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Rancang Bangun Sistem Deteksi Kesehatan Kulit Wajah Berjerawat (Acne 

Vulgaris) Berbasis IoT dan Machine Learning di dr.Va Aesthetic Clinic  

 

Abstrak  

Penelitian ini bertujuan untuk mengatasi keterbatasan alat deteksi kulit wajah 

dengan mengintegrasikan teknologi Internet of Things (IoT) dan machine learning 

di dr.Va Aesthetic Clinic. Sistem ini menggunakan sensor moisture click dan sensor 

UV GY-8511 untuk mengukur kelembapan dan tingkat paparan UV pada kulit 

wajah, serta dilengkapi fitur deteksi jerawat berbasis machine learning 

menggunakan algoritma YOLO v5 (You Only Look Once Version 5). Pengujian 

sensor moisture click dilakukan dengan membandingkan hasil pengukurannya 

terhadap alat skin analyzer, dimana sensor moisture click menunjukkan rata-rata 

error sebesar 29,51% dengan akurasi 70,49%, dengan rentang pengukuran 

kelembapan antara 20% hingga 44%. Pengujian sensor UV GY-8511 menunjukkan 

rata-rata error sebesar 10,93% dengan akurasi 89,07%, dengan hasil yang 

mendekati nilai yang ditampilkan oleh aplikasi UV Light. Model YOLO v5 

menunjukkan rata-rata error sebesar 16,16% dan akurasi 83,84%., yang 

menunjukkan model YOLO v5 memiliki tingkat akurasi yang cukup tinggi. Website 

diuji pada desktop dan smartphone, hasil menunjukkan desain UI responsif dan 

integrasi yang baik dengan Firebase serta penyimpanan data rekam medis di 

database SQLite.  

 

Kata Kunci: Akurasi, Deteksi Jerawat, IoT, Jerawat, Machine Learning. 
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Design and Development of an Acne Vulgaris Skin Health Detection System Based 

on IoT and Machine Learning at dr.Va Aesthetic Clinic 

 

Abstract 

This research aims to address the limitations of facial skin detection tools by 

integrating Internet of Things (IoT) and machine learning technologies at dr.Va 

Aesthetic Clinic. The system uses the Moisture Click sensor and UV GY-8511 sensor 

to measure skin moisture and UV exposure levels, and it is equipped with an acne 

detection feature based on machine learning using the YOLO v5 (You Only Look 

Once Version 5) algorithm. The Moisture Click sensor was tested by comparing its 

measurement results against a Skin Analyzer, where the Moisture Click sensor 

showed an average error of 29.51% with an accuracy of 70.49%, within a moisture 

measurement range of 20% to 44%. The UV GY-8511 sensor testing showed an 

average error of 10.93% with an accuracy of 89.07%, with results close to the 

values displayed by the UV Light application. The YOLO v5 model demonstrated 

an average error of 16.16% and an accuracy of 83.84%, indicating that the YOLO 

v5 model has a fairly high level of accuracy. The website was tested on both desktop 

and smartphone devices, with results showing a responsive UI design and good 

integration with Firebase as well as medical record data storage in an SQLite 

database. 

 

Keywords: Accuracy, Acne Detection, IoT, Acne, Machine Learning 
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BAB I  

PENDAHULUAN 

1.1 Latar Belakang  

 Seiring dengan meningkatnya jumlah klinik kecantikan, persaingan dalam 

metode dan teknologi untuk menyembuhkan permasalahan kulit semakin kuat. 

Salah satu permasalahan kulit yang paling sering muncul adalah kulit wajah 

berjerawat. Jerawat (Acne vulgaris) terjadi karena penyumbatan kelenjar minyak di 

kulit atau infeksi bakteri. Jerawat umumnya dialami oleh individu berusia 15 - 40 

tahun, berdasarkan data dari Global Burden of Disease (GBD) jerawat (acne 

vulgaris) terjadi pada 85% remaja berusia 12–25 tahun (Claire & Lake, 2018). Hal 

ini membuat jerawat menjadi perhatian serius, terutama di klinik kecantikan yang 

sering dihadapkan dengan berbagai permasalahan kulit seperti jerawat dan perlunya 

solusi yang efektif untuk diagnosis dan deteksi kondisi kulit secara real-time. 

 Di dr.Va Aesthetic Clinic, pemantauan kondisi kulit wajah secara real-time 

menjadi hal yang sangat penting untuk memberikan perawatan yang tepat. Namun, 

terdapat kendala karena alat yang umumnya digunakan, yaitu Skin Analyzer 

Detector Digital Microscope, memiliki keterbatasan dalam memberikan informasi 

data kuantitatif tentang kondisi kulit wajah. Hal ini menjadi kendala dalam 

mendeteksi kondisi kulit secara real-time. Selain itu, kepadatan rutinitas harian 

yang menyebabkan keterbatasan waktu menjadi hambatan bagi pasien untuk secara 

rutin mengunjungi dokter guna mengetahui kondisi real-time kesehatan kulit wajah 

mereka.  

 Sejalan dengan kemajuan teknologi, diperlukan solusi yang 

mengintegrasikan teknologi untuk meningkatkan diagnosis dan deteksi kesehatan 

kulit wajah. Oleh karena itu, dirancang sebuah sistem deteksi kesehatan kulit wajah 

berbasis Internet of Things (IoT) dan machine learning yang ditampilkan pada 

sebuah website.  Di sisi IoT digunakan 2 buah sensor yaitu, sensor moisture click 

yang digunakan untuk mengukur tingkat kelembapan dan sensor UV GY-8511 

digunakan untuk mendeteksi intensitas radiasi ultraviolet (UV). Modul 

mikrokontroler yang digunakan yaitu ESP8266 yang berfungsi sebagai pemroses 
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atau pengolahan data dari sensor-sensor dan transmisi data ke cloud secara wireless 

melalui website. 

 Website ini juga memiliki fitur deteksi dini berbasis machine learning 

menggunakan metode YOLO v5 (You Only Look Once Version 5). Berbeda dengan 

penelitian sebelumnya yang berjudul “Deteksi Otomatis Jerawat Wajah 

Menggunakan Metode Convolutional Neural Network (CNN)” oleh Putra et al. 

(2021), penelitian tersebut berfokus pada pengembangan akurasi deteksi jerawat 

menggunakan metode Convolutional Neural Network (CNN). Pada penelitian ini 

metode YOLO (You Only Look Once) dipilih karena kemampuannya dalam 

melakukan deteksi objek secara real-time (Alfarisi, 2020). Pendeteksian  objek  

(object  detection) bermanfaat  untuk  mengenali  dan  mendeteksi objek pada 

sebuah gambar berdasarkan warna, bentuk,  dan  dari  dataset  yang  dikumpulkan 

(Tan et al., 2021), sehingga teknologi ini memudahkan pasien dalam mendeteksi 

dini kondisi kulit wajah mereka sebelum mengunjungi dokter atau klinik 

kecantikan. Dengan demikian, perancangan IoT dan machine learning untuk 

deteksi kesehatan kulit wajah berjerawat diharapkan dapat meningkatkan kualitas 

perawatan pada klinik kecantikan dan dapat memberikan solusi yang lebih efektif 

dalam membantu penanganan masalah kulit wajah khususnya jerawat.  

 

1.2 Perumusan Masalah 

 Berdasarkan latar belakang yang diuraikan, maka permasalahan yang akan 

dibahas dalam skripsi ini adalah sebagai berikut : 

1. Bagaimana cara merancang sistem deteksi kesehatan kulit wajah berjerawat 

(Acne Vulgaris) berbasis IoT yang dapat diakses melalui website, dengan 

pengukuran kelembapan kulit dan indeks UV secara real-time? 

2. Bagaimana cara mengimplementasikan fitur pendeteksi jerawat pada kulit 

wajah menggunakan machine learning dengan metode YOLO v5 pada 

website secara jarak jauh? 

3. Bagaimana akurasi sistem dalam pembacaan sensor kelembapan dan UV 

serta akurasi model YOLO v5 dalam mendeteksi jenis-jenis jerawat pada 

kulit wajah? 
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1.3 Tujuan 

Tujuan yang ingin dicapai dari skripsi ini adalah sebagai berikut : 

1. Dapat merancang sistem deteksi kesehatan kulit wajah berjerawat (Acne 

Vulgaris) berbasis IoT yang dapat diakses melalui website, dengan 

pengukuran kelembapan kulit dan indeks UV secara real-time. 

2. Dapat mengimplementasikan fitur pendeteksi jerawat pada kulit wajah 

menggunakan machine learning dengan metode YOLO v5 pada website 

secara jarak jauh. 

3. Dapat mengevaluasi akurasi sistem dalam pembacaan sensor kelembapan 

dan UV serta akurasi model YOLO v5 dalam mendeteksi jenis-jenis jerawat 

pada kulit wajah. 

 

1.4 Luaran 

1. Menghasilkan sistem deteksi kesehatan kulit wajah berjerawat (Acne 

Vulgaris) berbasis IoT dan machine learning di dr.Va Aesthetic Clinic. 

2. Laporan Skripsi di Program Studi Broadband Multimedia, Politeknik Negeri 

Jakarta. 

3. Artikel ilmiah mengenai Sistem Deteksi Kesehatan Kulit Wajah  Berjerawat 

(Acne Vulgaris) Berbasis IoT dan Machine Learning di dr.Va Aesthetic 

Clinic yang telah diterbitkan pada Prosiding Seminar Nasional Inovasi 

Vokasi dan telah diseminarkan pada Seminar Nasional Inovasi Vokasi 

(SNIV) 2024. 
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BAB V  

PENUTUP  

5.1 Kesimpulan 

Berdasarkan hasil pengujian dan analisis yang telah dilakukan, beberapa 

kesimpulan dapat diambil mengenai “Rancang Bangun Sistem Deteksi 

Kesehatan Kulit Wajah Berjerawat (Acne Vulgaris) Berbasis IoT dan Machine 

Learning” : 

1. Sistem dirancang menggunakan sensor moisture click untuk mengukur 

kelembapan kulit dan sensor UV GY-8511 untuk mengukur kadar UV. 

Keduanya diintegrasikan dalam sistem yang dapat diakses melalui website. 

2. Mengimplementasikan fitur pendeteksi jerawat pada kulit wajah 

menggunakan metode YOLO v5 pada website secara jarak jauh, yaitu 

pengumpulan dataset, preprocessing, training model, integrasi model ke 

website. 

3. Berdasarkan hasil pengujian sensor moisture click menunjukkan rata-rata 

error sebesar 29,51% dengan akurasi sebesar 70,49%. Rentang 

pengukuran kelembapan wajah oleh sensor ini berkisar antara 20% hingga 

44%, sedangkan alat skin analyzer memiliki rentang yang lebih luas dari 

25% hingga 59%. Perbedaan ini disebabkan oleh perbedaan metode 

pengukuran antara sensor yang hanya mengukur kelembapan berbasis air 

dan alat skin analyzer yang juga mengukur kandungan minyak. Kesalahan 

pengukuran terbesar terjadi di area dahi, yang menunjukkan adanya variasi 

dalam kondisi kulit yang mempengaruhi akurasi sensor.  

4. Sensor UV GY-8511 menunjukkan performa yang baik dalam mengukur 

indeks UV dengan rata-rata error sebesar 10,93% dan rata-rata akurasi 

sebesar 89,07%. Pengukuran UV di dalam ruangan menunjukkan nilai 

yang konsisten dan rendah, sedangkan pengukuran di luar ruangan 

memberikan hasil yang cukup mendekati nilai aplikasi UV Light dengan 

akurasi yang sangat baik pada sebagian besar waktu pengukuran. 

Perbedaan hasil di malam hari, di mana sensor mencatat nilai lebih rendah 
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dibandingkan aplikasi, menunjukkan perlunya kalibrasi yang lebih baik 

untuk kondisi pencahayaan yang sangat rendah. 

5. Model YOLO v5 diimplementasikan untuk mendeteksi jerawat pada kulit 

wajah. Hasil pengujian menunjukkan variasi dalam akurasi deteksi 

jerawat. Berdasarkan pengujian, rata-rata error keseluruhan adalah 

16,16%, dan rata-rata akurasi adalah 83,84%. Faktor-faktor seperti resolusi 

foto, pencahayaan, dan kondisi kulit berpengaruh pada hasil deteksi. 

6. Website telah diuji pada desktop dan smartphone, dengan tampilan Home, 

About, Login, Data Sensor, Deteksi Jerawat, dan Edukasi Jerawat 

berfungsi dengan baik di kedua perangkat. Desain UI konsisten dan 

responsif dan memastikan navigasi yang mudah diakses. Data sensor dari 

Firebase ditampilkan dengan akurat di website. Integrasi antara Firebase 

dan website berjalan lancar tanpa kesalahan. Data rekam medis yang 

diinput melalui formulir berhasil disimpan di database SQLite dan 

ditampilkan dengan benar di halaman rekam medis, yang menunjukkan 

kemampuan sistem dalam mengelola data. 
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L- 3 Datasheet ESP8266 

 

 

  

 

ESP8266EX 
Datasheet 

1. Overview 
Espressif’s ESP8266EX delivers highly integrated Wi-Fi SoC solution to meet users’ 

continuous demands for efficient power usage, compact design and reliable performance 

in the Internet of Things industry. 

With the complete and self-contained Wi-Fi networking capabilities, ESP8266EX can 

perform either as a standalone application or as the slave to a host MCU. When 

ESP8266EX hosts the application, it promptly boots up from the flash. The integrated high- 

speed cache helps to increase the system performance and optimize the system memory. 

Also, ESP8266EX can be applied to any microcontroller design as a Wi-Fi adaptor through 

SPI/SDIO or UART interfaces. 

ESP8266EX integrates antenna switches, RF balun, power amplifier, low noise receive 

amplifier, filters and power management modules. The compact design minimizes the PCB 

size and requires minimal external circuitries. 

Besides the Wi-Fi functionalities, ESP8266EX also integrates an enhanced version of 

Tensilica’s L106 Diamond series 32-bit processor and on-chip SRAM. It can be interfaced 

with external sensors and other devices through the GPIOs. Software Development Kit 

(SDK) provides sample codes for various applications. 

Espressif Systems’ Smart Connectivity Platform (ESCP) enables sophisticated features 

including: 

• Fast switch between sleep and wakeup mode for energy-efficient purpose; 

• Adaptive radio biasing for low-power operation 

• Advance signal processing 

• Spur cancellation and RF co-existence mechanisms for common cellular, Bluetooth, 

DDR, LVDS, LCD interference mitigation 

 

1.1. Wi-Fi Key Features 

• 802.11 b/g/n support 

• 802.11 n support (2.4 GHz), up to 72.2 Mbps 

• Defragmentation 

• 2 x virtual Wi-Fi interface 

• Automatic beacon monitoring (hardware TSF) 

• Support Infrastructure BSS Station mode/SoftAP mode/Promiscuous mode 
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L- 4 Datasheet Sensor Moisture Click 

 

 

 
 

 

 

 

 

Moisture click 
PID: MIKROE‐3084 

Weight: 23 g 

 
Moisture click is a Click board™ that can be used to easily detect a moisture level of the 

skin, by simply touching the sensitive surface of the PCB. The Click board™ is equipped 

with the printed copper trace sensor, which is sampled by the accurate FDC2112 IC, a 

12bit capacitance to digital (FDC) converter, which employs innovative noise and EMI 

resistant capacitance measuring techniques. This sensor allows the Click board™ to 

measure the skin moisture by measuring its capacitance, which changes depending on 

the skin moisture level (hydration state of the outer epidermis). 

 
The simplicity and a low number of external components required for operation, make the 
FDC2112 IC an ideal solution for using it in a range of different applications that are based 
on the capacitance measurement. The Click board™ allows evaluation of the FDC2112 IC, 
utilizing it for a range of skin hydration and moisture measurement applications, which 
involve an accurate and reliable measurement of the capacitive properties of the skin, in 
order to determine the percentage of hydration or moisture. 

How does it work? 
 

 

As already mentioned, the working principle of the Moisture click is based on measuring 
the skin capacitance property in order to determine the skin moisture level or hydration 
state of the outer epidermis. The studies show that various skin hydration measurement 
methods are complementary and no single method gives 100% accurate result for all skin 
conditions. However, measurement of the capacity turned out to be the most effective and 
reliable of measuring the skin hydration. Therefore, Moisture click uses the FDC2112IC, a 
very precise 12bit capacitance to digital converter, from Texas Instruments. 
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The main challenge for all the capacitive sensing applications is the presence of EMI and 
noise, which can reduce the sensitivity. The FDC2112 IC employs an innovative narrow 
band architecture, which reduces the electromagnetic interferences (EMI) and noise 
influence. It uses an L‐C resonator, (L‐C tank) and monitors changes of its resonant 
frequency, which occurs as a result of a change in the capacitance. The IC features an 
internal referent frequency generator, which is compared with the measured oscillation 
frequency of the L‐C tank. The 16bit conversion result is stored on the 12bit output 
registers, and it is available via the I2C interface. The digital gain function allows a higher 
dynamic range of the measurement to be obtained, by shifting the internal 16bit value. 

The device features 2 internal sensing channels, of which only one is required for this 
application. There are two connections, IN0A and IN0B, forming the necessary L‐C 
resonator circuit, along with the copper trace that serves as the capacitance sensor. By 
placing a finger on the pad, the capacitance of the resonator is changed, and the frequency 
is shifted. This frequency shift is measured and stored at the output registers. 

The working parameters of this circuit can be configured by the appropriate registers, 
such for example ‐ the input deglitch filter which suppresses EMI and ringing above the 
sensor frequency, conversion time, sequencing mode through the channels, and so on. The 
FDC2112 datasheet offers a complete description of all the registers and their functions. 

There are two power modes available, used to reduce the power consumption. The device 
goes into the Sleep mode right after the POR (Power‐ON Reset), waiting to be configured. 
When the Sleep Mode Enable bit in the status register is cleared, the device enters the 
Normal mode, ready to make measurements. The manufacturer recommends configuring 
the device only while in the Sleep mode. If frequent data acquisition is not required, the 
device can be put into the Sleep mode between the readings, saving power that way. The 
configuration data is retained in this mode, and the I2C interface is operational. 

The configurable INTB pin of the FDC2112 IC can be used for the host controller 
notification. It can be configured to notify the host MCU for a range of different functions, 
including data ready event, watchdog error, amplitude too low or too high error, etc. Each 
of these events can be set to raise a flag and be reported by asserting the INTB pin. This pin 
is open‐drain configuration and it is pulled to a LOW logic level when asserted. It is routed 
to the mikroBUS™ INT pin. 

I2C address of the FDC2112 IC can be selected with the SMD jumper labeled as ADD SEL. 
This jumper sets the state of the least significant bit (LSB) of the I2C slave address, to either 
0 or 1, according to the jumper position it occupies (labeled as 0 and 1). 
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Specifications 
 

 

Type Temperature / Humidity 

 
Applications 

This Click board™ is an ideal solution for development of skin 

moisture/skin hydration applications, based on a reliable and 

innovative capacitive sensing technology 

On-board 

modules 

FDC2112 IC, a very precise 12bit capacitance to digital converter, 

from Texas Instruments 

 
Key Features 

Noise and electromagnetic interference (EMI) immunity, low power 

consumption, configurable interrupt pin, low number of external 

components required, and more 

 

Pinout diagram 
 

 

This table shows how the pinout on Moisture click corresponds to the pinout on the 
mikroBUS™ socket (the latter shown in the two middle columns). 

Notes Pin 

 

 
Pin Notes 

 
NC 1 AN PWM 16 NC 

 

 
NC 2 RST INT 15 INT Interrupt 

 
NC 3 CS RX 14 NC 

 

 
NC 4 SCK TX 13 NC 

 

 
NC 5 MISO SCL 12 SCL I2C Clock 

 
NC 6 MOSI SDA 11 SDA I2C Data 

Power supply 3.3V 7 3.3V 5V 10 NC 
 

Ground GND 8 GND GND 9 GND Ground 

 

Onboard jumpers and settings 
 

Label Name Default Description 
 

LD1 PWR - Power LED indicator 

JP1 ADDR SEL Left 
I2C address LSB selection: left position 0, right position 

1 
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L- 5 Datasheet Sensor UV GY-8511 

 

 

 

 ML8511  
UV Sensor with Voltage Output 

 

GENERAL DISCRIPTION 
 

The ML8511 is a UV sensor, which is suitable for acquiring UV intensity indoors or outdoors. The ML8511 is 

equipped with an internal amplifier, which converts photo-current to voltage depending on the UV intensity. 

This unique feature offers an easy interface to external circuits such as ADC. In the power down mode, typical 

standby current is 0.1A, thus enabling a longer battery life. 

 

FEATURES 
 

• Photodiode sensitive to UV-A and UV-B 

• Embedded operational amplifier 

• Analog voltage output 

• Low supply current (300A typ.) and low standby current (0.1A typ.) 

• Small and thin surface mount package (4.0mm x 3.7mm x 0.73mm, 12-pin ceramic QFN) 

 

APPLICATIONS 
 

• Smart phone, Watch, Weather station,Bicycle navigation, Accessary, Gaming 

 

BLOCK DAIAGRAM 
 

TP VDD EN 
 

 

 

 

 

OUT 
 

 

 

 

 

 

 
 

GND TR 
 

PIN CONFIGURATIONS 
 

Pin Symbol I/O Function 

7 VDD PW Supply voltage. Decouple this pin to ground with 0.1 F capacitor. 

5 GND PW Ground 

4 EN I Active high enable pin. (High: Active mode, Low: Standby mode) 

8 OUT O Output (Low in power down or standby mode) 

9 TP I/O Test pin. Do not connect. 

10 TR I/O Internal reference voltage. Decouple this pin to ground with 1 nF 
capacitor. 

1,2,3, 6,11,12 NC - No Connection. Do not connect. 

 

 
FEDL8511-05 

Issue Date: March 08, 2013 

9 7 4 

Amplifier 
8 

UV Photo- 
diode 

ML8511 

5 10 
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ABSOLUTE MAXIMUM RATINGS 
 

 

Parameter Symbol Condition Rating unit 

Supply Voltage VDD Ta=25 C -0.3 to +4.6 V 

Input Voltage VI Ta=25 C -0.3 to +4.6 V 

Output Short Current IOS Ta=25 C 5 mA 

Power Dissipation PD Ta=25 C 30 mW 

Storage Temperature Tstg - -30 to +85 C 

 

 

RECOMENTED OPERATION CONDITIONS 
 

Parameter Symbol Min. Typ. Max. unit 

Operating Voltage VDD 2.7 3.3 3.6 V 

Operating Temperature Ta -20 - 70 C 

 

 

ELECTRO-OPTICAL CHARACTERISTICS 
 

(VDD=+2.7V to +3.6V, Ta= -20C to +70C) 

Parameter Symbol Condition Min. Typ. Max. unit 

Supply Current (active mode) IDDA VEN=VDD - 300 500 A 

Supply Current (standby mode) IDDS VEN=0 - 0.1 1 A 

Input Voltage (High level) VIH - VDD × 0.8 - VDD + 0.3 V 

Input Voltage (Low level) VIL - -0.2 - 0.72 V 

High level input current IIH VEN=VDD - - 1 A 

Low level input current IIL VEN=0 -1 - - A 

Wavelength of maximum sensitivity p Ta=25C - 365 - nm 

Output Setup Time TSU VEN=VDD - - 1 ms 

Output Voltage (Shading) * VREF 
Ta=25C, 
VEN=VDD 

0.95 1.0 1.05 V 

Output Voltage (10mW/cm2 at p) * VO 
Ta=25C, 
VEN=VDD 

2.08 2.2 2.32 V 

 

* Load resistance of OUT port is recommended more than 100 k. 
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 L- 6 Script Program Arduino 

  

#define MOISTURE_SAMPLE_NUM 50 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

LiquidCrystal_I2C lcd(0x27, 16, 2); // Alamat I2C: 0x27, Ukuran: 16 kolom 
x 2 baris 

#include <ESP8266WiFi.h> 

#include "FirebaseESP8266.h" 

#define FIREBASE_HOST "https://skripsi-kulit-wajah-jerawat-default-
rtdb.firebaseio.com/" 

#define FIREBASE_AUTH "AIzaSyDzCpE3hP-Eko-HRLS7CEosMVr0XbMBKfA" 

FirebaseData firebaseData; 

#include <ESP8266WebServer.h> 

ESP8266WebServer server(80); 

#include <NTPClient.h> 

#include <WiFiUdp.h> 

#include <DNSServer.h> 

#include <WiFiManager.h> 

#include "Moisture_Click_for_Arduino.h" 

FDC2112 capsense(MOISTURE_DEV_ADR_GND);  // Use FDC2112_I2C_ADDR_1 

 

uint16_t calib_air_data; 

uint8_t moisture; 

bool flag = false; 

 

// Define NTP Client to get time 

WiFiUDP ntpUDP; 

NTPClient timeClient(ntpUDP, "pool.ntp.org"); 

 

int UVOUT = A0;    //Output UV 

int REF_3V3 = D7;  //Deklarasi sensor UV 

 

String formattedTime, currentDate; 
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float outputVoltage, uvIntensity; 

int i = 0; 

int latch = 0; 

bool parsing, flag_update, flag_led; 

uint8_t _merah = 16; //D0 

uint8_t _hijau = 14; //D5 

uint8_t _biru = 12; //D6 

 

unsigned long waktu_sekarang; 

 

void handleRoot() { 

  server.send(200, "text/plain", "Hello from Wifimanager!"); 

} 

void connect_wifi() { 

  delay(1000); 

  // Inisialisasi WiFiManager 

  WiFiManager wifiManager; 

  // Mulai WiFiManager Konfigurasi  

  if (!wifiManager.autoConnect("Klinik Kecantikan")) { 

    Serial.println("Failed to connect and hit timeout"); 

    delay(3000); 

    ESP.reset(); 

    delay(5000); 

  } 

} 

//===Getting Time===// 

void gettime() { 

  timeClient.update(); 

  time_t epochTime = timeClient.getEpochTime(); 

  formattedTime = timeClient.getFormattedTime(); 

 

  int currentHour = timeClient.getHours(); 

  int currentMinute = timeClient.getMinutes(); 

  int currentSecond = timeClient.getSeconds(); 



109 
 

Politeknik Negeri Jakarta 
 

//Get a time structure 

  struct tm *ptm = gmtime((time_t *)&epochTime); 

  int monthDay = ptm->tm_mday; 

  int currentMonth = ptm->tm_mon + 1; 

  int currentYear = ptm->tm_year + 1900; 

 

  //Print complete date: 

  currentDate = String(currentYear) + "-" + String(currentMonth) + "-" +  
String(monthDay); 

} 

float mapfloat(float x, float in_min, float in_max, float out_min, float 
out_max) { 

  return (x - in_min) * (out_max - out_min) / (in_max - in_min) + out_min; 

} 

/*=====CODING==========MOISTURE======*/ 

void moisture_cal() { 

  uint8_t cnt; 

  uint32_t rx_data; 

  uint16_t tmp; 

 

  rx_data = 0; 

  for (cnt = 0; cnt < MOISTURE_SAMPLE_NUM; cnt++) { 

    tmp = capsense.readConv(); 

    rx_data += tmp; 

    delay(1); 

  } 

  calib_air_data = (uint16_t)(rx_data / MOISTURE_SAMPLE_NUM); 

  flag = true; 

} 

void moisture_get_data() { 

  unsigned long capa;  // variable to store data from FDC 

  uint8_t n_cnt; 

  uint32_t rx_data = 0; 

  int16_t moisture_data; 
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  uint32_t clc_data; 

  uint16_t tmp; 

  moisture; 

 

  for (n_cnt = 0; n_cnt < MOISTURE_SAMPLE_NUM; n_cnt++) { 

    tmp = capsense.readConv(); 

    rx_data += tmp; 

    delay(1); 

  } 

  rx_data /= MOISTURE_SAMPLE_NUM; 

  moisture_data = (uint16_t)(rx_data); 

  if (moisture_data > calib_air_data) { 

    moisture_data = calib_air_data; 

  } 

  moisture_data = calib_air_data - moisture_data; 

  clc_data = (uint32_t)(moisture_data * 100); 

  clc_data /= calib_air_data; 

  delay(1); 

  moisture = (uint8_t)clc_data; 

  log_print(rx_data, moisture_data, moisture); 

  delay(5); 

} 

void get_uv() { 

/*====================GETTING UV VALUE======================== 

    TEGANGAN MASUKKAN = 3.3 V 

    SATUAN UV mW/ cm^2 

    =====================IR====================================== 

    */ 

  for (int j = 0; j <= 70; j++) { 

    int uvLevel = averageAnalogRead(UVOUT); 

    int refLevel = averageAnalogRead(REF_3V3); 

    outputVoltage = 3.3 / refLevel * uvLevel; 
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uvIntensity = mapfloat(outputVoltage, 0.99, 2.8, 0.0, 15.0);  //Convert 
the voltage to a UV intensity level 

  } 

} 

void tampilan_lcd(uint32_t value_humidity, float value_uv) { 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("UV: "); 

  lcd.print(value_uv); 

  lcd.print(" mW/cm^2"); 

  lcd.setCursor(0, 1); 

  lcd.print("Moisture: "); 

  lcd.print(value_humidity); 

  lcd.print(" %"); 

  delay(1); 

} 

void update_firebase() { 

  /* 

========POST MESSAGE TO CLOUD AND DATABASE FIREBASE========== 

========Realtime Firebase Database=========*/ 

if (i == 0 && flag_update) { 

    delay(500); 

    Firebase.setFloat(firebaseData, "/uv/uv", uvIntensity); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-humidity", 
currentDate); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-uv", 
currentDate); 

    Firebase.setString(firebaseData, "/jam/jam-humidity", 
formattedTime); 

    Firebase.setString(firebaseData, "/jam/jam-uv", formattedTime); 

    Firebase.setInt(firebaseData, "/humidity/humidity", moisture); 

 

    Firebase.setFloat(firebaseData, "/uv/uv1", 0); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-humidity1", "0"); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-uv1", "0"); 
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Firebase.setString(firebaseData, "/jam/jam-uv1", "0"); 

    Firebase.setInt(firebaseData, "/humidity/humidity1", 0); 

 

    Firebase.setFloat(firebaseData, "/uv/uv2", 0); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-humidity2", "0"); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-uv2", "0"); 

    Firebase.setString(firebaseData, "/jam/jam-humidity2", "0"); 

    Firebase.setString(firebaseData, "/jam/jam-uv2", "0"); 

    Firebase.setInt(firebaseData, "/humidity/humidity2", 0); 

 

    Firebase.setFloat(firebaseData, "/uv/uv3", 0); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-humidity3", "0"); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-uv3", "0"); 

    Firebase.setString(firebaseData, "/jam/jam-humidity3", "0"); 

    Firebase.setString(firebaseData, "/jam/jam-uv3", "0"); 

    Firebase.setInt(firebaseData, "/humidity/humidity3", 0); 

    flag_update = false; 

    i++; 

  } else if (i == 1 && flag_update) { 

    Firebase.setFloat(firebaseData, "/uv/uv1", uvIntensity); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-humidity1", 
currentDate); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-uv1", 
currentDate); 

    Firebase.setString(firebaseData, "/jam/jam-humidity1", 
formattedTime); 

    Firebase.setString(firebaseData, "/jam/jam-uv1", formattedTime); 

    Firebase.setInt(firebaseData, "/humidity/humidity1", moisture); 

    flag_update = false; 

    i++; 

  } else if (i == 2 && flag_update) { 

    Firebase.setFloat(firebaseData, "/uv/uv2", uvIntensity); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-humidity2", 
currentDate); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-uv2", 
currentDate); 
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    Firebase.setString(firebaseData, "/jam/jam-humidity2", 
formattedTime); 

    Firebase.setString(firebaseData, "/jam/jam-uv2", formattedTime); 

    Firebase.setInt(firebaseData, "/humidity/humidity2", moisture); 

    flag_update = false; 

    i++; 

  } else if (i == 3 && flag_update) { 

    Firebase.setFloat(firebaseData, "/uv/uv3", uvIntensity); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-humidity3", 
currentDate); 

    Firebase.setString(firebaseData, "/tanggal/tanggal-uv3", 
currentDate); 

    Firebase.setString(firebaseData, "/jam/jam-humidity3", 
formattedTime); 

    Firebase.setString(firebaseData, "/jam/jam-uv3", formattedTime); 

    Firebase.setInt(firebaseData, "/humidity/humidity3", moisture); 

    flag_update = false; 

    i = 0; 

  } 

} 

void setup() { 

  Wire.begin(D2, D1);  //2, 13 

  Serial.begin(115200); 

  pinMode(_merah, OUTPUT); 

  pinMode(_hijau, OUTPUT); 

  pinMode(_biru, OUTPUT); 

  pinMode(UVOUT, INPUT); 

  pinMode(REF_3V3, INPUT); 

  pinMode(D3, OUTPUT); 

 

  digitalWrite(_merah, LOW); 

  digitalWrite(_hijau, HIGH); 

  digitalWrite(_biru, HIGH); 

  lcd.init(); // sda=21, scl=22 

  lcd.backlight(); 

  lcd.setCursor(0, 0); 
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  lcd.clear(); 

  lcd.print("MENGHUBUNGKAN"); 

  connect_wifi(); 

  lcd.clear(); 

  lcd.print("SUKSES"); 

  // Initialize Firebase 

  Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH); 

  delay(500); 

 

  // ### Start serial 

  Serial.println("Moisture Click Test"); 

  // ### Start FDC 

  bool capOk = capsense.begin(); 

 

  if (capOk) Serial.println("Sensor OK"); 

  else Serial.println("Sensor Fail"); 

  moisture_cal(); 

  if (flag) { 

    Serial.println("moisture_cal OK"); 

    flag = false; 

  } else { 

    Serial.println("moisture_cal Fail"); 

  } 

  lcd.clear(); 

  lcd.print("Moisture Ok !"); 

  // Initialize a NTPClient to get time 

  timeClient.begin(); 

  timeClient.setTimeOffset(25200); 

  lcd.clear(); 

} 

 

/*===VOID LOOP=== 

Semua perulangan dilakukan disini secara Realtime*/ 

void loop() { 
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  gettime(); 

  get_uv(); 

  moisture_get_data(); 

  tampilan_lcd(moisture, uvIntensity); 

 

 if (moisture >= 30 && moisture <= 50) {  //Menyalakan indikator buzzer 
jika kelembapan >=30 & <=50 

    digitalWrite(D3, HIGH); 

    digitalWrite(_merah, HIGH); 

  digitalWrite(_hijau, LOW); 

  digitalWrite(_biru, HIGH); 

  } else if (moisture == 0){ 

    digitalWrite(D3, LOW); 

    digitalWrite(_merah, HIGH); 

  digitalWrite(_hijau, HIGH); 

  digitalWrite(_biru, HIGH); 

  } else { 

    digitalWrite(D3, LOW); 

    digitalWrite(_merah, LOW); 

  digitalWrite(_hijau, HIGH); 

  digitalWrite(_biru, HIGH); 

  } 

 

if (moisture > 0 && uvIntensity > 0 && flag_led) { 

  flag_led = false; 

  flag_update = true; 

  update_firebase(); 

} else if (moisture <= 0 && uvIntensity <= 1 && !flag_led) { 

  flag_led = true; 

} 

server.handleClient(); 

delay(500); 

} 
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L- 7 Script Program Website 

1. Python app.py 

import argparse 

import io 

import os 

import uuid 

from PIL import Image 

import pathlib 

import cv2 

from pathlib import Path 

pathlib.PosixPath = pathlib.WindowsPath 

import torch 

from flask import Flask, render_template, request, redirect, url_for, 

Response 

from flask_sqlalchemy import SQLAlchemy 

#import json 

import logging 

from flask import render_template  

logging.basicConfig(level=logging.DEBUG) 

 

model = torch.hub.load('ultralytics/yolov5', 'yolov5s', pretrained=True) 

model.eval() 

 

ALLOWED_EXTENSIONS = {"jpg", "jpeg", "png"} 

app = Flask(__name__, static_folder='static') 

app.config['SQLALCHEMY_DATABASE_URI'] = 'sqlite:///rekam_medis.sqlite' 

app.config['SQLALCHEMY_TRACK_MODIFICATIONS'] = False 

db = SQLAlchemy(app) 

 

class RekamMedis(db.Model): 

    id = db.Column(db.Integer, primary_key=True) 

    nama = db.Column(db.String(100)) 

    id_pasien = db.Column(db.String(100)) 

    jenis_kelamin = db.Column(db.String(50)) 

    no_telp = db.Column(db.String(20)) 

    email = db.Column(db.String(100)) 

    tanggal_lahir = db.Column(db.String(20)) 

    keluhan = db.Column(db.Text) 

    jenis_kulit = db.Column(db.String(50)) 

    riwayat_alergi = db.Column(db.String(50)) 

    indeks_uv = db.Column(db.String(50)) 

    kelembapan = db.Column(db.String(50)) 

    riwayat_produk = db.Column(db.String(50)) 

    rekomendasi_treatment = db.Column(db.String(100)) 

with app.app_context(): 
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    db.create_all() 

 

user_data = {'admin': {'password': 'admin'}} 

 

# Function to check if file extension is allowed 

def allowed_file(filename): 

    return "." in filename and filename.rsplit(".", 1)[1].lower() in 

ALLOWED_EXTENSIONS 

 

@app.route("/") 

def index_page(): 

    return render_template("index.html") 

 

@app.route("/about", methods=["GET"]) 

def about(): 

    return render_template("about.html") 

 

@app.route("/blog", methods=["GET"]) 

def blog(): 

    return render_template("blog.html") 

 

@app.route('/rekammedis') 

def rekammedis(): 

    return render_template('rekammedis.html') 

 

def get_latest_detected_image(folder_path): 

    latest_image = None 

    latest_time = 0 

    for root, dirs, files in os.walk(folder_path): 

        for file in files: 

            if file.endswith(".jpg") or file.endswith(".png"): 

                file_path = os.path.join(root, file) 

                modified_time = os.path.getmtime(file_path) 

                if modified_time > latest_time: 

                    latest_time = modified_time 

                    latest_image = file_path 

    return latest_image 

 

@app.route("/ml", methods=["GET", "POST"]) 

def predict(): 

    if request.method == "POST": 

        if "file" not in request.files: 

             

return redirect(request.url) 

        file = request.files["file"] 
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        if not file: 

            return 

        img_bytes = file.read() 

        img = Image.open(io.BytesIO(img_bytes)) 

        results = model([img]) 

 

        img_name = str(uuid.uuid4()) + ".jpg" 

        save_path = os.path.join("static", img_name) 

        results.save(save_dir=save_path) 

 

        return redirect("/results") 

    return render_template("ml.html") 

 

@app.route("/results") 

def results(): 

    latest_image_path = get_latest_detected_image("static") 

    # Lakukan deteksi jerawat pada gambar terbaru dan dapatkan hasilnya 

    img = Image.open(latest_image_path) 

    results = model([img]) 

     

    return render_template("results.html", img_path=latest_image_path) 

 

@app.route('/login') 

def login(): 

    return render_template('login.html') 

 

@app.route('/proses_login',  methods=['POST']) 

def proses_login(): 

    if request.method == 'POST': 

        username = request.form['username'] 

        password = request.form['password'] 

        # Lakukan validasi login di sini 

        if username in user_data and user_data[username]['password'] == 

password: 

            return redirect(url_for('monitor', username=username)) 

        else: 

            return 'Login gagal!' 

    else: 

        return 'Metode HTTP tidak valid!' 

 

@app.route('/monitor') 

def monitor(): 

    username = request.args.get('username') 

    if username: 

        return render_template('monitor.html', username=username) 

    else: 

        return 'Username tidak valid.' 
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@app.route('/ganti') 

def ganti(): 

    return render_template('ganti_password.html') 

 

@app.route('/ganti_password', methods=['POST']) 

def ganti_password(): 

    if request.method == 'POST': 

        username = request.form['username'] 

        old_password = request.form['old_password'] 

        new_password = request.form['new_password'] 

        if username in user_data and user_data[username]['password'] == 

old_password: 

            # Update password baru 

            user_data[username]['password'] = new_password 

            return 'Password berhasil diubah!' 

        else: 

            return 'Gagal mengubah password! Password lama tidak valid.' 

    else: 

        return render_template('ganti_password.html') 

     

@app.route('/submit-rekam-medis', methods=['POST']) 

def submit_rekam_medis(): 

    data = RekamMedis( 

        nama=request.form['nama'], 

        id_pasien=request.form['id_pasien'], 

        jenis_kelamin=request.form['jenis_kelamin'], 

        no_telp=request.form['no_telp'], 

        email=request.form['email'], 

        tanggal_lahir=request.form['tanggal_lahir'], 

        keluhan=request.form['keluhan'], 

        jenis_kulit=request.form['jenis_kulit'], 

        riwayat_alergi=request.form['riwayat_alergi'], 

        indeks_uv=request.form['indeks_uv'], 

        kelembapan=request.form['kelembapan'], 

        riwayat_produk=request.form['riwayat_produk'], 

        rekomendasi_treatment=request.form['rekomendasi_treatment'] 

    ) 

    db.session.add(data) 

    db.session.commit() 

    return redirect(url_for('history')) 

 

@app.route('/history') 

def history(): 

    records = RekamMedis.query.all() 

    return render_template('history.html', records=records) 
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if __name__ == "__main__": 

    parser = argparse.ArgumentParser(description="Flask app exposing 

yolov5 models") 

    parser.add_argument("--port", default=5000, type=int, help="port 

number") 

    args = parser.parse_args() 

    app.run(host="0.0.0.0", port=args.port) 

 

 


