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Abstract This study implements an auditory-centered emotion recording platform that enables users to
record and recall their emotions using speech and environmental sounds. Conventional recording
methods based on photos, videos, and text have limitations in capturing the emotional atmosphere and
contextual information conveyed by everyday sounds. To address this issue, this study uses sounds
directly recorded by users as input data and applies artificial intelligence-based emotion analysis
techniques to implement an automatic emotion-tagging function. The proposed system is designed as
a branching structure that first determines whether the input audio contains speech. If speech is
detected, a WavLM-based speech emotion recognition model is applied. If speech is not detected, a
Mel-spectrogram-based CNN model is used to analyze environmental sounds. The CNN model classifies
environmental sounds at the scene level and then converts the classification results into emotion tags
based on predefined scene-emotion mapping rules. In addition, the platform stores the emotion tags
together with the time, location, and user records at the moment of recording, allowing users to explore
and recall their records by emotion, date, and location. Through this implementation, this study
integrates speech emotion recognition and environmental sound analysis models into an actual service
flow and demonstrates the feasibility of an emotion archiving platform that utilizes auditory information.

Key Words : Emotion Recognition, Internet of Things (IoT), Speech Emotion Analysis, Environmental
Sound Analysis, WavLM, Convolutional Neural Network (CNN), Artificial Intelligence (AI)
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[Fig. 1] Self-Supervised Pre-training Architecture of
WavLM

Target labels

Utterance
Mixing audio

B Aol 243 Hglold B4eS TIvoR AL
849 S AFOR BN 7EF 5 Yk 27
718 74 B4 B9 A AQkshs BEe Ag
Ah QR 583 292 YoR wol, A%
78 2 Q14 39S B8 S o] mgE 7 A
R FEHIL OIF 7% AT B AS S

& gk ol2 919 & AT et S
S g A 228 2z
= Aol 2L BRoHe 72E A

ML Adste 4 B4 wdel A A
3} 7 4 849 qA FHO HYIh

HE wr
rlot
oL oM,
= g{o
o,

318,

_T|(_, 1%
for
ot o |o

3.1 24 Ho|f & 24 2"

3.1.1 HO|E HXz2| ¥ 2 X

2 AFolMe ost 4 718 A 1AS Sk
Al-HubollA AlFst= 7 £75 A% i3t &
OJEIA & ARESIHTHI3). 3 HlolEAlS UA) o
7I8to 2 £YH 24 dolH= TR/ glon, e
dolHdls ‘&F, IE, FY, B, =, F
¥, E9 A Holgo] x| o] Sk A IS
EXO= gt AulA BEAS Este], ‘Ee AHE &

AR ¥4 AAF A e wRol Susige
dqoz SF. W, BY. B g, %o

~m AT BE 24 o
olElL 16kHz &% FolER U % wyl o]
Qe $A817] 9 e 42 olw A=A BE
3 A9 WS A8sisth WA ol 24 o
OlEIS] B0%E BhE, 20%S AEEOZ Relstol
A85193ct.

3.1.2 22 MEH ol X

z27] A% A= E-AHEZ TS Qo
Sk= CNN 7|9t 278 &7 29 i3t 34 dlolgo]
283519tk CNN Rge &4 ATE Ful= godog
HEst] HAAQ] AZ-Fakg Bl Sgole o &
Al 2R, vlwd Tt T QP ARI ol
7Fsotthe A Adoh. 18y tis 549 A8 o
& ¥z} IE} 2, sAbE UE S 22 A71E
AAE HHEe} 3k} E4do] 7 Q14 S8 9T
St ol S4o= Qls), =4 " F42 CNN 7]
g HAE2 tig} 240 Z3he 14E H|dojd JRE
80| Btgske d ¢AE Eouoh AA A% 4y,
CNN 7]5t 222 3 dloleAloflA] oF 47.7%2] <
TE 71806k U3t 4 A B Aol Alge] A&
= ZRlstrt

ol2fgt B4 11Este, i AtolA= widt o4
A4 A4 REE tqE 4 HolHE APdsksE A
7IAE S 7§ 2Pl WavLlM2 AHshoith
WavLM2 APASHE ZgolA A714Q0 AAE 3T
Rt EAS T ShEolEE, dig) S0 Z2EE 99
I A8H FAE Boh AnEoR HEY = Qo
Ao A= Hugging Face Transformers @to]E&E]
oA Al5dk= microsoft/wavim-base-plus[14] AR
gk BdS Tgte g Y BERE 9% A% EF1E
F7¥5to] fine-tunings ottt oluff WavLMe]
A7\ A =ekg 7|9 AbAeks B2 @AY 4=
SHA tom, ARRSkEE THEAE FAISE AEAlA
A4 5 A w= ARAE A8ttt JF
242 WavLM feature encoders 53l A EH
(latent representation)O.& HZEH, o|F EE7|E
BN ZF A S Aol g FEGE ST [Fig. 2
= WavlM 78t 84 74 &4 249 fine-tuning
25 Uetdch

FI-E%L



CNN-WavlM 7|4 8334 243 oM EHE 780 199

Raw Audio Input

(Max 4 sec, 16kHz Mona)

!

Audio Preprocessing

Resampling -= 16kHz

Zero-padding/Trim

l

Pre-irained WavLM Encoder

Frozen during initial training
stage, then fine-tuned

Y
Linear Classification
Head

Fully Connected Layer

Softmax

A 4
Emotion Classification Output

Softmax Output

-= Emotion Mapping (6 classes)

[Fig. 2] WavLM-based Speech Emotion Recognition
Fine-tuning Architecture
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(Table 1) Configuration of the WavLM-based
Speech Emotion Recognition Model

Parameter Value
Input Raw speech waveform
Sampling rate 16kHz
Max duration 4 seconds
Base model WavLM-base—plus

Fine—tuning

Training strategy (o pre~training)

Feature extractor Frozen — partially unfrozen
AdamW

Weighted CrossEntropyLoss

Optimizer

Loss Function

Evaluation metrics Accuracy, Weighted F1-score
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{Table 2) Scene-Emotion Mapping Rules

Scene Emotion
airport happy
bus neutral
bus_stop sadness
tram anger
metro fear
metro_station fear
park happy
public_square neutral
shopping_mall happy
street anger
unclassified_sound surprise
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(Table 3) Training Configuration and Experimental

Settings
Item Configuration
Development Environment Google Colab
Framework PyTorch
Input Data Mel-spectrogram

Loss Function Cross—Entropy Loss

Optimizer . AdamVY
(learning rate = 0.001)
Batch Size 16
Data Split Train / Validation / Test
Training Hardware GPU(CUDA)
Training Epochs 5

(Table 3)2 A% A& vepdrh md k52
Google Colab #7404 PyTorch ZAYIE 7|49t
og Syeigiet. EANFREE w4 dERY &4
(Cross-Entropy Loss)& ARE5I O™, SE[Ulo]X 2
= AdamW(learning rate = 0.001)& &8s}t ©
OJEJAl2 Sh&(train), HS(validation), EH2E(test) Al
FEOoE FHIsto] ndo] Uwisl He= HII6IAL
GPU(CUDA) #7404 & 5 epoch &<t 35-& 135t
gt 58 2l 7R AA ZRIE FHE At
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Raw Audio Input

(Max 3 sec, 16kHz Mono)

Y

Mel-Spectrogram 444

n_mels = 64
n_fit = 1024
hop_length = 512

Zero-padding/Trim

l

CMM Feature Extraction

Conv2D -= ReLU -= Pooling

Conv2D -= RelLU -= Pooling

l

Fully Connected Layers (Dense Layers)

Flatten

Fully Connected (11776 —= 128)
RelU
Dropout(0.3)

Fully Connected (128 -> NUM_CLASSES)

l

Emotion Classification Qutput

Scene-to-Emotion Mapping (6 classes)

[Fig. 31 CNN-based environmental sound scene
classification model
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.’
i0S Application Spring Boot Backend Server
(React Native) (java)
Audio recording User authentication (JWT)
Location data collection Storage of recorded audio files
- 5
(GPS) (1Y HTTP
_ Request Request emotion analysis from
Input of description and FastAP| server
privacy seftings I HTTP
) Response Store analysis results and
Upload audio data to server metadata in database (JPA)
with JWT authentication
B Provide personal feed and
Relrieve anelysis results public feed retrieval APls
and user feed

(4) Store recording

entity in database (3) Emotion

analysis result
(JSON response)

(2) Emiotion
analysis request

=t o
MySQL (DB) FastAPI-based Al server
Management of recording, user, Emotion analysis using WavLM
and like data and CNN models
Storage of metadata such as Emotion label and confidence
location and description score inference

[Fig. 4] Overall System Architecture of the
Audio-based Emotion Recording Platform
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