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Abstract 

 

Eggplant (Solanum Melongena L) is a type of seasonal vegetable. Eggplants vary in shape and color from white to green to purple. Facts 

prove that eggplant plants face several threats to their survival and growth, including disease disturbances such as leaf beetles, fruit rot, 

mealybugs, etc. One way to treat and monitor eggplant plants is to install a camera to capture accurate and fast image data. The image 

captured by the camera will be digitally processed, which can be used by deep learning methods on object recognition and evaluation 

system in eggplant plants. Digital image processing can present the color accuracy of leaves, and fruit stems in eggplant plants for solu-

tions and innovations. Digital image processing is the study of image processing techniques. Processed images are still images or images 

captured with a model camera. In this study, the images taken were of colored leaves attacked by eggplant rot and brown stem rot. The 

color model used in this study to transform images to color uses the red-green-blue color function. This study uses the YOLOv4 algo-

rithm implemented on a mobile computing device such as Raspberry Pi 4 to select images of eggplant plants captured by a camera. The 

image data that has been processed will produce results in plant disease diagnoses based on the image captured by the camera. The re-

sults will be announced immediately or announced on the Telegram application. We can then detect diseases in eggplant plants and pro-

vide immediate preventative measures for diseased plants to maximize yield. 
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1. Introduction 

Enhancement of production results in agriculture is an aspect which is very urgent because of effects agriculture is beneficial good as a 

source of food for support the health Public nor support income and well-being of Public farmers. Enhancement production agriculture in 

Indonesia, specifically eggplant, could materialize because eggplant is planted throughout the year; however, according to the govern-

ment, eggplant, which could grow throughout the year, precisely beset pest Step nursery Pilchna sp. [1]. The ideal soil for growing egg-

plants is sandy loam with a pH of 6 .5 -7. Eggplant produces maximum at a temperature of 22-30˚C. This plant requires sufficient sun-

light, so it is suitable for planting in the dry season [2]. Beetle Is one of the pests reported attacking eggplant plants in Indonesia. This 

insect is polyphagous and eats several plants from the Solanaceae family. Both larvae and maggots damage plants by eating the lower 

epidermis of the leaves and leaving the epidermis on the leaves [3]. Eggplant plants are very susceptible and can be infected with several 

pathogens that infect plants, for example, from the Solanaceae family. Several diseases that have been reported to attack eggplant in In-

donesia include leaf spot, root neck rot, fruit rot, anthracnose, and bacterial wilt. Diseases in eggplant plants are generally caused by pests 

[4]. Classifying eggplant plants that are attacked by pests requires a system that can automatically recognize leaves, fruit, and stems on 

eggplant plants according to the pest categories that have been recorded. With automatic classification, pest disease detection is faster. In 

addition, it can be more accurate and efficient [5]. This method on devices that support graphical processing units can also process video 

streams in real-time with less than 25 ms per second latency and achieve more than double the Mean Average Precision ( MAP ) [6]. The 

results obtained in the previous study showed that the system was successfully implemented with an accuracy value of identification and 

calculation of 92.85%, and the inference time for detecting one plant was 11.88 seconds and for sending notifications was 25.29 seconds 

[7]. The results obtained from other studies show that the average classification accuracy value is 99.25%. The average bounding box 

detection is 74.57%, while the average classification and detection speed are 0.911 seconds per image. 
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2. Literature Review   

Eggplant (Solanum Melongena L) bears fruit at the age of 55 days to 75 days after transplanting or 12 days to 15 days after the flowers 

bloom. Using a good system will produce a good harvest too. The system is a collection of elements that are interconnected to achieve 

certain goals. A system has parts that are connected to achieve a goal because the system cannot stand alone [9]. Android is a mobile 

operating system. The definition of the mobile itself is not staying in one place so that it is possible to move from place to place. Android 

is used for mobile devices which are currently popular on several smartphones in the world and Indonesia [10]. Application components 

are an important part of Android. Each component has a different function, and between components, one with the other is interconnect-

ed [11]. The hallmark of machine learning is that there is a process of training, learning, or training. Therefore, machine learning requires 

learning from data which is called training data. [12]. Artificial Neural Networks are made similar to the human brain, where neurons are 

connected to form a very complex network of neurons. Deep learning or deep structured learning or hierarchical learning or deep neural 

is a learning method that utilizes multiple non-linear transformations. Today, it is well known that deep learning can be viewed as a 

combination of machine learning and Artificial Intelligence (AI). [13].  

You only look once is an algorithm designed to detect objects in real time. The detection system used is to use a reuse classifier or 

locator for detection. Models are applied to drawings in multiple locations and on a large scale. The areas with the highest scores in the 

image are considered detections. Before running the training process, you need to run the annotation process to form the dataset. All data 

has a class name, object x-coordinate, object y-coordinate, bounding box length, and bounding box width [14]. Globally informed 

predictions about the image. YOLO v4 implements a similar architecture to convolutional neural networks. YOLO v4 uses only one 

convolution layer and one pooling layer. The final convolution layer is adjusted to the number of classes and prediction boxes needed 

[15]. For an illustration of object detection can be seen in Figure 1 below 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Illustrious YOLO 

 
Raspberries pi is an SBC (single-board computer) the size of a credit card. Raspberries pi has been equipped with all the functions it 

deserves a computer complete, uses SOC (System-on-a-Chip) ARMS which is packed and integrated into PCBs (board circuits). Rasp-

berries Pi this capable work like a computer generally with the ability for operating system operation Linux and applications such as 

Library Office, multimedia (audio and video), web browsers, or programming [16]. The process of taking pictures with a webcam is the 

same as the process of taking pictures with a regular digital camera. This is done by two types of optical sensors that operate differently: 

Charge Couple Device (CCD) and Complementary Metal Oxide Semiconductor (CMOS) [17]. Python is a general-purpose interpretation 

programming language with a design philosophy focused on code readability. Python aims to be a language that features a large and 

comprehensive standard library that combines skills and capabilities with very clear code syntax. Python is also supported by a large 

community. Python primarily supports multiple programming paradigms. However, it is not limited to object-oriented programming, 

imperative programming, or functional programming [18]. The Tensorflow framework was developed by the Google Brain Team in 

2015 for numerical calculations and is now widely used by large companies for developing AI applications, such as image classification, 

word embedding, and chatbot development. Tensorflow provides an interface that can express ML algorithms and applications to execute 

algorithms. Tensorflow supports the modeling of Recurrent Neural Networks (RNN), Restricted Boltzmann Machine (RBM), Convolu-

tional Neural Networks, and Dynamic Bayesian Networks (DBN), as well as parallel execution [19]. The name Tensorflow is based on 

how it tensors across the network. Tensorflow r is a multidimensional array type [20]. Python is a program created by a Dutch program-

mer named Guido Van Rossum [21]. Python is classified as a high-level programming language, but Python is designed in such a way 

that it is easy to learn and understand [22]. The advantages of this Python program are that it is easy to learn, can run programs with 

many complex functions in it easily, uses less code, and is even able to change programs. with a high level of complexity becomes 

easy[23]. However, python also has drawbacks, namely, it is quite slow to run, lacks support for Android and IOS, has limitations in 

database access, and is also not suitable for doing multi-core / multi-processor work [24]. 

3. Method 

Making "Diagnosis of Diseases in Eggplant Plants Based on Telegram Notified Algorithm Yolo V4 " is to make a flowchart so that it can 

help make it easier to analyze and implement a system. The following is the shape of the flowchart that has been made shown in Figure 2 

below : 

 



International Journal of Engineering, Science & Information Technology, 2 (4), 2022, pp. 127-132 129 

 

Start

Literature

Circuit Design, Tool 

Making and Program 

Development

Testing System

Aanalisys & Discussion

Conclusion

Finish

Yes

No

 

Fig 2. Research Flowchart 

From the diagram flow could outline: 

a. In the early stages of this research is a literature study, namely searching literature from the study before, that expected can share 

confidence if this research can be carried out and provide direction for reducing error in research. 

b. The next stage is to design the circuit, namely the selection of components according to the design, and assembling of the compo-

nents on the PCB. 

c. After the design is complete, the next step is to design the software for the system needed with the Rasberry Pi. Compile the Python 

program, then design the tool after the circuit and software have been completed. The next step is to test the tool by testing the sys-

tem with the Raspberry Pi module. System reading process. Data processing on Rasberry Pi. YOLO implementation. notifications to 

Telegram, and storing data into a database using internet media accessed via Telegram on an Android Smartphone. If the system 

cannot operate properly, it needs to be evaluated and analyzed what causes the failure of the system. Then after knowing the cause of 

the failure, improvements will be made to the Hardware and Software. 

d. After the system operates properly, then we analyze the results of the system's work. Furthermore, data collection was carried out, 

namely, the method used by the author in this study, namely using You Only Look Once (YOLO), which is a method for object de-

tection. An implementation of this idea is available on DARKNET (open-source neural network). The way YOLO works is by look-

ing at the entire image once, then passing through the neural network once, it immediately detects an existing object. Therefore it is 

called YOLO (You Only Look Once). To detect objects besides YOLO, there are also other methods such as Faster RCNN and SSD, 

then data collection that will be measured later will be disease data on eggplant plants in the leaves, fruit, and stems. The data collec-

tion will be entered into the system to find out which parts of the plant are affected by diseases or pests. So that farmers can immedi-

ately take care of their plants. 

e. After data collection has been carried out and the system detects it will operate properly, the research phase ends. 
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Disease Detection Tool System in Plants  Before making a program, it is necessary to understand the working order of the tool which 

will make, so that the program can be sequentially by wants. The following are diagrams flow system on purpose. 
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Fig 3. Flowchart of the YOLO v4 Work System 

Flowchart of the working system of disease diagnostic tools in eggplant plants using the YOLOv4 algorithm above can be described as 

follows: 

a. Open CV initiation functions as a real-time color image processing 

b. Eggplant crop images are taken using a webcam. Furthermore, the captured images are entered into the RGB color image processing 

to find out which parts are affected by disease or pests. 

c. YOLOv4 processing functions as a determinant of the results of color image processing. Where YOLO v4 processing determines 

whether a plant is diagnosed with a pest disease. 

If the colors of the leaves, fruit, and stems are different from the color of the leaves, fruit, and stems in general which is healthy, the sys-

tem will diagnose that the plant is affected by the disease and vice versa if the leaves, fruit, and stems are captured by the camera, the 

resulting color image will be given the result that the plants are healthy, whereas if the system gives the results the plants are affected by 

diseases or pests. Then the system will provide notifications on Smartphone Android using the Telegram application. 

4. Result and Discussion 

As explained at the time of data collection, the disease that often appears in the field is fruit rot caused by the attack of the fungus Phy-

tophthora sp. There is a leaf beetle on each eggplant leaf. Not only 1 or even 3 beetles are found on 1 leaf, it's no wonder the beetles land 

because beetles like leaves so leaf beetles very often land on eggplant leaves and eat them. Then there are mealybug pests, mealybug 

pests that don't appear so often. And the vulnerable parts affected by mealybug pests on young leaves. This causes the fruit to germinate 

slowly. Due to the presence of obstacles from mealybug pests. The next step is to form a data set. This process is carried out by allocat-

ing the images that have been collected randomly into two groups, namely training data, and testing. To avoid an unbalanced dataset, 

each group contains the same number of images of diseased eggplant plants and healthy eggplant plants. The collection of datasets is the 

first step before YOLO is implemented to identify the plant parts to be detected. The dataset collection can be done either by taking pho-

tos first or by downloading pictures from the internet. Here's the author's way of collecting datasets. 
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Fig 4. Flowchart for taking eggplant plant disease data 

YOLOv4 can run and detect objects with 80 built-in classes that exist on the darknet. To be able to detect objects other than innate 

objects, training is carried out using a dataset consisting of image files of eggplant plant diseases in JPG form and three types a new class 

to distinguish types of eggplant plant diseases. For each type of disease, annotations rot fruit, beetle leaf, pestfleawhite, and spot leaf, 

Annotations are made on Python-based software, namely labeling. The training process is carried out on Google's cloud platform, namely 

Google Colab. Google Colab is Jupyter Notebook software that can be accessed online to run Python programs and the Linux kernel. At 

Google Colab, there is a GPU feature with specifications that need to be used in the training process, where the GPU is not on the 

Raspberry Pi 4. The training stage is cloning the darknet repository with git into the Google Colab virtual machine, creating a darknet 

build, configuring the YOLO-cf file for training, uploading the training dataset file to the VM via Google Drive, downloading the pre-

trained weight file, and finally perform YOLOv4 training with the dataset eggplant plant disease, which is called a custom object detector. 

The results of the training are in the form of a custom. weight file which will be used to diagnose eggplant disease.  

The results of eggplant disease testing using Yolo from functional testing and performance testing of the entire system that has been car-

ried out and it can be seen to what extent the function and performance of the tool are running as expected.  

The test was carried out by testing three eggplant conditions namely "healthy fruit", eggplant disease "leaf beetle", and "pod rot" condi-

tions. Testing is carried out with the time parameter, calculating how long it takes the system to detect eggplant and display the output on 

the screen. Random testing was carried out to test the system response time when testing with Telegram output. When the command for 

detection is executed, the time needed by the system is calculated from the time the command is issued until the output appears on the 

Telegram notification. 

Table 1Fresh Fruit Testing 

No. Testing Time accuracy 

1 1st test 65 76 

2 2nd test 70 89 

3 3rd test 75 90 

4 4th test 82 91 

5 5th test 73 92 

6 6th test 72 88 

7 7th test 69 87 

8 Test 8 71 86 

9 Test 9 72 85 

10 10th test 74 84 

 

The data above is a test with eggplant conditions, namely "healthy fruit". Testing is carried out with the time parameter, calculating how 

long it takes the system to detect eggplant and display the output on the screen. The following graph is generated on the conditions of the 

"Healthy Fruit" eggplant plant. 

 
Fig 5. Graph of YOLO test for healthy fruit conditions 
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Conclusion 

After conducting research on Diagnosing Diseases in Eggplant Plants Based on the Telegram Notified YOLO Algorithm, the following 

conclusions can be drawn: 

1. The YOLO algorithm displays image detection results on eggplant plants according to the training data provided. 

2. The data that has been trained will become a reference for the algorithm to decide whether the eggplant plant is affected by the dis-

ease or not. 

3. The results of detection via the camera processed in the YOLO algorithm will be notified directly to the user's telegram. 
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