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​INTISARI​

​Universitas​ ​Negeri​ ​Malang​ ​(UM)​ ​menyelenggarakan​ ​festival​ ​kreativitas​
​mahasiswa​ ​elektro​ ​dan​ ​informatika​ ​(FESMARO),​ ​sebuah​ ​kompetisi​ ​teknologi​
​tingkat​ ​nasional​ ​yang​ ​diikuti​ ​oleh​ ​mahasiswa​ ​dari​ ​berbagai​ ​perguruan​ ​tinggi​ ​di​
​Indonesia.​ ​Kompetisi​ ​ini​ ​bertujuan​ ​untuk​ ​mendorong​ ​inovasi​ ​teknologi​ ​yang​
​mendukung​ ​pembangunan​ ​berkelanjutan​ ​(SDGs)​ ​serta​ ​membangun​ ​lingkungan​
​masyarakat​​yang​​sehat​​dan​​cerdas.​​Salah​​satu​​kategori​​yang​​diperlombakan​​adalah​
​IoT​ ​Smart​​Device,​​yang​​berfokus​​pada​​pengembangan​​solusi​​berbasis​​Internet​​of​
​Things​ ​(IoT)​ ​untuk​ ​mengatasi​ ​permasalahan​ ​nyata​ ​di​ ​masyarakat​ ​perkotaan.​
​Tahapan​ ​seleksi​ ​dimulai​ ​dari​ ​penilaian​ ​proposal​ ​secara​ ​daring,​ ​yang​ ​dilanjutkan​
​dengan presentasi dan demonstrasi fungsi prototipe di hadapan dewan juri.​

​Dalam​ ​ajang​ ​ini,​ ​tim​ ​dari​ ​Universitas​ ​Amikom​ ​Yogyakarta​
​mengembangkan​ ​inovasi​ ​bernama​ ​AIRIS​ ​(AI-Powered​ ​Indoor​ ​Air​ ​Quality​
​Monitoring).​​AIRIS​​merupakan​​sistem​​berbasis​​IoT​​dan​​Deep​​Learning​​tipe​​Long​
​Short-Term​ ​Memory​ ​(LSTM)​ ​yang​ ​dirancang​ ​untuk​ ​menganalisis​ ​pola​ ​kualitas​
​udara​​dalam​​ruangan​​secara​​real-time​​serta​​memberikan​​kendali​​ventilasi​​otomatis​
​guna menjamin kesehatan penghuni.​

​Penelitian​ ​dalam​ ​pengembangan​ ​karya​ ​ini​​berfokus​​pada​​akurasi​​prediksi​
​parameter​ ​polutan​ ​(CO2​,​ ​CO,​ ​PM2.5)​ ​berbasis​ ​Machine​ ​Learning,​ ​serta​
​efektivitas​​fitur​​kontrol​​adaptif​​dalam​​manajemen​​sirkulasi​​udara.​​Hasil​​pengujian​
​menunjukkan​ ​bahwa​ ​integrasi​ ​IoT​ ​dan​ ​algoritma​ ​LSTM​ ​mampu​ ​memberikan​
​prediksi​ ​tren​ ​kualitas​ ​udara​ ​dengan​ ​tingkat​​akurasi​​tinggi​​(RMSE​​2.1)​​dan​​biaya​
​produksi​ ​yang​ ​terjangkau.​ ​Studi​ ​ini​ ​diharapkan​ ​dapat​ ​menjadi​​referensi​​strategis​
​dalam​ ​pengembangan​ ​teknologi​ ​Smart​ ​Home​ ​yang​ ​mendukung​ ​efisiensi​ ​energi​
​dan mitigasi risiko kesehatan di masa depan.​

​.​

​Kata​ ​Kunci​​:​ ​FESMARO,​ ​Internet​ ​of​ ​Things,​ ​Kualitas​ ​Udara,​ ​Long​​Short-Term​
​Memory, Sustainable Development Goals.​
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​ABSTRACT​

​The​ ​Faculty​ ​of​ ​Engineering,​ ​Universitas​ ​Negeri​ ​Malang​ ​(FT-UM)​
​organized​​the​​electrical​​and​​informatics​​student​​creativity​​festival​​(FESMARO),​​a​
​prestigious​ ​technology​ ​competition​ ​attended​ ​by​ ​students​ ​from​ ​various​ ​higher​
​education​ ​institutions​ ​across​ ​Indonesia.​ ​This​ ​competition​ ​aims​ ​to​ ​foster​
​technological​ ​innovations​ ​aligned​ ​with​ ​the​ ​Sustainable​ ​Development​ ​Goals​
​(SDGs)​ ​to​ ​build​ ​a​ ​healthy​ ​and​ ​technologically​ ​adaptive​ ​society.​ ​One​ ​of​ ​the​
​primary​ ​categories​ ​contested​ ​is​ ​the​ ​IoT​ ​Smart​ ​Device,​ ​which​ ​focuses​ ​on​
​developing​ ​Internet​ ​of​ ​Things​ ​(IoT)-based​ ​solutions​ ​to​ ​address​ ​real-world​
​challenges​ ​in​ ​both​ ​industrial​ ​and​ ​environmental​ ​sectors.​ ​The​ ​selection​ ​process​
​commenced​​with​​an​​online​​proposal​​assessment,​​culminating​​in​​a​​final​​round​​that​
​required​ ​a​ ​presentation​ ​and​​a​​functional​​prototype​​demonstration​​before​​a​​panel​
​of judges.​

​In​ ​this​ ​event,​ ​the​ ​team​ ​from​ ​University​ ​Amikom​​Yogyakarta​​presented​​an​
​innovation​ ​named​ ​AIRIS​ ​(AI-Powered​ ​Indoor​ ​Air​ ​Quality​ ​Monitoring).​ ​AIRIS​ ​is​
​an​ ​intelligent​ ​system​ ​integrating​ ​IoT​ ​with​ ​Deep​ ​Learning​ ​based​ ​on​ ​Long​
​Short-Term​ ​Memory​ ​(LSTM)​ ​architectures.​ ​It​ ​is​ ​specifically​ ​designed​ ​to​ ​map​
​indoor​​air​​quality​​patterns​​in​​real-time​​and​​automate​​ventilation​​systems​​to​​ensure​
​occupant health protection.​

​The​ ​research​ ​focused​ ​on​ ​analyzing​ ​the​ ​prediction​ ​accuracy​ ​of​ ​vital​
​pollutant​​parameters​​(such​​as​​CO,​​CO2​,​​and​​PM2.5​)​​using​​artificial​​intelligence,​
​as​ ​well​ ​as​ ​evaluating​ ​the​ ​effectiveness​ ​of​ ​adaptive​ ​control​ ​in​ ​air​ ​circulation​
​management.​ ​Test​ ​results​ ​demonstrated​ ​that​ ​the​​synergy​​between​​IoT​​technology​
​and​ ​LSTM​ ​algorithms​ ​is​ ​capable​ ​of​ ​producing​ ​air​​quality​​trend​​predictions​​with​
​high​ ​precision​ ​(RMSE​ ​2.1)​ ​while​ ​maintaining​ ​cost-efficiency.​ ​This​ ​work​ ​is​
​expected​ ​to​ ​serve​ ​as​ ​a​ ​strategic​ ​reference​ ​for​ ​future​ ​Smart​ ​Home​ ​technology​
​development​​that​​is​​not​​only​​energy-efficient​​but​​also​​responsive​​to​​environmental​
​health issues.​
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