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 The development of technology and industry development in the 4.0 era is 

very fast along with these developments in the control of production results 

such as medicine, food, and safety must be faster and more accurate. To face 

free trade and global economic competition, every company is required to 

produce products that have good quality by the standards. By using an 

experimental method which is the development of this study aims to make a 

conductive material detector (metal detector) for the pharmaceutical industry, 

the food industry, and security as compared to using conductive material 

sensors that are integrated with the Arduino microcontroller. Application 

testing is carried out to find out whether the Blynk application on an android 

smartphone with Blynk on a Debian server that has been made previously 

runs well or not and the alarm system testing uses a buzzer and LED to detect 

conductive material passing through. Conductive sensor test results showed 

that the instrument can detect 6 conductivity materials such as stainless steel, 

aluminum, steel, zinc, copper, and tin. The average response time to detect 

conductive material is 3 seconds, the average ADC value of the conductive 

material is 0.55. The test results also successfully send information and data 

to the Blynk application so that it can be monitored online. 
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1. INTRODUCTION 

Supervision in various fields requires a supporter who can do what cannot be done by humans, for 

example, in the fields of health, product quality, and safety. Health is an important thing that concerns the 

community. Medication becomes one of the important needs to maintain health and treat all diseases. One 

indicator in measuring the quality of medicines is to be free from conductive materials such as metals. If the 

drug contains metal, the health of the users deteriorates and the drug industry experiences a decline in 

consumers and decreases in company profits [1-5]. The quality of other products that must be considered 

such as food products such as ready-to-eat products, baby food, and other foods. Conductive material 

detection sensors are used for security such as in aircraft airports where before entering aircraft all objects 

that are attached or not attached to the human body must be removed if not removed then detected by the 

sensor [6-10]. 

In the world of the pharmaceutical industry and the food industry, several products are contaminated 

by conductive materials, either magnetic or non-magnetic. This is due to contamination from conductive 

materials (material contamination, mixing process errors, and machine failures) [11, 12] and the use of 

various equipment in the production process which is mostly made of conductive material. Detection of 

conductive material contamination in drugs and food is very important and requires high accuracy, thus 
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conductive material detectors play an important role in ensuring product safety in the pharmaceutical industry 

[13-20]. 

So many things must be considered in the process of producing drugs and food to maintain the 

quality of the products produced. Therefore, in this study, the author tries to make a prototype of a 

conductive material detection device that is simple to produce better quality surveillance [21-25]. This 

prototype design integrates a conductive material sensor with an Arduino Pro Mini microcontroller. When 

drugs and food products pass through this device containing a conductive material, the alarm sounds and the 

light indicator lights up. Insecurity if the sensor detects the presence of conductive material, alar. The average 

response time to detect conductive material is 3 seconds, the average ADC value of the conductive material is 

0.55. The test results also successfully send information and data to the Blynk application so that it can be 

monitored online. 

 

 

2. RESEARCH METHOD 

2.1. General review 

This research is the design of a conductive material detection system. The system that will be 

created is a system used to detect conductive materials in the products of the drug-drug and food-food 

industry products that are contaminated with metals and become aids in security systems such as airports. 

With this system, it is possible to monitor production results such as medicinal products, contaminated foods 

that can be separated and destroyed because if it passes it will be dangerous for those who buy and use these 

medicinal products and foods. 

The advantages of the system made in this study with similar products on the market are the price of 

tools and materials used cheaper, applications and supporting servers are free, besides Arduino-based 

microcontrollers that are integrated by Wi-Fi ESP8266 has features and specifications that make it possible to 

create or develop a bigger and better system. 

In this design, two systems are made, namely the detection system and the monitoring system. In the 

monitoring system, the user uses the Blynk application to monitor the number of medicinal products and 

foods that are contaminated with metal in real-time. Whereas in the detection system, there is a sensor in the 

form of an electromagnetic coil that can detect grams of metal in drugs and food that will be separated using 

a servo motor to another container. In the security system, officers are also assisted in detecting anyone who 

carries conductive material. 

When the system is turned on, the Arduino microcontroller performs a calibration on the detection 

sensor, then the device will connect to the server via a WIFI network that has registered its SSID, if the 

connection is successful then the microcontroller will be connected to the system server ready to use (online). 

If one process in the flowchart fails, it will display an error on the LCD screen and display it in the 

notification in the monitoring application. 

 

2.2. Research stages 

The block diagram for this research approaches the prototype tool, the design of the device that is 

built consists of several main hardware, including Arduino Pro Mini microcontroller and Wi-Fi Module 

ESP8266, as well as additional hardware to carry out the functions of the sensor input and output indicators 

namely metal sensor (coil winding), buzzer (alarm), and servo. The block diagram in Figure 1 is an initial 

illustration of the design of a conductive material detection system used which consists of an Arduino 

microcontroller, the conductive material sensor uses several turns, Blynk is used to monitor whether any 

conductive material is detected. 

 

 

conductive 

sensor

 
 

Figure 1. Block diagram of a conductive material detection system 
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2.3. Tool prototype design flow chart  

This flowchart explains the initial stages in the design and performance analysis of conductive 

material detection systems. Figure 2 illustrates the process of preparing a prototype tool where at first the 

controller must be configured with the internet, then configuring the conductive material detection sensor and 

conducting the conductive sensor calibration, the next is the testing of the conductive material which starts 

from the stainless steel test when a conductive material is detected “Then appear on the LCD and Blynk 

application Conductive Material”. If not, a second ingredient will be tested. 
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Figure 2. Design process flow chart 
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The second trial is aluminum when a conductive material is detected “Yes” then it appears on the 

LCD and Blynk application “Conductive Material”. If not, a third ingredient will be tested. The third trial is 

steel when a conductive material is detected “Yes” then it appears on the LCD and Blynk application 

“Conductive Material”. If not, the fourth ingredient will be tested. The fourth trial is zinc when a conductive 

material is detected “Yes” then it appears on the LCD and Blynk application “Conductive Material”. If not, a 

fifth ingredient is tested. The fifth trial is copper if a conductive material is detected “Yes” then it will appear 

on the LCD and Blynk application “Conductive Material”. If not, then a sixth material trial is conducted. The 

sixth trial is tin, if a “Yes” conductive material is detected, it will appear on the LCD and the “Conductive 

Material” Blynk application. If not, the trial is complete. 

 

2.4. Conductive material detection sensor circuit 

This metal sensor circuit serves to detect metal or metal objects that pass through the metal sensor. 

This circuit will emit electromagnetic waves constantly towards the area that will be the area of detection if 

objects other than metals that pass through the conductive sensor then the conductive sensor will detect any 

signal interference in the electromagnetic wave. See Figure 3. 

 

 

 
 

Figure 3. Conductive material detection circuit 

 

 

3. RESULTS AND DISCUSSIONS 

3.1. Blynk application 

Blynk is an IoT Cloud platform for iOS and Android applications that is useful for controlling 

Arduino, Raspberry Pi, and similar boards via the internet. Blynk is a digital dashboard that can build a 

graphical interface for tools that have been created just by dragging and dropping a widget. Following are the 

steps for operating the Blynk application: 

‑ Open the Blynk application then create a new account. 

‑ Fill in the email and password then click the picture to set the server IP 

‑ Move the position of the slider control to custom and fill in the IP along with the pre-set port, then click 

OK →click sign up 

‑ Then click the new project, then fill in the name of the project, select the device that corresponds to the 

device that was made, then select the connection type to be Wi-Fi___33, click create. 

‑ Then a message will appear informing you that the authentication code has been sent to the email address, 

click OK to finish creating the project. 

 

3.2. Header Program Code 

The #include program code is a type of preprocessor driver that is used to read files called header 

files. iostream, conio.h, stdio.h, windows.h, math.h, and string.h are header files that are the standard library 

of C++. Each header file is associated with input commands, output commands, and functions used in a 

program. The header program code is shown in Figure 4. 
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3.3. Blynk Server communication test results 

This test was carried out to find out how long it would take the Esp8266 microcontroller to 

communicate with the Blynk server. The time is calculated from the start of the device turned on until 

successfully communicating with the Blynk Server. If the LED indicator on the Esp8266 microcontroller is 

lit, that the Esp8266 microcontroller has successfully communicated with the server. The Arduino serial 

monitor shown in Figure 5 is what informs the server of communication. 
 
 

 
 

Figure 4. Header program code 

 
 

Figure 5. Serial monitor display 
 
 

3.4. Blynk application testing 

This test is carried out to determine the tools in this study work following the functions and desires. 

The testing process is done in stages through the Blynk application there are two control features in the 

application, namely the first feature for the sensor reading controller which is detected by the sensor and the 

second feature for calculating and displaying the detection results. 

The main menu display of Figure 6 is information sent by the tool to the server so that it can see the 

amount detected by the metal detector, as in Table 1 is the response time to the metal sensor. The main menu 

display of Figure 6 is information sent by the tool to the server so that it can see the amount detected by the 

metal detector, as in Table 1 is the response time to the metal sensor. In Table 1, the average Alarm ON time 

required from the five trials is 2.10 seconds while for the average Alarm OFF is 2.30 seconds. 
 
 

 
 

Figure 6. Initial display of Blynk 

Table 1. Sensor response time testing 

Testing Condition Time (s) Result 

1 
Alarm On 1.75 

Corresponding 
Alarm Off 1.48 

2 
Alarm On 2.71 

Corresponding 
Alarm Off 2.72 

3 
Alarm On 1.12 

Corresponding 
Alarm Off 2.58 

4 
Alarm On 1.23 

Corresponding 
Alarm Off 1.78 

5 
Alarm On 1,25 

Corresponding 
Alarm Off 1,35 

 

 
 

3.5. Conductive sensor testing 

Conductive sensor testing that uses copper windings to detect objects made from passing with the 

ESP8266 microcontroller aims to find out how much the signal is read through the ADC value, can be seen in 

Table 2. Figure 7 is a conductive graph that has been detected by the sensor based on time in the last 6 hours. 

 

3.6. Testing for sending SMS Coordinate 

The purpose of testing the sending of SMS coordinator with Arduino is to find out if the program is 

made under what is desired and the program is under what was designed previously. For the results of testing 

the sensor response time to the sending of SMS coordinates can be seen in Table 3. From the results of the 

six experiments in Table 3, the average time required to send an SMS coordinate is 11.078 seconds. For SMS 

coordinates sent can be seen in the picture. 

 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

#include “PCA9685.h” 

#include <SoftwareSerial.h> 
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Table 2. Conductive sensor testing 

No 
Conductive 

Material 

Time 

(s) 

ADC 

Value 
Info 

1 Stainless Steel 2,02 1,6 Corresponding 
2 Aluminum 4.15 0,1 Corresponding 

3 Steel 4,66 0,2 Corresponding 

4 Zinc 2,26 0,4 Corresponding 
5 Copper 2,12 0,6 Corresponding 

6 Lead 2,79 0,4 Corresponding 
 

Table 3. Coordinate delivery time testing 

No 
Conductive 

Material 
Instruction 

Time 

(s) 
Result 

1 Stainless Steel ON 10,65 Corresponding 
2 Aluminium ON 10,71 Corresponding 

3 Steel ON 11,14 Corresponding 

4 Zinc ON 11,30 Corresponding 
5 Copper ON 11,59 Corresponding 

6 Lead ON 12,10 Corresponding 
 

 

 

 
 

Figure 7. Graph of the number detected 

 

 

3.7. Prototype design results 

The following are the results of designing prototype devices for the detection of conductive. Figure 

8 illustrates the process of preparing a prototype device which at first requires configuring the controller with 

the internet, then configuring the conductive material detection sensor and conducting the conductive sensor 

calibration, then testing the conductive material which starts from the stainless steel test when a conductive 

material is detected “Yes “Then appear on the LCD and Blynk application” Conductive Material “. If not, a 

second ingredient will be tested. The second trial is aluminum when a conductive material is detected “Yes” 

then it appears on the LCD and Blynk application “Conductive Material”. If not, a third ingredient will be 

tested. The third trial is steel when a conductive material is detected “Yes” then it appears on the LCD and 

Blynk application “Conductive Material”. If not, the fourth ingredient will be tested. The fourth trial is zinc 

when a conductive material is detected “Yes” then it appears on the LCD and Blynk application “Conductive 

Material”. If not, a fifth ingredient is tested. The fifth trial is copper if a conductive material is detected “Yes” 

then it will appear on the LCD and Blynk application “Conductive Material”. If not, then a sixth material trial 

is conducted. The sixth trial is tin, if a “Yes” conductive material is detected, it will appear on the LCD and 

the “Conductive Material” Blynk application. If not, the trial is complete. 

 

 

4. CONCLUSION  

Application testing is carried out to find out whether the Blynk application on an android 

smartphone with Blynk on a Debian server that has been made previously runs well or not and the alarm 

system testing uses a buzzer and LED to detect conductive material passing through. Conductive sensor test 

results showed that the instrument can detect 6 conductivity materials such as stainless steel, aluminum, steel, 

zinc, copper, and tin. The average response time to detect conductive material is 3 seconds, the average ADC 

value of the conductive material is 0.55. The test results also successfully send information and data to the 

Blynk application so that it can be monitored online. 
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Figure 8. Conductive material detection device prototype 
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