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Abstract— Recently, the farmers gain more profits by 

producing the quality product. The effects of the global 

warming make more difficult planning in uncontrolled 

environment. On the other hand, the yield does not match 

customers’ needs. For these reasons, planting in a controlled 

environment is easy to maintain and to control important 

factors such as light, temperature, and humidity. Using of 

sensors coming in a greenhouse as Wireless Sensor The brain 

of the prototype is the ESP8266 based Wi-fi module 

Nodemcu (12E). Four sensors are connected to the Nodemcu 

namely temperature and humidity sensor (DHT11), water 

lever sensor, and Light Dependent Resistor (LDR). Nodemcu 

send data to database. Whenever these values exceed a 

chosen threshold limit for each a sensor valued. Then system 

will automatically E-mail to the owner of the appliance to 

take necessary Action. The results of this study will be useful 

for the farmer and related organizations applying in the farm.    
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I. INTRODUCTION 

Humans require air, food, water, and living space in order to 

survive. These things are not endless in nature and thus 

humans are dependent upon the optimization of land area and 

the preservation of biodiversity. The human population is 

increasing and predicted to expand from 7.0 billion to 9.5 

billion people within the next 40 years. An ever-increasing 

demand for food species is implied, and it is estimated that 

food production will have to be doubled in order to 

compensate and provide availability to all. The word 

“Hydroponic” defines as any means to grow plants via a 

medium that does not include the use of soil but involves 

inorganic nutrients or nutrient solution. Gericke who 

described methods of growing plants in liquid media (nutrient 

solution) introduced the term Hydroponics. Besides Gericke, 

many attempts were made to adopt the methods of soilless 

growing plants during thirties. However, technological 

progress was too inadequate due to insufficient knowledge 

about the nutrients and high cost involved in the process. 

Despite of all, countries like USA and others were keen to 

adopt this technology so that growing plants indoors without 

the favorable soil required as well as controlling the nutrient 

is possible.  

One of the basic principles for Planting, both in soil 

and in hydroponic systems, is to provide all the nutrients the 

plant needs. Several chemical elements are essential for 

growth and production of plants, in sixteen elements: carbon, 

hydrogen, oxygen, nitrogen, phosphorus, potassium, Sulphur, 

calcium, magnesium, manganese, iron, zinc, boron, copper, 

molybdenum and chlorine. Among the elements mentioned 

above, there is a division according to their origin: organic, 

C, H, O and minerals; broken down into macronutrients, N, 

P, K, Ca, Mg, S, and micronutrients, Mn, Fe, B, Zn, Cu, Mo, 

Ni, Cl (Malavolta, 2006). In hydroponic crops, absorption is 

usually proportional to the concentration of nutrients in the 

solution near the roots, being much influenced by 

environmental factors such as temperature, conductivity of 

nutrient solution, light intensity and air humidity. 

In Proposed System, we calculate all parameter from 

environment like humidity, temperature, water level 

(Nutrition level) and Light intensity. All this data sent to API 

for storing into database and comparing sensor data with 

threshold value (value use for sending e-mail to owner of 

system in critical situation.). we also providing Platform for 

monitor sensor data, Manual control of Actuator, Actuator 

on/Off Detail (Log Details) and Profile view and update. 

Owner of system can also create temp user for there system 

with specific permission like only monitoring, monitoring 

with manual control etc. 

II. LITERATURE SURVEY 

Author Article/Patent Date Description Findings 

Horibata 
US patent 

-4926584 
May 22,1990 

Apparatus for 

Project 

The roots bulb should have 

nutrition as well as balanced 

oxygen lever foe disease 

free growth 

Cole et al. 
US patent 

-6578319B1 
June 17,2003 Methods for fabrication of roots 

Seeding required different 

frame 

Kuschak 
US patent 

-0223128A1 
Sep 10,2009 

Monitor and controller devices 

required in hydroponic farming 

PH. probes, temp, light 

Water level sensors are 

required for optimal 

development of plants. 

A. G.A. du Toit & 

M. T. Labuschagne 
Article 2007 

Comparison between hydroponic 

and soil-based farming 

It is found that hydroponic 

is 25% more efficient and 

consume only 10 % water 

compare to soil farming 

III. PROJECT FEATURE 

1) Nodemcu Perform Operation on sensor data if necessary. 

2) Nodemcu Send Data to API for Store data in Database. 

3) User can monitor sensor data on website. 

4) Actuator can be control by website on demand of 

authorized user. 

5) Authorized user can see past data on selected time 

period. 

6) Authorized user can also see log detail of actuator. 
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7) Authorized user can also create temporary user for there 

system with specified permission. 

8) There is also admin panel for monitor user and create 

user. 

IV. METHOD 

A. Getting Sensor Data 

We are using Nodemcu (micro controller) to get sensor data 

using c language. 

 
Fig. 1: Nodemcu code for sensor 

Above written code is used to get sensor data. 

B. Sending to Webserver API 

After getting sensor data Nodemcu send data to website page. 

That is used to store sensor data to database. If sensor data is 

null or empty in that case Nodemcu will not send to website 

for update in database. 

 
Fig. 2: Nodemcu code for send data to webserver 

C. Insert Into Database 

On another side of website, we are using php to connect with 

database and insert into that. There is case where we are 

comparing previous data with current data of sensor. If 

difference between them is greater than 8 then sensor data 

will insert into database. 

 
Fig. 3: API Code run at webserver 

D. Algorithm 

There is two section in algorithm. First on internet connection 

and Second Without internet connection. 

 
Fig. 4: Nodemcu code algorithm 

V. SYSTEM DESIGN 

Basic structure of system is Nodemcu collect data and send 

to website to store data into database. On website User can 

monitor data in graph like structure. Actuator can be on or off 

manually using website. User can see activity of actuator by 

using website. User can modify their detail on profile page. 

 
Fig. 5: Proposed System Architecture 

A. Hradware Requirement: 

1) Nodemcu ESP8266 

2) Water Pump 

3) Temperature Sensor (DHT11) 

4) Humidity Sensor (DHT11) 

5) Relay circuit (4 channel) 

6) DC Fan 

7) Aquarium pump 

B. Software Requirement: 

1) For Developer 

1) Visual studio code 

2) Arduino IDE 

3) Wamp server 64 

4) 000webhost 

2) For User 

1) Pc or Laptop. 

C. Nutrition Film Technique 

N.F.T. are develop for our system to provide Nutrition to 

Plant. fig7 describing structure of N.F.T. In N.F.T., there is 

two compartment one is for plant and other for Nutrition Tank 

where Nutrition Placed. Nutrition Tank connected with 
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Upper Compartment with 3mm Rubber Pipe. And Pipe 

connected with Pump which is helping to flow of Nutrition. 

Pump will activate automatically on daily routine as well as 

Manual On/Off by user.   

In case of Nutrition ran out in Tank. User will notify 

by Email. When Pump will on Automatically then it will on 

for 5 minutes. And in case of Manual control It depend on 

user input for on. N.F.T. setup also have Aquarium for 

Providing Oxygen to Nutrition in case of need. Aquarium is 

inside the Nutrition Tank in Nutrition. 

N.F.T Setup is very small and portable. It takes very 

small Place for setup. Pump need small Power Supplier for 

power. So, we use normal electricity connection with 

homemade transformer. 

 
Fig. 6: Hardware Setup 

 
Fig. 7: Nutrition Film and System Architecture 

Hardware setup composition of Nodemcu, Relay circuit, 

Power circuit and sensor. Sensor connected with Nodemcu 

for environment study and Relay circuit also connect with 

Nodemcu for controlling Actuator like led, Fan, Pump and 

Aquarium. 

Nodemcu connect with power circuit for power.  

Actuator and Sensor relate to Nodemcu on following pin. 

 

VI. RESULT 

A. Dashboard 

At Dashboard, Data of all sensor from database are fetch and 

show on this page. User can also see  the previous data. 

 

 
Fig. 8: Dashboard 

B. Manual Control 

Authorized user can also control Actuator using Manual 

control Page. Actuator simply turn ON by click on start 

button. Default time is 5 minute. If user want to off currently 

on actuator simply by passing 0 in time and click on start 

button. Maximum  limit to on Actuator is 30 minutes. There 

is special case in Nutrition Pump Actuator, Aquarium and 

Pump will on or off simultanuously by click on action cloumn 

of page. 

 
Fig. 9: Manual control Page 

C. Log Details 

Actuator Details are shown here. Which actuator switch-

on/off on which time. List will also filter based on Actuator 

name. user can also download actuator statement as pdf. 
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Fig. 10: Log detail Page 

D. Profile 

Profile Page shown Information about user. Also, user can 

modify information, change password, create temporary user 

for there system with special permission etc. 

 
Fig. 11: Profile Page 

VII. CONCLUSION 

The design of IOT based hydroponic farming is beneficial 

those people who want to farm wheat-grass at home. There is 

less efforts to be taken as compared to traditional method. 

Less human interaction and cheap in prize.  
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