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Motivation

« 280 million people affected of depression in 2023.1 _— CTs .. (= .
* Depression is among the main causes of disability around ,«\w ' ; E‘
the world.2 o )
* Limited diagnostic methods: subjectivity and unreliable. )
e Bad accessibility for certain groups. i

System Architecture to support explainable and multimodal automated
mental health assessments.
* Privacy-preserving edge design

* Linkage Framework for mapping features to medical conditions.

: A.utomated depressiond detection through text, audio, and (] TrEErTEr TR Far MBS sl viefem mrefes,
video.
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e State-of-the-art is typically a “black-box”: depressed or non- S rJ/ - practical soundness of the concrete MDD mapping.
depressed. X

Data Pipeline Direction
Continuous Side Triggered Side
Design characteristics
Data Ingestion Bridge Processing Layer Temporal Context Analysis
* Feature-to-Indicator mapping: mapping low- Layer Laver ( \ Modeling Layer Layer
level acoustic features (like pitch variability , 1 ) . Metrics Computation
: s : Microphone MOTT Brok . Y [ N . e \ _ _
?nq pati>e duratlon) to hlgh BUEl B nEierE] g o : Q1T Broker »...” Service Speech Service Aggregate Contextualize Analyse Compute Vlsua.llze Raw
indicators. ¥ Bl » B “mic” |- Strategies Strategies Strategies Indicators Metrics gggregatesl
.S | ; B tor doct 5 mic 2 e ontextua
upplementary data stream for doctors. o Analyzed
. tl— 1 'Y Indicator
e Explainable Decision Support: moving Camera 4D <L et d | ' ) Computation Visualize
i . Service i
beyond opaque "black-box" models, the gy | [Feoroncion] ||| [ ) ! © @ Doseline Indicators
framework generates transparent, o f | . R
I . bI o | User PFOfIlIng : Visualize
explainable scores. | ) y | © User
. . . . I Pyramid .
* Medical professionals can clearly see why , : Voice Profiling i D Baseline
pecification
certain behavioral patterns were flagged. ! User é I
O : I Baseli l_'|_|
? & PpFunction : SSEne on Ba & : PHQ-9
. . . . o : Submission
* On-Device, Privacy-First Processing: The L 4 : i 3 : 3 ~ 3 —
. J \. / \_ 1 } vy | I 1
system processes all audio locally (e.g., on a ! | ! ! : : ! :
. . . 1 : 1 ! | ! I ! I
commodity laptop or smart hub) using a ; ! , — ! ! S— |
specialized persistence schema. v v : [ ' ! [ !
o o o |
) o |
Raw voice data is never transmitted to or Persistence @1 4 | L
stored in the cloud. Laver
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measurements under continuous .. o Dot dreten * Bridging the explainability gap: our Linkage Framework successfully translates raw, low-level acoustic
audio load. s || features into transparent DSM-5 behavioral indicators
» Runs entirely on-device (local g * Transparent acoustic analysis and linking
laptop or smart hub), removing 3 i \ N  Emphasis on a decision support system (not diagnosis): passive, "in-the-wild" sensing can yield
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