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Abstract – The use of the OpenCV Python library can be developed in all fields of technology, including in 
the industrial sector. In the industrial world, there are goods sorting tools in the form of conveyors, where 

these tools are now increasingly sophisticated with the use of cameras as readers of the objects being sorted. 
The purpose of applying the OpenCV (Open Source Computer Vision Library) system to this goods sorter 

conveyor is to make it easier to sort objects based on the color we want and improve education on industrial 

technology in Indonesia. The method used to select this object is the OpenCV method of detecting objects 
based on color. The process of detecting this object starts by capturing RGB (red, green, blue) colored objects 

in real-time, converting RGB colors to HSV, followed by performing a threshold, and after that the 
morphological process to filter out noise that is not needed in the image by masking the object so that it is 

centered. The results of this study are to be able to distinguish objects based on RGB color when sorted later 

by taking into account the value of the HSV on the surface of colored objects, which later this research can be 
applied to conveyor equipment sorting goods based on color.  
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I. Introduction 

Currently, the progress and use of AI 

(Artificial intelligence) or artificial intelligence 

technology in the industrial world is growing 

significantly[1]. So they slowly began to leave the 

traditional tools and machines and switch to modern 

tools and machines with automatic control. 

Classification or selection of goods, especially in the 

industrial sector can be grouped based on product 

type, color, weight, shape, etc[2]. Sorting can be 

done manually by humans, by barcode systems, or 

automatically by machines Sorting of goods in 

industry is generally done manually by humans, so 

the sorting of goods is slower, less accurate, and less 

reliable due to human fatigue[3],[4]. The 

classification or selection of goods in this sorting tool 

uses the esp-32 camera to detect the color of the 

goods. The ESP-32 camera is used to capture images 

of the goods being sorted on the conveyor. Color is 

one of the elements that can be detected well in the 

camera though. In particular, the colors captured are 

RGB (Red Green Blue)[5].  

Systems for classifying objects based on 

color can be developed in various ways. A study by 

Euis W. et al used the TCS230 color sensor to detect 

color and classify goods using PLC (Programmable 

Logic Control) as the driving system[6]. The colors 

that can be detected are red, green, and blue. In a 

study by Ike Sari, et al. A classification tool was 

developed that can classify items with black, blue, 

green, red and white colors. The results of the study 

stated that the color sensor detects the color of 

objects in the specified color range and activates 

certain actuators[7]. And in the research of 

Wicaksono, F.R., et al, sorting goods using image 

processing where the sorted objects are captured by 

the camera and then processed into openCV[8]. 
Some of these studies use the sensor, Programmable 

Logic Control) methods, and image processing. 

However, this system is considered less effective 

because it does not guarantee the quality of the goods 

that are sorted after they are produced and there are 

no better sorting media[9]. From the weaknesses in 

the previous system, an innovation was made using 

the esp-32 camera as a verification input for counting 

or counting the number of items or objects that have 

been sorted by color and servo as the sorter can also 
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be observed using the python software display using 

the NumPy and open-cv methods which can be 

monitored in real time[5],[10]. From the background 

of the problem and part of the research results above. 

Therefore, the author designed a product sorting 

conveyor using two servo motors as a product sorter 

based on three different color codes. By using 

Arduino UNO R3 as a microcontroller to drive 

conveyors and sort goods[11]. The display of this 

tool uses a 16x2 LCD due to its simple use for 

everyone’s understanding and. The working system 

of this tool swaths from the goods that have passed 

production will be sorted using this conveyor, the 

sorted goods will pass through the esp-32 camera and 

directly the goods will be separated according to their 

color, the appearance of color detection can be 

observed using the python display software real-

time. There is a container for items that have been 

sorted by color[12],[13]. The main goal of the author 

to make a prototype of this color-based item sorting 

tool is to help and facilitate human work in sorting 

three color codes automatically and also counting the 

number of items that have been sorted[14],[15]. 

II. Literature Study 

There is a review of several previous 

journals that have analyzed the system I designed. In 

a study conducted by Euis W., et al, the sorting of 

goods used a TCS230 color sensor for color detection 

using PLC (Programmable Logic Control) for the 

actuator system[6]. The detected colors are blue, 

green, and red. In a study conducted by Ike Sari, et 

al, a classification tool has been created that can sort 

items into black, white, red, blue and  green. The 

results show that the color of the object can be 

detected by a color sensor with a predetermined color 

range and activates a certain servo motor[7]. And in 

the research of Wicaksono, F.R., et al, sorting goods 

uses image processing where the sorted objects are 

captured by the camera and then processed into 

openCV[8]. From the explanation above, the author 

will design a conveyor sorting goods with color 

detection using Arduino UNO R3 as a 

microcontroler, ESP-32 camera as a color detector 

for goods, a 16x2 I2C LCD as a display on the 

device, a dc motor as a conveyor controller and a 

servo motor as a sorter. goods, as well as a real-time 

video display that can be observed with python 

software in real-time. 

 

II.1. Image processing 
Image processing is a process for improving 

quality, taking, and changing information in an 

image. Image processing has gone through many 

developments made by researchers in object 

detection. This research shows that color can be used 

as a reference value for detecting objects directly 

through the camera[16]. In image processing, 

sampling states the size of the pixels (points) in the 

image, while quantization states the brightness level 

at the grayscale level according to the number of 

binary bits contained in an optical device[17]. 

Typically, the size of an image array is a few hundred 

pixels times a few hundred pixels and there are 

several tens of possible gray level differences.  

 

II.2. OpenCV Python 
In this study, OpenCV functions as the 

processing of video results for red, green, and blue 

objects. Open Source Computer Vision Library 

(OpenCV) functions to process images and videos to 

allow users to extract information from images. 

OpenCV can be run using programming languages 

such as Python, C, C++, and Java, and can run on 

various platforms such as Linux, Windows, Android, 

Mac OS, and IOS[16] 

 
II.3. RGB (Red, Green, Blue) 

RGB in this study is the color of the object 

to be moved, namely red, green, and blue (red, green, 

blue). Each color in the photo/image is a color 

combination of RGB (Red, Green, Blue). A color 

reading from 0% to 100% is 0 to 255. RGB 

(255,0,255), (255,255,0), and (0,255,255) produce 

red, green, and blue colors[16]. 

 
 

Fig 1. RGB color 
II.4. HSV (Hue, Saturation, Value) 
In this study, HSV serves as a color detector 

that will be entered into Python later. This HSV 

model requires RGB primary colors as the basis for 

color detection. H (hue) is the color angle on the axis 

of the conical circle, with red as the 0° axis. V (value) 

is the color component of the vertical axis of the 

cone. And the value V=0 is at the end of the black 

axis and the value V=1 is at the end of the white axis. 

This V-axis represents all types of gray. S 
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(saturation) is the degree of saturation that contains a 

lot of white light or color purity, and its value is the 

radians of the cone[16]. 

 

II.5. ESP-32 Camera 
In this study, the Esp-32 camera serves as an 

input to capture the color of goods passing through 

the conveyor. ESP-32 camera is a board that contains 

WIFI/Bluetooth with an ESP-32 microcontroller and 

camera[18]. There is no USB to a serial interface on 

this board. Programming is carried out via an 

external interface. Generally, use USB to Serial 

FTDI for the programming process. Esp-32 camera 

works with 3V voltage with pin RX/TX[19]. 

 
 

Fig 2. ESP32 CAMERA Module 

ESP-32 tripod address location for USB to 

Serial (FTDI): for USB to Serial (FTDI). The Esp-32 

VDC camera pins are connected to the USB to Serial 

(FTDI) VCC pins, the Esp-32 camera ground is 

connected to the USB to Serial (FTDI) ground pins, 

and the Esp-32 camera's ESP OUR pins are 

connected to the USB to FTDI serial TX pins, the 

OUT pin of the Esp-32 camera to the RX pin of the 

USB pin, and GPIO_0 to ground[5]. 

 
 

Fig 3. ESP-32 Camera 

 

II.6. Arduino-UNO 
In this study, the Arduino Uno R3 board type 

was used as the microcontroller of this tool. Arduino 

Uno R3 is a microcontroller board based on 

ATmega328[4]. Arduino Uno R3 specifications in 

table 1, are as follows: 

 

TABLE I 

ARDUINO-UNO SPECIFICATIONS TABLE 

Arduino-UNO Usage 

Mikrokontroler ATmega328 

Number of digital I/O pins 14 

Number of analog input pins 6 

DC current per I/O pin 40 mA 

DC current for the 3.3V pin 50 mA 

Input voltage limit 6-20V 

operating voltage 5V Recommended input 

voltage: 7-12V 

 

Fig 4. Arduino-UNO 

III. Research Method 

III.1. Block Diagram System 

 

The block diagram of a system is useful for 

determining the design basis. The block diagram of 

the Conveyor Sorting Conveyor Design System with 

Color Detection Using the OpenCV Python-Based 

Esp-32 Camera is as follows: 
 

Fig 5. The Block Diagram Tool 

There are 3 parts to the Design of a Goods Sorting 

Conveyor with Color Detection Using the Esp-32 
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Camera Based on OpenCV Python, namely: input, 

process, and output. In the input section, there is an 

Esp-32 camera module as input for capturing moving 

objects on the conveyor, as well as for identifying 

colors and counting moving objects[20],[21]. In the 

process section,  there is an Arduino UNO which is 

used to carry out the process of moving dc motors, 

and servo moors, and turning on the 16x2 I2C 

LCD[22]. At the output, there is a dc motor to drive 

the conveyor, a servo motor to sort objects or goods, 

and a 16x2 I2C LCD to display the number of items 

sorted by color[23]. In an electronic device design, 

there is a picture of a tool-making circuit[17]. The 

following is a picture of a series of Goods Sorting 

Conveyor tools with Color Detection Using the 

OpenCV Python-Based Esp-32 Camera : 
 

Fig 6. Wiring design 

There is an Arduino UNO module 

component as a microcontroller. There is a project 

board that is used for connecting pins between 

components, including Arduino Uno, push buttons, 

power supply, 16x2 i2c LCD, relay, and servo 

motors[24]. 

 
TABLE II 

PIN CONFIGURATION TABLE 

No. Component Component Pin 

Addresses 

Arduino UNO 

Pin Addresses 

1. Lcd 16x2 

I2C 

GND GND 

VCC 3V 

SDA A4 

SCL A5 

2. Esp-32 Cam 5V 5V 

GND GND 

3. Push Button  OUT D8 

GND GND 

4. Relays VCC 12V PSU 

IN4 PWM 2 

IN3 PWM 3 

IN2 PWM 4 

IN1 D5 

GND GND PSU 

5. Servo Motors 

1 

J1 pulse D7 

VCC 12V PSU 

GND GND 

6. Servo Motors 

2 

J2 pulse D6 

VCC 12V PSU 

GND GND 

 

III.2. Program Flowchart 

 

Software design is a program flow planning 

that will be made. The software design is shown in 

the program flowchart. The program begins with 

initializing (giving an initial value) to the 

input/output, then by pressing the ON button, the 

conveyor will activate then the colored objects enter, 

then connect to the internet network, esp-32 cam is 

connected to the internet network, if it is connected 

ESP-32 cams will detect objects in red, green, blue. 

If a red object is detected by the esp-32 cam, the LCD 

will issue the words "red: 1" and the servomotor 1 

will move 45𝑜   to make the red object fall into the 

first container. Likewise, the green object will be 

detected by the esp-32 cam then the LCD will issue 

the words "green: 1" and the servo motor 2 will move 
45𝑜 making the green object fall into the second 

container. Finally, if a blue object is detected by the 

esp-32 cam, the LCD will issue the words "blue: 1" 

and will immediately fell into the third container. 

The following is a flowchart of the Goods Sorting 

Conveyor Design Program with Color Detection 

Using the ESP-32 Camera based on OpenCV 

Python.  
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Fig 7. System Flowchart

III.3. Equations 

The calculation of RGB conversion to HSV can be 

formulated as follows : 

 

𝐻 = tan(
3(𝐺−𝐵)

(𝑅−𝐺)+(𝑅−𝐵)
  (1) 

𝑆 = 1 −
min(𝑅.𝐺.𝐵)

𝑣
  (2) 

𝑉 =  
𝑅+𝐺+𝐵

3
   (3) 

 

If the value of S = 0, then H cannot be determined. 

Therefore it is necessary to normalize RGB first 

using the following formula. 

 

𝑟 =  
𝑅

(𝑅+𝐺+𝐵)
   (4) 

𝑔 =  
𝐺

(𝑅+𝐺+𝐵)
   (5) 

 

𝑏 =  
𝐵

(𝑅+𝐺+𝐵)
   (6) 

 

After the r, g, and b values are normalized, the RGB 

to HSV transformation formula becomes as follows. 

𝑣 = max(𝑟, 𝑔, 𝑏)               (7) 

 

𝑠 =  ∫
1 − 

min(𝑟,𝑔,𝑏)

𝑣
, 𝑉 > 0

0 , 𝑗𝑖𝑘𝑎 𝑉 = 0

              (8) 

 

IV. Results and Discussion 

IV. 1. Result of tool realization 

In the conveyor design, the long beam shape is 

adapted, but the size is larger because it is intended 

for packages with a length of 1 meter, a width of 40 

cm and a height of 30 cm. With the Esp-32 camera 

to capture images of objects to detect color and count 

objects that are running on the conveyor placed on 

the conveyor placed on a 40 cm support. Arduino uno 

and 16x2 I2C LCD display are placed on the right 

side of the conveyor in a protective box so they are 
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not easily damaged. Behind the conveyor there are 

two dc motors on either side to drive the conveyor. 

At the front are placed 2 servo motors with a distance 

of 30 cm which are separated left-right. Here is the 

design of the package box : 

 
 

Fig 8. Design 

 

Fig 9. Results 

 
IV. 2. Program Results 

First make a program on the Arduino IDE for 

programming the ESP-32 Cam connection with 

python, the following programs on the Arduino IDE 

and the python program are shown in figures (10) 

and (11) : 

 
 

Fig 10. programming on ESP32 Cam using Arduino IDE 

 

Fig 11. programming on ESP32 Cam using Python 

Next is programming to determine the input 

value to get the desired color, namely RGB, by 

entering the Python OpenCV library, which is shown 

in figure (12) : 

 
 

Fig 12. OpenCV python programming 

Next, the sorting program uses 2 servo 

motors in the python program, which is explained in 

figure (13) as follows : 

 
 

Fig 13. Servo motor sorting program 
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IV. 2. Testing The ESP-32 Camera as RGB Color 

Reading 

In testing the ESP-32 Camera as an RGB 

color reading, it was carried out using Python and 

Arduino IDE software, the test was carried out to 

obtain the desired RGB color image data, the 

following are the results of the RGB color reading 

shown in figures 12, 13, 14 : 

 
 

Fig 14. Blue Color 

 

Fig 15. Green Color 

 

Fig 16. Blue Color 

From figure 12, 13, 14, the results of the 

accuracy of reading each RGB color from a distance 

of 12cm are obtained, described in table III as 

follows. 

 
TABLE III 

TESTING THE ESP-32 CAMERA AS RGB COLOR 

READING 

RGB Color Reading Results 

 HSV value Distance 

(cm) 

Accuracy 

(%) H 

(Hue) 

S 

(Saturation) 

V 

(Value) 

R Lower 

: 136 

Lower : 87 Lower 

: 111 

12 cm 80% 

Upper : 

180 

Upper : 255 Upper : 

255 

G Lower 

: 25 

Lower : 52 Lower 

: 72 

12 cm 100% 

Upper : 

102 

Upper : 255 Upper : 

255 

B Lower 

: 94 

Lower : 80 Lower 

: 2 

12 cm 80% 

Upper : 

120 

Upper : 255 Upper : 

255 

 

The display in the python software shows 

that the ESP32 Cam is very susceptible to light 

readings, so noise often occurs when reading colors. 

 

IV.3. Sorted Object Count Test 

In this test for the calculation of items to be 

sorted. The results of the calculation of sorted items 

show the accuracy of capturing the suitability of 

every 10 objects according to the RGB color, which 

is explained in table IV as follows. 

 
TABLE IV 

COUNTED NUMBER OF COLORED OBJECTS 

Counted number of colored objects 

Color Number of colored objects 

(10 obejct) 

Accuracy 

(%) 

Red 8 80% 

Green 10 100% 

Blue 8 80% 

 

From an experiment to find out the accuracy 

of the ESP32 Cam in calculating each RGB color, it 

was found that according to figure 13 above, the red 

color has an accuracy of 80%, the green color has 

100%, and the blue color has 80%. 

 

IV.4. Sorter Accuracy Testing and Detection for 
sorted items 

In this test to measure the accuracy of sorting 

goods to be sorted. The results of sorting the goods 

show the accuracy of the items that are sorted every 

10 times, described in table V as follows. 
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TABLE V 

SORTER ACCURACY TESTING AND DETECTION FOR 

SORTED ITEMS 

Color testing Sorter 1 Sorter 2 Sorter 3 Accuracy 

(%) 

Red 10 

times 

8 - - 80% 

Green 10 

times 

- 10 - 100% 

Blue 10 

times 

- - 8 80% 

 

From the experiment to find out the accuracy 

of the servo motor in sorting RGB color objects 

which was carried out 10 times, it was found that 

according to table 3 above, the red color has an 

accuracy of 80%, the green color is 100%, the blue 

color is 80%. 

 
IV.5. Overall Test Results 

The results of the calculation of sorted 

objects show the right accuracy, according to the 

desired color. From the three test results above, a 

graph of the overall research results is obtained, 

which is explained in figure 15 as follows: 

 
 

Fig 17. Overall Test Results 

Conclusion 

Based on the results of that test carried out in this 

study, can be obtained some conclusions as follows. 

1. Image processing using the OpenCV method on 

the ESP-32 Camera can work well, with 3 color 

categories namely: red, green, blue. 

2. The python program that has been created can 

function properly and can work according to 

what is designed. 

3. With the OpenCV method for reading these 3 

colors, it can easily separate red, green, blue 

objects. 

4. there is a deficiency in the ESP32 Cam where it 

is very susceptible to light, which creates 

disturbances during the reading process. 

5. ESP32 Cam also has a weakness against hot 

temperatures on the device, which will cause a 

delay during the reading process. 

In subsequent studies, the camera used was 

added to make the recognition more precise and the 

enumeration patterns increased to minimize the 

influence of shadows that interfere with the image 

recognition process. Need to control the speed of the 

conveyor motor, so that the selection of objects can 

be better. 
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	I. Introduction
	Currently, the progress and use of AI (Artificial intelligence) or artificial intelligence technology in the industrial world is growing significantly[1]. So they slowly began to leave the traditional tools and machines and switch to modern tools and ...
	Systems for classifying objects based on color can be developed in various ways. A study by Euis W. et al used the TCS230 color sensor to detect color and classify goods using PLC (Programmable Logic Control) as the driving system[6]. The colors that ...
	II. Literature Study
	There is a review of several previous journals that have analyzed the system I designed. In a study conducted by Euis W., et al, the sorting of goods used a TCS230 color sensor for color detection using PLC (Programmable Logic Control) for the actuato...
	II.1. Image processing
	Image processing is a process for improving quality, taking, and changing information in an image. Image processing has gone through many developments made by researchers in object detection. This research shows that color can be used as a reference v...
	II.2. OpenCV Python
	In this study, OpenCV functions as the processing of video results for red, green, and blue objects. Open Source Computer Vision Library (OpenCV) functions to process images and videos to allow users to extract information from images. OpenCV can be r...
	II.3. RGB (Red, Green, Blue)
	RGB in this study is the color of the object to be moved, namely red, green, and blue (red, green, blue). Each color in the photo/image is a color combination of RGB (Red, Green, Blue). A color reading from 0% to 100% is 0 to 255. RGB (255,0,255), (25...
	Fig 1. RGB color
	II.4. HSV (Hue, Saturation, Value)
	In this study, HSV serves as a color detector that will be entered into Python later. This HSV model requires RGB primary colors as the basis for color detection. H (hue) is the color angle on the axis of the conical circle, with red as the 0  axis. V...
	II.5. ESP-32 Camera
	In this study, the Esp-32 camera serves as an input to capture the color of goods passing through the conveyor. ESP-32 camera is a board that contains WIFI/Bluetooth with an ESP-32 microcontroller and camera[18]. There is no USB to a serial interface ...
	Fig 2. ESP32 CAMERA Module
	ESP-32 tripod address location for USB to Serial (FTDI): for USB to Serial (FTDI). The Esp-32 VDC camera pins are connected to the USB to Serial (FTDI) VCC pins, the Esp-32 camera ground is connected to the USB to Serial (FTDI) ground pins, and the Es...
	Fig 3. ESP-32 Camera
	II.6. Arduino-UNO
	In this study, the Arduino Uno R3 board type was used as the microcontroller of this tool. Arduino Uno R3 is a microcontroller board based on ATmega328[4]. Arduino Uno R3 specifications in table 1, are as follows:
	TABLE I
	ARDUINO-UNO SPECIFICATIONS TABLE
	Fig 4. Arduino-UNO
	III. Research Method
	III.1. Block Diagram System
	The block diagram of a system is useful for determining the design basis. The block diagram of the Conveyor Sorting Conveyor Design System with Color Detection Using the OpenCV Python-Based Esp-32 Camera is as follows:
	Fig 5. The Block Diagram Tool
	There are 3 parts to the Design of a Goods Sorting Conveyor with Color Detection Using the Esp-32 Camera Based on OpenCV Python, namely: input, process, and output. In the input section, there is an Esp-32 camera module as input for capturing moving o...
	Fig 6. Wiring design
	There is an Arduino UNO module component as a microcontroller. There is a project board that is used for connecting pins between components, including Arduino Uno, push buttons, power supply, 16x2 i2c LCD, relay, and servo motors[24].
	TABLE II
	PIN CONFIGURATION TABLE
	III.2. Program Flowchart
	Software design is a program flow planning that will be made. The software design is shown in the program flowchart. The program begins with initializing (giving an initial value) to the input/output, then by pressing the ON button, the conveyor will ...
	Fig 7. System Flowchart
	III.3. Equations
	The calculation of RGB conversion to HSV can be formulated as follows :
	𝐻=,tan-(,3,𝐺−𝐵.-,𝑅−𝐺.+,𝑅−𝐵...  (1)
	𝑆=1−,,min-(𝑅.𝐺.𝐵).-𝑣.  (2)
	𝑉= ,𝑅+𝐺+𝐵-3.   (3)
	If the value of S = 0, then H cannot be determined. Therefore it is necessary to normalize RGB first using the following formula.
	𝑟= ,𝑅-,𝑅+𝐺+𝐵..   (4)
	𝑔= ,𝐺-,𝑅+𝐺+𝐵..   (5)
	𝑏= ,𝐵-,𝑅+𝐺+𝐵..   (6)
	After the r, g, and b values are normalized, the RGB to HSV transformation formula becomes as follows.
	𝑣=,max-,𝑟,𝑔,𝑏..               (7)
	𝑠= ,,1− ,,min-,𝑟,𝑔,𝑏..-𝑣.,𝑉>0-0 , 𝑗𝑖𝑘𝑎 𝑉=0..              (8)
	IV. Results and Discussion
	IV. 1. Result of tool realization
	In the conveyor design, the long beam shape is adapted, but the size is larger because it is intended for packages with a length of 1 meter, a width of 40 cm and a height of 30 cm. With the Esp-32 camera to capture images of objects to detect color an...
	Fig 8. Design
	Fig 9. Results
	IV. 2. Program Results
	First make a program on the Arduino IDE for programming the ESP-32 Cam connection with python, the following programs on the Arduino IDE and the python program are shown in figures (10) and (11) :
	Fig 10. programming on ESP32 Cam using Arduino IDE
	Fig 11. programming on ESP32 Cam using Python
	Next is programming to determine the input value to get the desired color, namely RGB, by entering the Python OpenCV library, which is shown in figure (12) :
	Fig 12. OpenCV python programming
	Next, the sorting program uses 2 servo motors in the python program, which is explained in figure (13) as follows :
	Fig 13. Servo motor sorting program
	IV. 2. Testing The ESP-32 Camera as RGB Color Reading
	In testing the ESP-32 Camera as an RGB color reading, it was carried out using Python and Arduino IDE software, the test was carried out to obtain the desired RGB color image data, the following are the results of the RGB color reading shown in figure...
	Fig 14. Blue Color
	Fig 15. Green Color
	Fig 16. Blue Color
	From figure 12, 13, 14, the results of the accuracy of reading each RGB color from a distance of 12cm are obtained, described in table III as follows.
	TABLE III
	TESTING THE ESP-32 CAMERA AS RGB COLOR READING
	The display in the python software shows that the ESP32 Cam is very susceptible to light readings, so noise often occurs when reading colors.
	IV.3. Sorted Object Count Test
	In this test for the calculation of items to be sorted. The results of the calculation of sorted items show the accuracy of capturing the suitability of every 10 objects according to the RGB color, which is explained in table IV as follows.
	TABLE IV
	COUNTED NUMBER OF COLORED OBJECTS
	From an experiment to find out the accuracy of the ESP32 Cam in calculating each RGB color, it was found that according to figure 13 above, the red color has an accuracy of 80%, the green color has 100%, and the blue color has 80%.
	IV.4. Sorter Accuracy Testing and Detection for sorted items
	In this test to measure the accuracy of sorting goods to be sorted. The results of sorting the goods show the accuracy of the items that are sorted every 10 times, described in table V as follows.
	TABLE V
	SORTER ACCURACY TESTING AND DETECTION FOR SORTED ITEMS
	From the experiment to find out the accuracy of the servo motor in sorting RGB color objects which was carried out 10 times, it was found that according to table 3 above, the red color has an accuracy of 80%, the green color is 100%, the blue color is...
	IV.5. Overall Test Results
	The results of the calculation of sorted objects show the right accuracy, according to the desired color. From the three test results above, a graph of the overall research results is obtained, which is explained in figure 15 as follows:
	Fig 17. Overall Test Results
	Conclusion
	Based on the results of that test carried out in this study, can be obtained some conclusions as follows.
	In subsequent studies, the camera used was added to make the recognition more precise and the enumeration patterns increased to minimize the influence of shadows that interfere with the image recognition process. Need to control the speed of the conve...
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