N Why Should I Care ™
E About Coding

if | want to be a doctor?! (’f?
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—Sarika in high school who
¥ wanted to be a doctor and hated
coding




Wrong

As | start my PhD in Computer Science, | have been working on
projects where we can apply the things we learned in JamCoders
to the hospital!




. +1.; .Some Diseases are Hard to Cateh

e There's a disease called PPA that slowly takes away a
person's ability to speak and understand language

e There are 3 different types, and doctors need to know
which type to treat it correctly

e One type is sneaky: the patient still sounds totally normal.
Fluent and grammatically perfect sentences. But they've
quietly lost the actual meaning of their words.

e Real example: a patient says "she's holding that kite
thing... with the string bits" instead of "the girl is flying a
kite" o>




Why ean't doctors just...
listen and tell?

They can, but it takes years of specialized training
(neurologists, speech-language pathologists) S
Every recording has to be reviewed by hand, wordby ~ *.® : e°
word, and one recording can take hours to score Dl

o SUPER expensive and slow

o Most clinics and hospitals don't have this kind of

specialist on staff

Old computer tools catch the "obvious”
speech problems (stuttering, slow talking) and
completely miss this sneaky type



This is where the coding
comes in!

e Our lab built a program that listens to a recording,
turns the speech into text, and picks apart the
patterns doctors care about automatically, in seconds
instead of hours.

e (odingdidn't replace what doctors do. It became a
tool that helps them do it faster and catch things
earlier.




Don’t be scared
plz

Raw Audio
(WAB Picnic)
Participant speech + prompts

Ranked by Impact

Evidence Chain

Predictions explained by ranked
clinical constructs

Normative reference
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Speaker Diarization

Isolate participant speech
using pyannote.audio
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Subtype Classification

Logistic regression or Random
Forest; output prediction + evidence
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A. Acoustic-Phoneme
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Phoneme Extraction
HUPER model

B. Transcript
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ASR Transcript
Whisper Large-v2

Core Adequacy Scores

Quantify phonological and semantic
content independently

Stimulus-grounded scoring
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Speech Pause Utter.

Rate. Ratio Length

Morph. Err. Content Dens.
Layer 1:

Proxy Features

length, errors, etc.

Z-scored vs. population

L

20 population-normalized features:
speech rate, pauses, utterance
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Layer 2:

Clinical Constructs

paraphasias, etc.

Weighted Layer 1 combos

overat
onieiuegmniaicaton

10 QAB-aligned constructs: anomia,
agrammatism, empty speech,
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.o . How do you teach a computer to
TR "listen' like a doctor?

Two separate skills, tested separately: &
e Skill1: Can they say the words correctly? (like grading a spelling | %
test) 3

e Skill 2: Do the words make sense together? (like grading a reading ¥
comprehension test) '

Patients with the sneaky type: ace the spelling test, fail the meaning
test. Other types: the opposite pattern.

Our code turns each skill into a score from o to 1, so patients can be
compared directly with no guessing.
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What our code actually | o«
does

1. Record: patient describes a picture out loud

2. Transcribe : code converts speech to text R
(like Siri) and separately tracks the raw o
sounds they made T

3. Score: code compares what they said to
what a healthy person typically says

4. Decide: code combines all the scores into
one prediction: which disease pattern best
matches




Proportion of participants naming each entity

A) HC B) svPPA
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92% — how well the code tells apart healthy speech vs. this disease

254 recordings analyzed — something no human team could do by hand in a
reasonable amount of time

e First-ever automated tool to catch this specific distinction between disease
types

Every decision the code mak
black box. '




Why this actually matters

e Faster diagnosis = starting the right treatment
sooner

e Clinics without specialists can now screen
patients

e Doctors get a second opinion backed by data,
not just a gut feeling

e Atool for the doctor, not a replacement for one




So... why should Y()U care
about coding?

You don't have to want to be a software engineer

You don't have to think computers are more interesting
than people

Coding is a tool the same way math or writing is a tool
Less "am | a coding person?” more "what problem do |
actually care about, and can code help me solve it faster
or better?”






