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Abstract----Appropriate environmental conditions are necessary 

for optimum plant growth and improved crop yields. In the 

conventional cultivation system, the farmer has to keep a watch on 

proper light intensity, which is different for different crops. Here in 

this synopsis we try and present a new approach towards farming and 

cultivation. Some crops grow better in lower light intensity and 

therefore those are required to be cultivated in the presence of shade. 

The approach here undertaken takes care of the different conditions 

of light intensity that influence better crop yield by using light 

sensor. This approach will free the farmer (human resource) from 

keeping a vigil on cultivation and also could lead to much higher 

yield of productivity. We have made a motor to function as an 

actuator driven by a logic circuit and Arduino microcontroller. The 

response from a lux meter is fed to the microcontroller and compared 

against a pre fed data base and an algorithm is run. Whenever it finds 

the intensity has gone up beyond a certain upper limit, a shade is 

pulled over the crop under study. This way we can prevent the crops 

from getting over exposed to light. The procedure has worked out 

keeping with the expectation. The project work will bring in 

agricultural automation bringing down human effort and also 

enhancing better yield. 
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I.  INTRODUCTION 

E live in a world where everything can be controlled 

and operated automatically, but there are still a few 

important sectors in our country where automation has 

not been adopted. One such field is that of agriculture. 

Agriculture has been one of the primary occupations of man 

since the dawn of civilizations. India has agrarian economy. 

The share of agriculture in India's Gross Domestic Products 

has declined to 20% now from 56% in 1950 with about 52% 

of the population still depending on the agriculture for their 

livelihood (FAO). In other words, about 270 million labour 

forces in India is engaged in agriculture, including both men 

and women. The population is expected to reach 1300 million 

in the year 2015 and over 1400 million in 2020. Thus, the 

biggest challenge before the agriculture sector of India is to  
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meet the growing demand for food to feed her increasing 

population. Since independence, there has been more than 

fourfold increase in grain production of the country due to 

introduction of improved technologies package and practices. 

However, the population has increased at a greater pace, so 

food and nutritional security to its burgeoning population still 

remains a challenge before the country. India yields a lot of 

varieties of crop based on different soil profile and climatic 

diversities across the length and breadth of the country. Some 

crops (turmeric and others) require low intensity of light for 

their cultivation. To provide the lower intensity of light, 

shading is required. The productivity of these types of crops 

in India can be maximized by providing the proper light 

intensity during their growth. The fact remains that 

appropriate quality shading is a scarce commodity and it is 

imperative to make best use of available shading by 

developing and adopting suitable technologies. In the existing 

procedure the plants are provide with shade applying white 

net with different mesh size for maintaining respective 

Relative Light Intensity (RLI).  One big drawback of this is 

that it mostly underexposes the plant to luminescence. At low 

light, inter specific variation in relative growth rate was 

determined mainly by differences in a morphological trait, the 

Leaf Area Ratio (LAR), whereas at high light, it was 

determined mainly by differences in a physiological trait, the 

Net Assimilation Rate (NAR). NAR becomes a stronger 

determinant of growth than LAR. As light availability in the 

field is generally much greater than the required threshold 

level or otherwise less, it follows that inter specific variation 

in growth in a field environment is mainly owing to variation 

in plant physiology. Automated shading envisages monitoring 

and controlling of the climatic parameters (RLI) which 

directly or indirectly govern the plant growth and hence their 

yield.  

 

II. AUTOMATIC SHADING SYSTEM 
 

     The automatic shading techniques shown here will provide 

the crop with just the right amount of light for its optimized 

growth. Maintaining a data base of the plant under study, will 

provide us with the background knowledge about its suitable 

requirement. Lux meters will sense the current intensity 

projected on the crop. An Arduino microcontroller (brain of 

the project) compares between the requirement and received 

data. Finding the incident intensity more, it will drive a motor 

system that will enforce a shade over the farming land [1].  

One very eminent question that arises is why not to provide a 

permanent shading and the answer lies in the fact that 

permanent shading will at times leave the plant underexposed 

thereby making the yield poorer and feebler in nutrient value 

[4], [5].   
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Relevance: 

i) Use in the field of agriculture as a new technology 

ii) Use in conventional farming areas 

iii) Use in Green House farming. 

 
III. FACTORS UNDER CONSIDERATION 

 

In order to obtain the desired output, first we need to point 

out the factors to be handled 

1. Luminance required for effective cultivation for specific 

crop type.  

2. Temperature (ambient) 

3. Measurement of light intensity  

4. Motor specification needed to operate the cover.  

5. Covering material allowing high transmission in the 

photosynthetically active radiation (PAR) bandwidth. 

 
IV. GROUND WORK 

 

As a prerequisite, we need to have an in-depth knowledge 

about the specific requirements that a particular crop requires 

for optimum growth. For that, a lot of data sheets have to be 

studied in great depth for most fruitful operation. Considering 

the parameters under consideration, we have to pick up the 

most suitable sensors, which again is an indulging job at hand 

[2], [3]. At the laboratory end, flowchart and algorithms are to 

be designed keeping in mind of the objective of the project at 

hand and check out by simulation techniques how much are 

they feasible for consideration. 

The entire set up requires a lot of hardware involvement 

which by themselves are tough job to suffice the need. As 

bottom line to all mentioned above, a lot of home work has to 

be done before proceeding with the actual implementation. 

Fig 1, 2 and 3 give the block diagram, feedback path diagram 

and sensor network arrangement of the project.  

The crop under study here is turmeric.  

 

 

 
Fig 1 Block Diagram of Model Design 

 
Fig 2 Sensor placement feedback loop 

 

 
Fig 3 Sensor Arrangement 

 

Flowchart  

 
Fig 4 Flow chart of the system 
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The photocell used here is a LDR. As the name suggests, 

these components act just like a resistor, except that the 

resistance changes in response to how much light is falling on 

them. This one has a resistance of about 50 kΩ in near 

darkness and 500 Ω in bright light. To convert this varying 

value of resistance into something we can measure on an 

Arduino's analog input, it needs to be converted into a 

voltage. 

The simplest way to do that is to combine it with a fixed 

resistor. 

 

 
Fig 5 Schematic Circuit of an LDR 

 

 
Fig 6 Actual Circuit using Arduino UNO system 

 

 
Fig 7 Schematic Circuit Diagram of Set Up 

 
Fig 8 Motor Circuit Design with Arduino 

 
The small DC motor, is likely to use more power than an 

Arduino digital output can handle directly. If we tried to 

connect the motor straight to an Arduino pin, there is a good 

chance that it could damage the Arduino. 

A small transistor like the PN2222 can be used as a switch 

that uses just a little current from the Arduino digital output to 

control the much bigger current of the motor. The pin D3 of 

the Arduino is connected to the resistor. Just like when using 

an LED, this limits the current flowing into the transistor 

through the base. 

There is a diode connected across the connections of the 

motor. Diodes only allow electricity to flow in one direction 

(the direction of their arrow). 

When we turn off the motor, we get a negative spike of 

voltage, that can damage your Arduino or the transistor. The 

diode protects against this, by shorting out any such reverse 

current from the motor. 

Fig 9, 10 and 11 show the response, schematic and actual 

circuit of the lux meter.  

 
Lux Meter Specifications: 

Photo Detector: Silicon Photo Diode with filter 

Material: Cadmium Sulphide 

Dimension: 106 * 57 * 26 mm (photodiode) 

Range: 1 – 50000 lux 

Resolution: 1 lux 

Temperature: 10ᵒ – 50ᵒ V 

Humidity: 0 – 90 % Rh 

Repeatability: 2 %  

 
Fig 9 LDR response LUX vs Ohm 
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Fig 10 LDR circuit with amplifier 

 

 
Fig 11 Light Intensity displayed in LUX 

 
Motor Specification: 

1. Small 12V DC Motor. TG-05R-AG 

2. 130-Size, 1000 RPM, 800mA Stall. 

3. Rotation Output: CW / CCW 

4. Stall output: : Slip Gear 

5. Torque: 9.8 mN-m 

6. No-Load output current: =< 50 mA 

 

Material used as Covering: 

Polycarbonate film of 1 mm thickness and translucent 

colourless is used.  

 
V. CHALLENGES AND HURDLES 

 

Although the approach towards this automated shading 

system looks simpler theoretically, but real hands-on 

scenarios are completely a different story altogether. First and 

one major problem is the choosing of right kind of sensor 

system to fulfil our demands and requirements and 

observation of light intensity in which crops are grows most 

fast and significantly. At the actuator end, proper coupling 

among all the individual parts is a tough ask. Funding of the 

project as a real life implementation is a big concern. On top 

of all these apprehension, there lies unseen and unpredictable 

environment. 
 

VI. APPLICATIONS 
 

1. The primary applications of this project are for farmers and 

gardeners who do not have enough time to shade their 

crops/plants which on the intensity of light. 

2. The project can be extended to greenhouses where manual 

supervision is far and few. 

3. The principle can be extended to create fully automated 

gardens and farmlands. 

 

VII. SCOPE OF FURTHER IMPROVEMENTS AND POSSIBILITIES 
 

A. The performance of the system can be further improved in 

terms of the operating speed, memory capacity, and 

instruction cycle period of the controller. The number of 

channels can be increased to interface more number of sensors 

which is possible by using advanced versions and even more 

effective controllers. 

B. The system can be modified with the use of a data logger 

and a graphical LCD panel showing the measured sensor data 

over a period of time. 

C. This system can be connected to communication devices 

such as modems, cellular phones or satellite terminal to 

enable the remote collection of recorded data or alarming of 

certain parameters. 

D. The device can be made to perform better by providing the 

power supply with the help of battery source which can be 

rechargeable or non-rechargeable, to reduce the requirement 

of main AC power. 

E. Time bound administration of fertilizers, insecticides and 

pesticides can be introduced. 

F. A multi-controller system can be developed that will 

enable a master controller along with its slave controllers to 

automate multiple greenhouses simultaneously. 

 

VIII. CONCLUSION 
 

In a step-by-step approach in designing automated system 

for measurement and control of agriculture, measurement of 

light intensity and rendering required shading for plant growth 

has been taken care off. The system has to overcome quite a 

few shortcomings of the existing systems by adequately 

handling the complexity, at the same time providing a flexible 

and precise form of maintaining the environment. The 

continuously decreasing costs of hardware and software, the 

wider acceptance of electronic systems in agriculture, will 

address several aspects of quality and quantity of production. 

Further improvements are in mind we search for less 

expensive and more reliable sensors. 

We look forward to bringing full automation in irrigation.  
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