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Abstract— Plant Health monitoring is one of the most 

important tasks in any agriculture-based environment. 

India is one of the nations where agriculture and allied 

sectors are major employment sources. Thus, an efficient 

monitoring system is required for continuous and long-

term plant health monitoring. This paper aims at plant 

health monitoring based on the NDVI (Normalized 

Difference Vegetation Index) calculation which helps in 

recognizing the difference between the healthy and non 

healthy plants by calculating their NDVI values. The 

images of the plant are taken from the NIR camera which 

is interfaced with the Raspberry pi. The raspberry pi is 

coded with the python to capture images and calculating 

NDVI and then through VNC viewer software the results 

are sent to the user which helps them to differentiate 

between healthy and non-healthy plants. 

 

Index Terms— Camera, NDVI, Raspberry Pi, Plant Health 

 

I. INTRODUCTION 

Plant health monitoring is an essential in today’s world due to 

the climatic changes, which affects the growth of the plants 

and their productivity. Plant health is concerned with 

ecosystem health with a special focus on plants, the control 

of plant pests, plant diseases and plant pathology, e.g. by plant 

disease forecasting and taking necessary countermeasures. 

Several methodologies have been carried out to monitor the 

plant health for past several years by different techniques like 

multispectral imaging, detection of plant disease and stress, 

condition monitoring, NDVI calculation. Neha Bhati[1]used 

different sensors like temperature sensor, humidity sensors 

interfaced with the raspberry pi to measure the environmental 

parameters for plant health. Bhavana Patil [2] has detected the 

plant disease with image processing, which is interfaced with 
the Aurdino and Raspberry pi, using different sensor modules 

and algorithms. C.Aswathy [3] uses infragram technology 

where they capture images from camera interfaced with 

raspberry pi containing blue filter for the aquaponics system. 

Laury Chaerle [4] has used imaging techniques for monitoring 

the changes in phenotypic characteristics of plants. They have 

detected the stress-induced changes in plants from imaging 

techniques for crop health management.  

 

 D.W. Lamb [5] used the multispectral imaging for monitoring 

spatial variability in range of agricultural crops. This 

technique has been used for early detection of weed pressure 

in seedling crops. Amy Lowe [6] has used the hyperspectral 

imaging technique for early detection of stress and diseases in 

plants. This includes RGB, Multi spectral and Hyperspectral, 

thermal, Chlorophyll Fluorescence and 3D sensors .They have 

inferred that RGB and hyperspectral imaging are preferable 

for identifying specific diseases. Wiebe Nijland [7] has done 

two experiments in the first, they have used the visible and 

infrared wavelengths from the vegetation to detect the 

seasonal development of plants and the second aimed at 

evaluation of camera data collected during plant stress 

experiment. D.Moshou [8] used the sensor fusion of 

hyperspectral reflection and fluorescence imaging where it 

shows the healthy and infected plants through ambient lighting 
conditions. Fluorescence images were taken simultaneously 

under UV-blue excitation. K.Lakshmisudha [9] used the 

wireless sensor network to monitor agricultural environment 

through the Raspberry pi and Zigbee where they have used the 

moisture sensor to keep the track on the moisture level of the 

plant. Jerrin James[10] used various sensors like temperature 

and humidity interfaced with the raspberry pi, hence effects on 

the plant growth are detected with the help of IOT technology. 

It allows the user to get the processed data. Most of the 

techniques use satellite images for processing which gives a 

general over view of the area and thus is not effective method 

for farmers to use during cultivation.  

In this paper, image of the plant is captured using the NoIR 

camera, which is interfaced with Raspberry Pi these images 

are then separated into visible and NIR bands, which are used 
for the calculations of the NDVI values to differentiate 

between the healthy and non-healthy plants. Thus enabling 

farmers to specifically check the health of individual plant.  

 

II. METHODOLOGY 

 

The monitoring system works on the capturing of an image of 

a plant using camera, which is interfaced with a raspberry pi. 

The architecture of the system is shown in the figure. The 
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camera used here is NoIR (near infrared) that gets command 

from the raspberry pi to capture the images. Python code is 

used to capture and calculating the NDVI values. The image is 

separated into R, G, B, NIR intensities NDVI values are 

calculated for each individual pixel. An average NDVI is then 

calculated for the whole image and the range of the values are 

inferred as healthy and non-healthy plant. These values and 

images can be captured and viewed on any wireless devices 

like mobile, laptop, monitors, etc. A live stream is viewed 

using software VNC viewer. 

 
Fig.1 Block Diagram 

 

 

 

 
Fig.2 NoIR camera 

 

 

 

 
Fig.3 Raspberry Pi 

III. RESULTS AND DISCUSSION 

To determine the density of green area on a patch of land, 

distinct colors (wavelengths) of visible and NIR sunlight must 

reflect by plants must be observed. When sunlight strikes the 

objects, certain amount of wavelength of light is absorbed and 

some are reflected. The pigment in plant leaves, chlorophyll 

strongly absorbs visible light (from 0.4 to 0.7 𝜇𝑚) for the use 
in photosynthesis. The cell structure of the leaves strongly 

reflects near infrared light (from 0.7 to 0.11 𝜇𝑚). Healthier a 

plant is more intensity of NIR band is reflected. The NDVI is 

calculated from the visible and NIR light reflected by 

vegetation. Healthy vegetation absorbs most of the visible 

light and reflects large portion of the NIR light whereas 

unhealthy vegetation shows vice versa. NDVI of dense green 

vegetation will tend to positive values (0.3 to 0.8).Soils and 

dead or dry leaves generally exhibits small positive NDVI 

values (0.1 to 0.2).Moderate values represent shrubs and 

grasslands (0.2 to 0.3).Rock, sand or snow will show very low 
values (below 0.1). 

 

NDVI is calculated as 

 

 

𝑁𝐷𝑉𝐼 =   
𝑁𝐼𝑅−𝑉𝐼𝑆

𝑁𝐼𝑅+𝑉𝐼𝑆
   ---------------------------------- (1) 

 
Calculation of NDVI for given pixel, results in a number that 

ranges from -1 to +1. However no green leaves give a value 

close to 0 .0 means no vegetation and close to +1 indicates 

high density of green area. 

 

 

The figure 4 shows the image of a healthy region. 

Figure 4(a) shows the visible image. Figure 4(b) indicates the 

NIR image and the Figure 4(c) shows NDVI image of the 

healthy region. 

 

 
Fig.4 (a) Visible Image 
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Fig.4 (b) NIR Image 

 

 
Fig.4 (c) NDVI Image 

 

The figure 5 shows the image of an unhealthy region. 

Figure 5(a) shows the visible image. Figure 5(b) indicates the 

NIR image and the Figure 5(c) shows NDVI image of the 
unhealthy region. 

 

 
Fig.5 (a) Visible Image 

 

 
Fig.5 (b) NIR Image 

 
Fig.5(c) NDVI Image 

 
The figure 6 shows the image of a dead region. 

Figure 6(a) shows the visible image. Figure 6(b) indicates the        

NIR image and the Figure 6(c) shows NDVI image of the dead 

region. 

 

 
Fig.6 (a) Visible Image 

 

 
Fig.6 (b) NIR Image 

 

Fig.6 (c) NDVI Image 
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The NDVI values of each pixel are taken and thus the average 

NDVI (table1) is obtained .This values will help to determine 

the status of the plant health and thus is classified as healthy, 

unhealthy and dead. 

 
TABLE1 

 

TYPE OF PLANT AVERAGE NDVI 

VALUE 

HEALTHY 0.96 

UNHEALTHY 0.42 

DEAD -0.02 

 

NDVI value of 0.96 is more than the minimum range of 

healthy plant i.e. 0.5. Similarly 0.42 is in the range of 

unhealthy plant. Dead plant shows the NDVI value of -0.02 

which satisfies the condition.  

IV. CONCLUSIONS 

 

A model based on the calculation of NDVI values of the 

healthy and non-healthy plants is presented through the 

wireless method of plant health monitoring system. It works 

on a control system based on raspberry pi and NoIR camera. 

The design of wireless network over VNC Viewer software is 
used for the easy accessed to the live streaming of the area in 

observation and thus capturing the images. This method 

focuses on individual plant thus helping farmers to determine 

the health of the plant. It uses basic hardware materials thus 

making it cost efficient. 

In future, a drone can be used for the larger area and a proper 

device can be customized for plant health monitoring. 
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