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ABSTRAK 

Gangguan bipolar adalah masalah kesehatan mental yang menyebabkan 

perubahan suasana hati yang sangat drastis, dari sangat tinggi (mania) ke sangat 

rendah (depresi). Secara fisis, perubahan suasan hati dapat diidentifikasi dari variasi 

frekuensi suara. Namun, deteksi awal orang yang terindikasi gangguan bipolar 

masih menjadi tantangan, karena keterbatasan alat dan fasilitas kesehatan yang 

tersedia. Penelitian ini bertujuan untuk merancang alat deteksi gangguan bipolar 

berdasarkan anomali frekuensi gelombang bunyi suara percakapan menggunakan 

sensor MAX9814 sebagai upaya pencegahan gangguan kesehatan bipolar. Alat ini 

terdiri dari beberapa komponen, yaitu sensor MAX9814, Oled Display, dan 

ESP8266 Battery LiPo 3,7 volt, Kabel jumper, solder, Arduino IDE, Audacity. 

Penelitian dilakukan dengan melibatkan 10 orang (5 laki-laki dan 5 perempuan) 

berusia 20–40 tahun, dengan mengucapkan kalimat dengan kombinasi variasi 

depresi dan mania. Hasil penelitian menunjukkan bahwa alat mampu mendeteksi 

perubahan frekuensi suara dengan rata-rata error sebesar 5% dan akurasi mencapai 

95%. Rentang frekuensi suara yang mengarah pada indikasi bipolar berada pada 

190–355 Hz, dengan pola: marah < 320 Hz, senang < 300 Hz, sedih dan takut > 240 

Hz, terutama jika suara negatif menjadi yang tertinggi.. Pada orang yang terindikasi 

bipolar, frekuensi suara bisa berubah secara tiba-tiba lebih dari ±50 Hz dalam satu 

kalimat. Alat ini memiliki sensitivitas yang baik dalam mendeteksi perubahan 

emosi berdasarkan frekuensi suara dan berpotensi digunakan sebagai instrumen 

pendukung dalam upaya deteksi dini gangguan bipolar secara efisien. 

 

Kata Kunci: Deteksi Emosi; Frekuensi Suara; Gangguan Bipolar; Sensor 

MAX9814. 
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DESIGN AND DEVELOPMENT OF A BIPOLAR DISORDER 

DETECTION DEVICE BASED ON ANOMALIES IN SOUND 

WAVE FREQUENCY OF CONVERSATION USING THE 

MAX9814 SENSOR 

 

ABSTRACT 

Bipolar disorder is a mental health condition that causes extreme mood 

swings, from very high (mania) to very low (depression). Physically, mood changes 

can be identified from variations in sound frequency. However, early detection of 

individuals suspected of having bipolar disorder remains a challenge due to the 

limited availability of tools and healthcare facilities. This research aims to design a 

bipolar disorder detection tool based on anomalies in the frequency of 

conversational speech sound waves using the MAX9814 sensor as an effort to 

prevent bipolar disorder. This tool consists of several components, namely the 

MAX9814 sensor, OLED display, ESP8266 3.7-volt LiPo battery, jumper wires, 

solder, Arduino IDE, and Audacity. The study was conducted with 10 participants 

(5 men and 5 women) aged 20–40 years, who recited sentences with a combination 

of varying degrees of depression and mania. The research results show that the 

device is able to detect changes in voice frequency with an average error of 5% and 

an accuracy of 95%. The range of sound frequencies leading to bipolar indication 

is 190–355 Hz, with the following patterns: anger < 320 Hz, happiness < 300 Hz, 

sadness and fear > 240 Hz, especially if negative sounds are the highest. In 

individuals with suspected bipolar disorder, the frequency of their voice can change 

suddenly by more than ±50 Hz within a single sentence. This tool has good 

sensitivity in detecting emotional changes based on voice frequency and has the 

potential to be used as a supporting instrument in efficient early detection efforts 

for bipolar disorder. 

 

Keywords: Bipolar Disorder; Emotion Detection; MAX9814 Sensor; Sound Frequency. 
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