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To address the low efficiency of traditional depression scale screening!, this study proposes an automatic

Abstract :
screening model based on speech features. By collecting voice samples from 200 clinical patients and
healthy individuals, we constructed a deep learning model integrating LSTM temporal modeling and
Attention mechanism after preprocessing and feature extraction. The model achieved an accuracy of
84.62% and F1-score of 0.86 in testing, outperforming traditional scales in efficiency and consistency.
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screening

515

PRt R (WHO ) 20224F550, ARAMARE S UBIE 3.8 C A, (HHBICEEEREA RS . (5

i B TR S 177

W BRI RS A PR s B (1 PHQ-9Y, HAMD'™) |, R, o5, da ABEFA IR,

BE B —FER N EMTRIL, 2T RS S LRAS R EEARSC M SARRE S W 2RI A . dEle ., &
SRR S RE L R L, X S D A 573 B SR T R AT

Kk, AR T —FHT LSTM-Attention HUHIRGERIE S SR, o AR p FIIAHRHE TR AR 5.

=1 =7

i

—. BiEERTALE

(—) BERIFEREK

AT TS HER A5 100 ) T 2 ER R S E B O T A
O (AR JE 3 T 5 RN 1004177 B R R R S g e A
BEEBTHA, MRILESESRAT RS TN, EREE
PSP e S A SR B IR A TR

EEMA: &R 2024 FRFEHENIZTHIIRE
BE: 0B “BE — ETEEN Al IEMEFERE
#S: 202410752017

(=) &iEmLE

SEAL B SR T T MRS B BUATE 7 IR 5 . DA T hE
AR T oM EZFE, TR TEET /N
WAL O ANE, KRR E S T b, R, B
MREAR T ERE S E S, HAT RO MERNRFERAIZER]

(=) ¥5EREY

FEARBRGES, MHEHES IR T ZREHE: MAEHE, &

120 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



BRRFAERN SR B4R, T X LA HEA T T IRAMF IR MRS FHAE &
TS P AR (FRT ) ™ 2 5% 1 S I Rl 45 4 o 4
SRR, AL AE RO fF S B 4 2 M ARG SR I A B AL T
BRGHE

VRIS BILSTM-Attention HUHE H LSTM 45
AR IR B S5 50 R, BRI RIS, (R
S5 Ao Attention HUBE T R— AT AR, FORRIES
PR A TR E AR 2, 28 W S ABREAT JC R 1 22
SRR AR AL S SRR AL, T R R I R, R I R R
W, RIS, B AT SRR RS W R RS
WLt , SR FHAS SRR AR Adam b5k s

() BT

ARG TR AR AR A e , SURE, R P14y
8o WERHE I T B R A S I TR, SR Al et 1) S AR
FAMARAE BB TR RB T A ST O, TR S e U TR 4 A A oy fe
FRAEERAGES] o F1 A8 456 25 RN A RS R B A [

—. EREER

ARG SLIHE— & GPU (UK Ei#k{T, M Python
SR S0 Pytorch JREZASIHERRIHL, WEm Sad4 8:2 (L1
BEALRIAT I ZRAEATINA L

(—) BRI EI R

model accuracy - bi_Istm_attention

model oss - bilstm _attention

) S A
WE LR, RS (1) BRI 65% P F &
99%, WAEERETR (B8 ) H71% 2T 5 85%, WiE ML) 14% 22
PR, RSB G EERA ST, ek ()
H170% W&%235%, Bilfide (F) H165% FEZE 46%, IGAYERiZE
S, B ANEERNZ AR T T
(=) HEIDHERRIIE

2 1EBY) A SR L

bi_lstm_attention Confusion

& 3 BB
WK 3 AR, MRRSES 91 BIREA (fEEE4241, HAT4961) |
Helsa s AR NGRH) 7401, SRR T, B SRR 85.7%
Rtk 83.3%, EIRATIM, HEMET K, E4 RS
BB FLAY#043 310 0.83F10.86, HERIERGE 84.62%, WM
PSRRI —3E s, TR IS 512 R8T R AT

4D EIRE

=. ihie

AR T R AR 1 4 2 RE (BRI 84.62%,
REERS 7%, Fk83.3%) , BFE M TEGELEIME I, W
VERTER AR A W T A, b, AERE SR
FIMES R ATIM R 14.3%) |, R T2 51512
W, & TR 5.

RT, ZSH AR A IR, S, SRHMEM A
B ZFEEAZIR, SRS RVZ A RE T o AR B AL A
. [EINTTR S22 M 4% (ResNet ) HIRERHMEEREAE S ", 4
=, Ep AR E . SSRGS AR AIM B,
=, RO OGRS R, WEF RS EEESTE . SR
TR R 2 SR A " (7785, 40, 5IA Transformer

777124@ HOIHii]G

AHTFERE T — R AR AL AL i EAT
LR, AR R AR A R e M I, TR PR
R, R R P U R R AR O T R TSI 5

ARG HL T KRB A AR, R TRz I RE
71, FERGZAESHERRT SRS R, % AR A IR B 2
W R, Do MARE R ST IR A 2RISR S

Sk

[1] R TAEZHZ
A4, 2022.

[2]1World Health Organization. The ICD-10 classification of mental and behavioural

AR R HAt s RS B ERS: « Rk DAEAG R (R). Bl - AT

disorders: Clinical descriptions and diagnostic guidelines[M]. Geneva: WHO, 1992.
[3]Kroenke K, Spitzer R L. The PHQ-9: A new depression diagnostic and severity
measure[J]. Psychiatric Annals, 2002, 32(9): 509-515.

[4]Hamilton M. A rating scale for depression[J]. Journal of Neurology, Neurosurgery
& Psychiatry, 1960, 23(1): 56-62.

[5]Donoho D L, Johnstone I M. Ideal spatial adaptation by wavelet shrinkage[J].
Biometrika, 1994, 81(3): 425—-455.

[6]Hochreiter S, Schmidhuber J. Long short—term memory[J]. Neural Computation,
1997, 9(8): 1735-1780.

[7]1Bahdanau D, Cho K, Bengio Y. Neural machine translation by jointly learning to
align and translate[J]. arXiv preprint arXiv:1409.0473, 2014.

[8]Cooley J W, Tukey J W. An algorithm for the machine calculation of complex
Fourier series[J]. Mathematics of Computation, 1965, 19(90): 297-301.

[9)Kingma D P, Ba J. Adam: A method for stochastic optimization[J]. arXiv preprint
arXiv:1412.6980, 2014.

[10]Vaswani A, et al. Attention is all you need[C]. Advances in Neural Information
Processing Systems, 2017: 5998-6008.

[11]Cummins N, et al. A review of depression and suicide risk assessment using
speech analysis[J]. Speech Communication, 2015, 71: 10-49.

[12]He K, Zhang X, Ren S, et al. Deep residual learning for image
recognition[C]//2016 IEEE Conference on Computer Vision and Pattern Recognition
(CVPR). Las Vegas, NV, USA: I[EEE, 2016: 770-778.

[13]Devlin J, Chang M W, Lee K, et al. BERT: Pre—training of deep bidirectional
transformers for language understanding[J/OL]. arXiv:1810.04805, 2018.
[14]Valstar M, Schuller B, Smith K, et al. AVEC 2016: Depression, mood, and
emotion recognition workshop and challenge[C]//Proceedings of the 6th International
Workshop on Audio/Visual Emotion Challenge. Amsterdam, Netherlands: ACM,
2016: 3-10.

[15]Li X, Pang T, Liu Y, et al. Multimodal fusion for mental health assessment[]].

IEEE Transactions on Affective Computing, 2021, 12(3): 582-595.

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 121



