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Enhancing Color Selection in HSV Color Space 
 

Reviewer Comment Author Comment 
1. Research Originality and Contribution 
The manuscript presents a novel approach to enhance color selection using the HSV color space by integrating the Heaviside step 
function. This innovation may contribute to improving computational e?iciency in image processing, particularly for the processing of 
UAV-captured images in agricultural fields. The focus on enhancing practical application speed is a significant contribution to the 
field. 
2. Theoretical Framework Assessment  
The theoretical framework for using the HSV color space and the 
Heaviside step function is well-established and adequately fitting with 
the research objectives. However, the connection between the HSV 
space's theoretical advantages and the proposed method's practical 
outcomes could be elaborated further. 

The segmentation of color channels within the HSV color 
space enables a more precise color selection procedure 
since it remains una?ected by intensity and saturation. The 
process of selecting the desired color will involve the 
examination of each color pixel within the Hue channel. 
When the pixels are selected, they will produce a value of '1' 
if the conditions are met and '0' if they are not. This 
selection scenario can be streamlined utilizing the HSF, 
which can verify the desired criteria and provide an output 
of '0' or '1' based on the specified condition. 

4. Results and Theoretical Support  
The empirical results are presented with precision, and the manuscript 
does a good job of linking these results back to the theoretical 
framework. However, a more comprehensive discussion on the 
implications of these results on existing theories would be beneficial. 
3. Research Method and Design 
The research method appears appropriate, and the experimental 
design is su?iciently detailed. However, the selection criteria for the 
datasets and the justification for using the specific UAV model should 
be clarified to strengthen the methodological rigor. 

The selection of this dataset was made in order to evaluate 
the precision of the color selection technique that was 
suggested. Within each dataset, there is a range of objects 
displaying diverse colors, leading to the assessment of the 
e?icacy of the proposed method in isolating the specific 
colors of interest. The dataset acquisition was carried out 
utilizing UAVs, with the anticipation that this approach 
could potentially be deployed in vast agricultural areas. 

10. Sample and Data Collection  
The sample selection and data collection methods are appropriate for 
the study's goals. However, discussing the representativeness and 
limitations of the sample in more detail would add robustness to the 
findings. 



Reviewer Comment Author Comment 
11. Data Processing and Analysis 
The data processing and analysis methods are accurate and 
appropriate. The manuscript would benefit from an expanded 
explanation of the chosen statistical techniques and their rationale. 
5. Conclusion's Theoretical and Practical Contribution 
The conclusion highlights the theoretical and practical contributions 
e?ectively. The manuscript would benefit from a clearer articulation of 
how these contributions advance the field of image processing and 
agricultural monitoring. 

The proposed method contributes by enabling novel 
possibilities for conducting color selection with reduced 
computational time. The expedited color selection 
procedure may be applied in precision agriculture (PA) 
operations utilizing unmanned aerial vehicles (UAVs) in a 
real-time fashion. 

6. Research Limitations and Future Directions  
The discussion of research limitations is brief. A more thorough 
examination of these, along with suggestions for future research 
directions, would provide a more balanced perspective. 

The findings of this study call for a further increase in 
computing speed to less than 1 second in order to apply it 
to UAV cameras in real time. Once this goal has been met, it 
will be possible to identify agricultural regions and monitor 
plant health problems in real time. 

7. Empirical and Theoretical Comparison 
The manuscript could better compare the empirical findings with 
theoretical expectations. Discussing any discrepancies or confirming 
hypotheses would enhance the analytical depth of the paper. 
8. Interdisciplinary Significance and Impact  
The study's interdisciplinary relevance is clear, particularly in the fields 
of agricultural technology and image processing. The impact of the 
research could be further highlighted by discussing its potential 
applications in related disciplines. 

The expedited color selection procedure may be applied in 
precision agriculture (PA) operations utilizing unmanned 
aerial vehicles (UAVs) in a real-time fashion. 

9. Article Structure and Logic 
The overall structure of the article is logical and clear. Minor 
adjustments to improve the flow between sections and ensure a more 
cohesive narrative would be beneficial. 

 

12. Variable Measurement and Operationalization  



Reviewer Comment Author Comment 
Variable measurement and operationalization are su?iciently detailed. 
Further clarification of how these measurements relate to the study's 
hypotheses would strengthen the method section. The computation time for this transformation was reduced 

by sorting the colors concurrently with the transformation. 
Time spent computing was cut by between 39,60 second 
and 53,62 second compared to the conventional approach 
(Table 2). This comparison is made by comparing the 
standard computation time to the computing time of the 
proposed method. The total computing values are added 
together, and the average speed di?erence is computed 

13. Clarity and Accuracy of Results 
The results are clear and accurately presented. It would be helpful to 
provide more detailed analysis and interpretation of the results to fully 
understand their implications. 
14. Adequacy of Data Analysis 
The data analysis is adequate; however, the manuscript could discuss 
alternative analytical approaches and why they were not used to 
provide a more comprehensive view. 
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 Vegetation indices measure plant health by capturing the green light reflected by plants as 
well as the red and blue light absorbed by plants. In order to ensure that the information that 
was originally gathered from the real world is replicated without any of the information 
being changed, color space transformation is utilized.Transformations of color spaces often 
lose information, and mapping colors are no exception. Utilizing UAVs to process plant 
health data in vast agricultural fields is highly efficient, but requires rapid computational 
processing and streamlined steps. Using the Heaviside step function to make it easier and 
faster to choose the colors you want in the HSV color space is what this study is mostly 
about. In order to make modifications, the green color that had a hue value that ranged from 
90 to 150 degrees was separated. Based on the findings that were revised at the time, it was 
determined that green can be differentiated from other hues. A modification that was 
recommended was shown to boost the processing speed by an average of 46.00 seconds, as 
indicated by the results of the trials that were carried out on images that were taken by an 
unmanned aerial vehicle (UAV).  
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1. INTRODUCTION 

The human visual system is comprised of three components 
that collaborate to provide the sensation of color in the human 
perception. For the purpose of generating the whole range of 
colors, color displays make use of this concept by blending the 
three primary hues. These three colors are the basis for every 
imaginable hue in digital displays [1]. In farming, color 
analysis methods should be able to handle difficult capture 
conditions like shadows, noise, pixel saturation, low lighting, 
different types of crops, and the cameras' own built-in features 
[2]. Grayscale and RGB are not the best color spaces (CS) for 
detecting foreground objects, especially on dynamic 
backgrounds. For background modeling, standards like 
YCbCr or HSV have been suggested in the literature. However, 
the best results have been found when using different CSs for 
each application, scene, algorithm, etc. [3]. 

The Heaviside step function (HSF), is a key idea in the 
academic fields of engineering mathematics and operational 
calculus. This is a piecewise-defined function that is utilized 
in a wide range of engineering procedures and computations 
involving engineering. Non-elementary special functions or 
infinitesimal quantities are not used in the function's 
representation, which is typically represented using algebraic 
expressions. It does not represent the end of a sequence of 
functions and can be more appropriate and useful in 
computational techniques. Logic gates, neural networks, and 
optimization problems all use the function. It is analytically 

expressible and is frequently used in simulations and 
mathematical modeling [4]–[6]. 

There are numerous applications for the HSF in various 
fields. It serves as the foundation for the Turing Machine and 
logic circuits in computation and machine intelligence [5]. The 
HSF is utilized in operational calculus and engineering 
mathematics for computational procedures and techniques[7]. 
Robotics uses the HSF in nonlinear hierarchical least-squares 
programming for time-optimal control of nonlinear dynamic 
systems [8]. In finite-difference simulations, the HSF is used 
to make sharp internal boundaries with high spatial accuracy 
[9].  

The HSF has been applied in various image processing 
applications. One method involves binary classification of 
image components as "smooth" and "non-smooth" using 
approximated Heaviside functions (AHFs) [5]. Another 
method adds to the binary classification different levels of 
smoothness and non-smoothness, showing parts with different 
AHF classes [10]. This method also incorporates l1 
regularization for the coefficients of the non-smooth 
components and uses iterative refinement to capture more 
image details [11].  

Color selection in agriculture faces several challenges. One 
challenge is dealing with non-trivial capture conditions such 
as shadows, noise, pixel saturation, low lighting, different crop 
varieties, and camera parameters [2]. Another challenge is 
selecting the optimal CS for each application domain. Previous 
studies have shown the importance of choosing the right CS 
for accurate color analysis in agriculture [12]. Additionally, 
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there is a need for accurate and efficient color analysis 
techniques that can handle these challenges [12]. 

Related study color selection using HSV CS is still regularly 
found (833 documents), with a trend that can be shown in 
Figure 1 showing that 833 papers were located using the string 
" ( TITLE-ABS-KEY ( color AND selection ) AND ( ( hsv OR 
hue OR saturation ) OR ( color AND space ) ) ) AND ( LIMIT-
TO ( SUBJAREA , "COMP" ) ) AND ( LIMIT-TO 
( DOCTYPE , "ar" ) OR LIMIT-TO ( DOCTYPE , "re" ) ) 
AND ( LIMIT-TO ( PUBSTAGE , "final" ) ) AND ( LIMIT-
TO ( SRCTYPE , "j" ) ) AND ( LIMIT-TO ( LANGUAGE , 
"English" ) )" to search the Scopus database. This shows that 
studies on HSV or CS color filtering are still being conducted. 

 
Figure 1. Related research color selection using HSV CS 

 
The advantages of using the HSV CS for color selection 

include its ability to reduce the color spectrum and select 
candidates for specific skin tones [13]. It also allows for the 
categorization of colors in images, making it useful for object 
categorization and detection [14]. Additionally, the HSV CS 
can be utilized to estimate the amount of airlight in hazy 
images, improving the quality of dehazed images [15]. On the 
other hand, the disadvantages of using the HSV CS for color 
selection include the fogginess that can occur when applying 
color classification due to the gradient between each color [16]. 
Furthermore, while the HSV CS-based retrieval system shows 
higher retrieval accuracy compared to other CSs, it may still 
have limitations in terms of precision, recall, and response 
time [17]. 

2. RELATED WORKS 

Plant color selection in the HSV CS has been investigated 
in several papers. Gunal et al. (2008) found that using HSV 
color components for image segmentation provided results as 
good as using gray scale values only [18]. Chen et al. proposed 
an algorithm that utilizes the HSV CS for processing chili 
pepper images, which resulted in superior precision and recall 
compared to the RGB CS [19]. Wang and Zhao analyzed the 
denoising processing of color forest dynamic inspection 
images and concluded that applying HSI or YCbCr CS is 
advantageous in terms of faster execution and better fit for less 
noise, while applying RGB CS is advantageous for more noise 
[20]. Lu et al. (2010), discussed a color matching method for 
colored fiber blends using the fuzzy C-mean cluster approach 
in the HSV CS [21]. 

Schwarz et al. (1987) conducted color matching 
experiments on five color models: RGB, Opponent, YIQ, LAB, 
and HSV. They compared the selection speed and precision of 
colors. The experiment revealed that the RGB color model 
resulted in the quickest color selection time but the lowest 

accuracy, while the HSV color model resulted in the slowest 
color selection time but the highest accuracy. They also 
discovered that user learning occurs with the Opponent, YIQ, 
LAB, and HSV color models, but not with the RGB color 
model [22]. Research conducted by Garcia et al. (2016) 
mentioned, Fruit recognition in supermarkets that uses 
computer vision focuses on color chromaticity, which is a key 
part of figuring out the shape and texture of fruits. The HSV 
space is proposed for color extraction because it lets 
processing happen without the effects of intensity that come 
with the RGB space [23].  

The color sequence system makes it possible to describe 
color stimuli with certainty. Ones that are used are RGB, 
CMYK, and CIELAB. Brightness, chroma, and hue circles are 
shown as angles in Figure 2, which is a three-dimensional 
shape of a color system. In terms of luminance and chroma, 
this makes a pretty uniform color scale. It also makes a scale 
that is similar along the hue circle [24]. Digital images are 
typically provided by imaging devices as RGB data, which 
uses a standard CS to represent the image. Because it contains 
red, green, and blue, RGB is often referred to as the "primary 
colors of light" [25].  

 

 
 

Figure 2. Three-dimensional graphics that depict the colors 
of the actual surface, with chroma, hue, and brightness 

systems are included [24] 
 
It is necessary for an HSV fruit recognition method that 

makes use of color chromaticity to extract and evaluate 
chromaticity data without the influence of an RGB space on 
the intensity of the measurements [23]. Through the use of an 
HSV color segmentation algorithm that automatically 
determines the optimal saturation channel threshold value, the 
leaves are separated the ill areas on the leaves are spread out, 
and they are visible from the background [26]. To avoid color 
shifts and simplify processing, haze is also removed using the 
HSV CS [27]. Hue is preserved through the use of perceptual 
color models like HSI and HSV. There is a suggestion for a 
saturation correction algorithm. The processing result in an 
ideal HSI CS with the same RGB gamut matches the adjusted 
saturation value. Because standard RGB CS transition 
typically produces gamut issues [28]. 

There are several other methods for color selection besides 
HSV CS. One approach is the YCbCr CS, which has been 
found to be efficient for the segmentation and detection of skin 
color in color images [29]. Another method is the vector 
ordering based on the combination of hue (H), saturation (S), 
and value (V), which has been shown to effectively reduce 
color noise in color image processing [30]. Additionally, there 
are schemes for spectral sampling and computation that can be 
used to select a color computation space based on relevant 
considerations [31]. In the context of texture classification, a 



 

multi-CS histogram selection (MCSHS) approach has been 
proposed, which combines multiple CSs to achieve good 
performances in accuracy and computation time [32]. Finally, 
the HSV CS has been suggested as a useful tool for vehicle 
detection at nighttime, as it allows for the extraction of license 
plates by highlighting the headlights or taillights of vehicles 
[33]. 

Transforming to a different CS is necessary because Non-
uniform RGB has restrictions and biases toward differing 
color intensities. A perceptual translation from an additive 
RGB model to a single CS standardizes everything. 
Normalizing the r, g, and b values of each pixel in an image is 
the first step in the RGB to HSV conversion process [34]: 
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The following equation is used to perform the 

transformation from RGB to HSV after the RGB 
normalization has been completed: 
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The equation for transforming RGB to HSV is a function 

that is characterized by being piecewise constant. This 
function can be expressed using the HSF or Unit Step Function 
[35], [36]. When the constants in localized parts of a function 
are separated by an unlimited number of conceivable 
boundaries of smaller dimensions, the function is said to be 
piecewise constant. [36]. 

3. PROPOSED METHOD 

Photosynthesis requires chlorophyll pigment a and b to 
selectively capture blue (400-500 nm) and red (600-700 nm) 
light. The absorption of green wavelengths (500-600 nm) is 
still minimal, which means that the green color is a distinctive 
feature of thriving vegetation [37], [38]. There is a strong 
affinity for absorption within the blue wavelength region (400-
500 nm) for the pigment known as carotene, which can range 
from yellow to orange-red in nature. Similarly, red and blue 
pigments also exhibit significant absorption within the 400-
500 nm range, thereby influencing the diverse array of hues 
observed in autumn foliage [37]. 

It is the light waves that are reflected from things that 
provide the visual system of humans with its color 
information. The wavelength of the light and the reflectance 
properties of the objects that these light waves reflect both 
have an effect on the light waves that are being communicated 
[39]. In the investigation regarding methodologies for 
achieving perfect reflectance, it was discovered that objects 
which possess a proficient ability to reflect light are capable of 

generating valuable reflectance data [40]. The magnitude of 
luminosity reflection or luminosity intensity in digital images 
may be acquired from various CSs that serve as mathematical 
depictions of a collection of hues [41]. 

The loss of information is common when transforming 
between CS, examples include translating across color 
gamuts, transforming multiprimary or multispectral data into 
tristimulus space, and mapping colors to grayscale. [42]. 
Image processing is a basic component, and the transformation 
of CS is a crucial feature of real-world observation that is made 
possible by camera equipment to enable. [43], [44]. Achieving 
a faithful reproduction of real-world data without changing 
any facts is the goal of CS transformation. To replicate the 
genuineness of tangible images and acquire the essential data 
aligned with their designated purposes, diverse CS models are 
employed. Consequently, the requirement for CS 
transformation assumes a significant role [43].  

For the purpose of modifying the color sorting for plant 
photographs, it was suggested that the green color that is 
reflected by vegetation through the process of photosynthetic 
separation be separated. This was based on the justifications 
that were presented. [37], [38], [41], [43]. This suggested 
alteration involves the arrangement of the green hue that is 
emitted by plants while undergoing the process of 
photosynthesis. By utilizing HSV CS, a channel that has color 
was isolated from the level of intensity and the saturation 
channels, resulting in more accurate processed plant photos. 
Images that were taken with a camera that worked with visible 
light were converted into RGB images with flaws [34], thus 
HSV CS transformation is needed [43]. The suggested 
modification of the CS transformation only picked the green 
color, precisely within the hue range of 90° to 150°. This was 
done in light of the fact that photosynthesis exhibits a 
significant degree of green color reflection [37], [38], [41. The 
RGB visible light camera that was put on the unmanned aerial 
vehicle (UAV) to take pictures of plants was used. Images of 
plants were taken with an RGB visible light camera that was 
mounted on a UAV. This portion of the investigation began 
with the collecting of plant images. The RGB images were 
then transformed into the HSV CS.. The conversion from RGB 
to HSV is performed due to the enhanced stability of color 
values in the HSV CS [45]. Using the first procedure, the 
conventional transformation was carried out, whereas in the 
second method, modified transformation was used. 

According to the traditional way of transformation, each 
and every color was transformed into HSV images. Since 
plants' green tint indicates healthy photosynthesis [37], [38], 
[46], [47] the proposed method sorted greens with wavelength 
values ranging from 500 nm to 600 nm or hue values ranging 
from 90° to 150°. Filtering for hue values between 90 and 150 
was added to the standard algorithm for transforming colors 
between the HSV space. Once the HSV images were obtained, 
the green color was separated out so that the final images 
contained only green. Meanwhile, color sorting was done 
during the transformation process in the revised 
transformation method. The proposed method produced HSV 
images where only green was prioritized. After that, we 
proceeded to assess the chosen green HSV images. Figure 3 
depicts the entire procedure used in this investigation. 

 



 

 
 

Figure 3. Research Stages 
 

The segmentation of color channels within the HSV CS 
enables a more precise color selection procedure since it 
remains unaffected by intensity and saturation. The process of 
selecting the desired color will involve the examination of 
each color pixel within the Hue channel. When the pixels are 
selected, they will produce a value of '1' if the conditions are 
met and '0' if they are not. This selection scenario can be 
streamlined utilizing the HSF, which can verify the desired 
criteria and provide an output of '0' or '1' based on the specified 
condition. 

This adjustment resulted in a more straightforward HSF-
based CS transformation formula, as shown in Figure 4 below.  

 
(a) H = H/5ℋ(H/ − 90/) −ℋ(H/ − 150/): 

 
(b) ℋ(;0 − 90/) 

 
(c) ℋ(H/ − 150/) 

 
Figure 4. Formula Enhancing Color Selection in HSV CS 
 
One possible representation of the formula that makes use 

of the HSF is as follows: 
 
; = ;05ℋ(;0 − 90/) −ℋ(;0 − 1500): (7) 
 

4. EXPERIMENT RESULT 
 

There were photographs of various kinds of plants, 
properties, structures, and other objects included in the data 
collection that was utilized. The selection of this dataset was 
made in order to evaluate the precision of the color selection 

technique that was suggested. Within each dataset, there is a 
range of objects displaying diverse colors, leading to the 
assessment of the efficacy of the proposed method in isolating 
the specific colors of interest. The dataset acquisition was 
carried out utilizing UAVs, with the anticipation that this 
approach could potentially be deployed in vast agricultural 
areas. Data was captured using a Phatom 3 Advance UAV 
quadcopter drone camera and translated into digital photos.  
The camera that was used has consistent characteristics across 
all of the datasets, including a focal length that is always 3.61 
millimeters, a F number of f/2.8, and an RGB CS. Table 1 
contains a comprehensive listing of the image dataset's 
features and specifications for your perusal. 

 
Table 1. Features of the dataset 

Dataset 

Characteristic 

 

 Dataset   

North Konawe Oil Palm Plantation 

(NKOPP) 

Ciwidey  

Cabbage Farm 

FSRD  

ITB Bandung 

North Gate  

ITB Bandung 

Cipularang  

Highway KM 88 

Dimension 4000x3000  4000x3000  4000x2250  4000x3000  4000x3000  

Device model DJI FC300S DJI FC300S DJI FC300S DJI FC300S DJI FC300S 

Color space RGB RGB RGB RGB RGB 

Focal length 3,61 mm 3,61 mm 3,61 mm 3,61 mm 3,61 mm 

F number f/2,8 f/2,8 f/2,8 f/2,8 f/2,8 

Exposure time 1/488 1/100 1/781 1/301 1/800 

Exposure program Normal Normal Normal Normal Manual 

Latitude 3° 16' 46,686" S 7° 7' 50,14" S 6° 53' 33,21" S 6° 53' 16,11" S 6° 36' 10,284" S 

Longitude 22° 15' 17,406" E 107° 24' 51,222" E 107° 36' 45,03" E 107° 36' 36,3" E 107° 25' 30,03" E 

    

 

  

 
The findings of this study were validated using five different 
datasets, and the total amount of time spent computing was 
tallied. In the experiment, a MacBook Air 2017 was utilized. 
An Intel Core i5 processor with two cores operating at 1.8 
GHz, eight gigabytes of DDR3 memory operating at 1600 
MHz, and an Intel HD Graphics 6000 with 1536 megabytes of 
RAM were all included in this particular model. By converting 
from RGB to HSV, the experiment successfully isolated the 
green hue between 90 and 150 degrees. The computation time 
for this transformation was reduced by sorting the colors 
concurrently with the transformation. Time spent computing 
was cut by between 39,60 second and 53,62 second compared 
to the conventional approach (Table 2). This comparison is 
made by comparing the standard computation time to the 
computing time of the proposed method. The total computing 
values are added together, and the average speed difference is 
computed. 
 

Table 2. Experiment Results 
No Dataset Computing Time (in second) Speed 

Traditional Our Method Enhancement 
1 NKOPP 268.275376 214.650387 53.62 
2 Ciwidey Cabbage Farm 268.275376 223.447875 44.83 
3 FSRD ITB Bandung 217.654637 172.204226 45.45 
4 North Gate ITB 308.873992 262.398893 46.48 
5 Cipularang Highway KM 88 279.611737 240.014733 39.60 
    46.00 

The results of the experiments with the dataset comprising of 
images captured at the NKOPP are which are depicted in 
Figures 6 and 7, respectively. Figure 6 (a) and Figure 7 (a) are 
RGB photos; Figure 6 (b) and Figure 7 (b) are HSV CS images 
that have had the green color transformed and sorted; the target 
green color has been effectively isolated. 
 



 

 
(a) Image before selection 

 

 
(b) Image after selection 

 
Figure 6. Image of an NKOPP 

 

 
(a) Image before selection 

 

 
(a) Image after selection 

 
Figure 7. Image of the North Entrance to ITB 

5. DISCUSSION 

Experiments have successfully streamlined the color 
selection procedure and accelerated computational processing 
speed. Upon closer inspection, it was discovered that there are 
still flaws, as other color areas were not meticulously chosen. 
Despite the fact that these are not the desired colors for 
selection, additional research or optimization is required to 
achieve perfect color selection. As shown in Figure 8, there are 
still color regions that cannot be selected flawlessly. The 
image on the left displays the result of selecting the green color 
from the image on the right. Even though the white color that 
appears is not the result of choosing the desired green color, it 
is necessary to investigate why this occurs. 

 

 
Figure 8. Color selection still needs to be optimized 
 
In addition to the problem of incorrect color selection, there 

is also a need for improvements in terms of how long 
computations take. If this color selection method is to be 
implemented on a UAV, then a faster processing time is 
required, which means that the computational time must be 
increased. When using a UAV to perform real-time color 
selection, it is absolutely necessary to have an extremely fast 
processing time. 

The findings of this study call for a further increase in 
computing speed to less than 1 second in order to apply it to 
UAV cameras in real time. Once this goal has been met, it will 
be possible to identify agricultural regions and monitor plant 
health problems in real time. 

6. CONCLUSION 

With regard to this investigation, the solution that has been 
proposed is capable of modifying the sorting of the green color 
in a manner that is not only satisfactory but also results in a 



 

faster computation time of forty-six seconds. This is 
accomplished during the steps of conversion RGB images to 
HSV. The method that has been developed is able to 
differentiate between a wide range of colors in addition to 
green since it provides the appropriate range of hue values. 
Through the utilization of this method, the process of color 
sorting in HSV photos may be shortened, and the formula can 
be simplified through the utilization of the Heaviside Step 
Function.  

The proposed method contributes by enabling novel 
possibilities for conducting color selection with reduced 
computational time. The expedited color selection procedure 
may be applied in precision agriculture (PA) operations 
utilizing unmanned aerial vehicles (UAVs) in a real-time 
fashion. 

During the course of further research, it is suggested that an 
investigation be carried out into the idea that the values of the 
parameters in HSV imagery might be understood as a 
representation of the total amount of light. This has been 
suggested as a potential future research direction. It is 
envisaged that this will make it possible for it to ascertain the 
existence of a connection between the values of the parameters 
and the mechanism of photosynthesis that takes place in plants.  
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