggers take input from the 

thermocouple temperature, humidity and ultrasonic and 

various sensors. This data is then passed to the things 

board(cloud) and analysis software for storing and analyzing 

the monitored data. The various technical milestones 

achieved by the researchers in this field has been reviewed 

and presented in this survey paper. 
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I. INTRODUCTION 

The most important factors for the quality and productivity 

of plant growth are temperature, humidity and light. 

Continuous monitoring of these environmental variables 

provides valuable information to the grower to better 

understand, how each factor affects growth and how to 

maximize crop productiveness[1] .Greenhouse is one of the 

most suitable areas for implementation of automation, 

computing technologies. Many greenhouses have climate 

control systems, which are usually composed of many 

temperature and humidity sensors required to monitor 

greenhouse data .Traditional monitoring system for 

agricultural greenhouses generally uses wire communication 

technology [2]. But intelligent Measurement and control 

technology is still hard to applied and promoted in real 

production, for the laying of communication wires and 

cables, the easily aging, unreliable ,costly and hard 

maintaining cables. Temperature and humidity must be 

maintained within certain limits to achieve repeatable 

results, reduce the cost of tedious corrections and meet 

regulatory and correctness requirements. Data loggers use 

digital technologies, such as advanced microprocessors, 

solid state sensors and fully featured software, which 

maximize accuracy. As there is no moving part to wear out 

and with powerful software compensation, data loggers can 

deliver greater accuracy over larger periods of time. Due to 

their small size and portability, they can also be moved 

closer to the critical areas where calibrations take place, 

providing greater accuracy for each calibration. 

II. RELATED WORK 

In recent years large amount of research work is being done 

in data loggers and greenhouse system. Jiang Xiao, Bei 

Jiang in[3], proposed  design for wireless Temperature and 

humidity monitoring system of intelligent greenhouse. It 

stated Surplus 16-bit single chip microcomputer as the core 

control of the system. Combined with wireless transceiver 

chip NRF401, USB interface device PDIUSBD12 and 

temperature and humidity module YXHT300U and also 

designed a wireless temperature and humidity monitoring 

system which used in intelligent greenhouse. It also 

proposed a system that the data of temperature and humidity 

are collected, and then are transmitted to central station from 

these base station and then data transmitted to the computer 

where they are analyzed via the USB interface. The status of 

the wireless transceiver is monitored by the system software 

which made its reliability improved.[4]TongtongYin, 

WeinjieFengm and ZheyingLI proposed Temperature and 

humidity wireless sensing and monitoring systems applied 

in greenhouse , in which network structure used in this paper 

is star topology. It consists of one more sensor nodes, some 

repeat nodes, one main node, PC Terminal, MYSQL, web 

service and one real time alarm system.[5] Mustafa 

AlperAkkas,RadosvetaSokullub did an IOT based 

greenhouse monitoring system with Micaz Motes, with this 

system farmers can control their greenhouse from their 

mobile phones or computer which have internet connection. 

Kun Han et al.[6] proposed the design of an embedded 

system development platform based on GSM 

communications. Through its application in hydrology 

monitoring management, the authors discuss issues related 

to communication reliability and lightning protection, 

suggest detailed solutions, and also cover the design and 

realization of middleware software. This hydrology 

monitoring system based on a wireless communication 

network is a sophisticated practical application of an 

embedded system, which includes intelligence, high-

efficiency and incorporates hydrology monitoring 

management services as well. The studies mentioned above 

are based on real life solutions but their major strength is the 

software. In the work presented below, both hardware and 

software are integrated to produce a wholesome 

implemented solution for monitoring greenhouse operation. 

 [7] Hernan S. Alar, Danilo C. Sabado also 

proposed design for real-time Data Acquisition system with 

an Arduino based microcontroller, touch screen panel and 

sensors for monitoring aerial parameters and soil moisture 

were developed, calibrated and tested. 

III. MONITORING TEMPERATURE AND HUMIDITY OF THE 

GREENHOUSE ON THE CLOUD 

The proposed method aims at continuously monitoring the 

Greenhouse real time temperature and relative humidity at 

fixed interval of time. Here the monitoring node is raspberry 

pi[8]. The Sensor utilized here is DHT22 

Temperature/Humidity. The sensor is connected to the 

raspberry pi kit using jumper wire. The raspberry kit is 

programmed using python language. Real time sensor Data 

is Monitored on ThingsBoard . Thingsboard is an  open 

source IoT cloud Platform using MQTT protocol we can 

communicate between devices on Thingsboard . The 

temperature is displayed in degree celsius or Fahrenheit as 
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required. To know the current temperature and relative 

humidity at remote location, the user can login on 

thingsboard by entering username and password by the user. 

Web application opens after entering password and with the 

output graphical representation can also be obtained. 

Raspberry pi processed data will be updated continuously on 

cloud server & user will get to know the stored data on 

hourly and daily basis. 

 For this we have design code for DHT22 sensor in 

python ,Also other languages like C language, C++, JAVA 

can be used but python is used for current application as it 

has following advantages: Python programs are typically 3-5 

times shorter than equivalent Java programs. This difference 

can be attributed to Python's built-in high-level data types 

and its dynamic typing. Python is designed to be highly 

readable. Python is a simplest, dynamic, interpreted, object 

oriented language. Python interpreters allowing Python code 

to run on a wide variety of systems. 

 
Fig. 1.1: Block diagram of proposed system 

IV. PERFORMANCE AND EXPERIMENTS 

First of all Raspberry pi has to be prepared and for that we 

require THINGSBOARD. Thingsboard is an open-source 

IoT platform that enables rapid development, management 

and scaling of IoT projects. 

 Provision and control devices. 

 Collect and visualize data from devices. 

 Analyze device data and trigger alarms. 

 Deliver device data to other systems. 

 Enable use-case specific features using customizable 

rules and plugins. 

A.  Provisions to get connected with Things Board 

This step contains instructions that are necessary to connect 

RPi to ThingsBoard. 

 Open ThingsBoard Web UI (http://localhost:8080) in 

browser and login as tenant administrator 

login: tenant@thingsboard.org 

password: tenant 

 Go to “Devices” section. Click “+” button and create a 

device with the name “DHT22 Demo Device”. 

 Once device created, open its details and click 

“Manage credentials”. Copy auto-generated access token 

from the “Access token” field. Please save this device token. 

It will be referred to later as $ACCESS_TOKEN. 

 Click “Copy Device ID” in device details to copy 

your device id to the clipboard. Paste your device id to some 

place, this value will be used in further steps. 

B. Provisions for Dashboard 

Download the dashboard file using this link. Use 

import/export instructions to import the dashboard to your 

Thingsboard instance. 

C. Programming on RaspberryPi 

 MQTT library installation 

 Adafruit DHT library installation 

 Application Source code - This application consists of a 

single python script that is well documented. It is 

necessary to  modify THINGSBOARD_HOST constant 

to match your Thingsboard server installation IP 

address or hostname 

 Running the application 

 Data Visualization 

V. RESULTS 

Data from RPi is sent to ThingsBoard server and is updated   

as well as stored after every 2 secs. Actually the processing 

time of sensor is 2 secs so the data gets updated every 2 

secs. Time of update can be increased but can’t be reduced. 

Data from sensor is visualized using different widgets. 
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