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ABSTRAK 

Di era Industri 4.0, kebutuhan akan sistem penyimpanan dan pengelolaan alat 

perkakas yang efisien dan otomatis serta akurat menjadi semakin penting, 

khususnya dalam lingkungan bengkel. Meningkatnya tuntutan terhadap 

produktivitas kerja, ketepatan penggunaan alat, serta efisiensi operasional 

mendorong perlunya sistem penyimpanan dan pemantauan alat yang lebih adaptif. 

Penelitian ini bertujuan membuat sistem monitoring digital rack tool berbasis 

Internet of Things (IoT). 

Pengelolaan alat perkakas pada rack tool merupakan faktor penting dalam 

menjaga kelancaran proses kerja, termasuk pada saat tool change. Penelitian 

sebelumnya masih berfokus pada penataan fisik dan ergonomi tanpa pendeteksian 

atau identifikasi alat secara otomatis. Oleh karena itu, diperlukan pengembangan 

sistem monitoring digital rack tool berbasis Internet of Things (IoT) untuk 

memantau ketersediaan alat secara real-time. 

Penelitian ini bertujuan untuk membuat sistem monitoring digital rack tool 

berbasis Internet of Things (IoT) yang mampu memantau ketersediaan alat 

perkakas di dalam rak secara otomatis. Sistem dirancang untuk melakukan 

identifikasi alat sesuai dengan slot rak, menampilkan status ketersediaan alat 

melalui antarmuka web seluler, serta diuji fungsionalitasnya dalam mendeteksi 

kondisi tersedia dan tidak tersedia pada setiap slot rak. 

Penelitian ini menggunakan metode rekayasa teknik dengan tahapan 

perancangan sistem, pembuatan dan integrasi sistem, serta pengujian kinerja sistem 

monitoring digital rack tool berbasis IoT. 

Hasil pengujian menunjukkan bahwa sensor proximity mampu mendeteksi 

keberadaan alat hingga jarak 11,5 cm dan RFID mampu mengidentifikasi alat 

secara otomatis dengan jarak baca hingga 1 cm. Aktuator dan integrasi sistem 

bekerja sesuai logika kendali dalam menentukan status ketersediaan alat perkakas. 

 

Kata kunci: Digital Rack Tool, Sensor Proximity, RFID, Internet of Things (IoT), 

ESP32, Monitoring Alat Perkakas. 
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ABSTRACT 

In the Industry 4.0 era, the need for efficient, automated, and accurate tool 

storage and management systems is becoming increasingly important, particularly 

in workshop environments. Increasing demands for work productivity, tool 

accuracy, and operational efficiency are driving the need for more adaptive tool 

storage and monitoring systems. This research aims to develop an Internet of Things 

(IoT)-based digital tool rack monitoring system. 

Tool management in tool racks is a crucial factor in maintaining smooth work 

processes, including during tool changes. Previous research has focused on physical 

and ergonomic arrangements without automatic tool detection or identification. 

Therefore, the development of an Internet of Things (IoT)-based digital tool rack 

monitoring system is necessary to monitor tool availability in real time. 

This research aims to develop an Internet of Things (IoT)-based digital tool rack 

monitoring system capable of automatically monitoring tool availability within the 

rack. The system is designed to identify tools according to rack slots, display tool 

availability status via a mobile web interface, and its functionality is tested in 

detecting available and unavailable conditions in each rack slot. 

This research employed engineering methods, including system design, system 

development, integration, and performance testing of an IoT-based digital tool rack 

monitoring system. 

Test results showed that the proximity sensor was capable of detecting tool 

presence up to 11.5 cm away, and the RFID tag was capable of automatically 

identifying tools within a reading distance of up to 1 cm. The actuator and system 

integration worked according to control logic to determine tool availability. 

 

Keywords: Digital Tool Rack, Proximity Sensor, RFID, Internet of Things (IoT), 

ESP32, Tool Monitoring. 
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