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Abstrak

Penyandang buta warna menghadapi kendala signifikan dalam kehidupan sehari-hari
karena keterbatasan dalam mengidentifikasi dan membedakan warna secara akurat.
Penelitian ini bertujuan untuk merancang dan membangun sebuah prototipe alat pendeteksi
warna portabel berbasis perangkat wearable berbentuk gelang yang dapat beroperasi secara
mandiri (standalone) tanpa ketergantungan pada perangkat pihak ketiga. Metodologi
pengembangan menggunakan pendekatan Ilnclusive MAG yang meliputi tiga tahapan
utama: Scope, Derive, dan Apply, dikombinasikan dengan metode kuesioner berbasis
Kansei Engineering untuk menangkap preferensi subjektif pengguna.

Perangkat keras yang diintegrasikan berbasis mikrokontroler ESP32 Dev Module,
sensor warna TCS3200, layar OLED SSD1306 (128x32 piksel), modul pemutar audio
DFPlayer Mini, serta speaker mini 3W 4R. Hasil pengujian menunjukkan prototipe ini
mampu mendeteksi sembilan warna dasar secara real-time dengan akurasi 100% pada
pengujian terkontrol (black box). Pengujian jarak deteksi menunjukkan rentang operasi
optimal berada pada jarak 2—5 cm dari objek warna. Evaluasi pengguna yang dilakukan
terhadap 10 responden penyandang buta warna di Kota Palangka Raya menggunakan
analisis Kansei menghasilkan tingkat kepuasan dan penerimaan yang sangat tinggi, dengan
skor rata-rata keseluruhan sebesar 4,61 dari skala 5 (92,17%). Prototipe ini terbukti efektif
dalam meningkatkan kemandirian aktivitas harian bagi penderita defisiensi penglihatan

warna.

Kata kunci: Alat Bantu Disabilitas, Buta Warna, ESP32, Inclusive MAG, Kansei
Engineering, Sensor TCS3200, Wearable Device.
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Abstract

People with color blindness face significant challenges in their daily lives due to
limitations in accurately identifying and distinguishing colors. This research aims to design
and build a prototype of a portable color detection device based on a wearable bracelet
that can operate independently (standalone) without relying on third-party devices. The
development methodology uses the Inclusive MAG approach which includes three main
stages: Scope, Derive, and Apply, combined with a Kansei Engineering-based
questionnaire method to capture users' subjective preferences.

The integrated hardware is based on the ESP32 Dev Module microcontroller,
TCS3200 color sensor, SSD1306 OLED display (128x32 pixels), DFPlayer Mini audio
player module, and 3W 4R mini speaker. Test results show that this prototype is able to
detect nine basic colors in real-time with 100% accuracy in controlled testing (black box).
Detection distance testing shows the optimal operating range is at a distance of 2-5 cm
from the color object. User evaluation conducted on 10 colorblind respondents in Palangka
Raya City using Kansei analysis resulted in a very high level of satisfaction and
acceptance, with an overall average score of 4.61 on a scale of 5 (92.17%,). This prototype
has proven effective in increasing independence in daily activities for people with color

vision deficiency.

Keywords: Disability Assistive Devices, Color Blindness, ESP32, Inclusive MAG, Kansei
Engineering, TCS3200 Sensor, Wearable Device.
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