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Abstract

Psychiatric disorders (PDs), such as schizophrenia (SZ) and bipolar
disorder (BD), affect millions worldwide, yet their diagnosis still relies
heavily on subjective clinical assessments. We propose a Time-
Series Language Model for PD detection using R-R interval
sequences combined with a Contestable Language Model. Our
human-centered PD detection system enables users and clinicians
to gain more trust in Al-driven diagnostic systems in an explainable
and contestable manner.

From Explainable Al to Contestable Al

Explainable Al (XAIl) helps users understand Al decisions.
Contestable Al goes further, allowing users to challenge and
potentially overturn those decisions. It emphasizes user agency,
not just comprehension.

The requirements for explainability and contestability can be
found in the Montréal Declaration of Responsible Al, GDPR, EU
Al Act, and Canada’s Directive on Automated Decision-Making.

Two core mechanisms for high contestability:

Chronos-based Time Series Language Model

We proposed a Chronos-based [4] time series language model

called PD-T5 (tiny, mini, small, base variants) for PD detection.

This model classifies time series data using a language model

architecture (i.e., T5):

* The time series is first transformed into a sequence of tokens
through scaling and quantization. A language model is then
trained on these tokens using cross-entropy loss.

« After training, probabilistic forecasts are generated by
sampling multiple future trajectories based on historical
context.

» A classifier head subsequently performs the PD classification.

While this is a novel and promising approach, further
investigation is needed to determine whether it is worth
pursuing, especially compared to our previous model’s parameter
efficiency [1].

Time Series Tokenization Training & Inference
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Fig. 1. Human-centered Explainable Al Systems with Contestability
.. . . Fig. 3. Chronos-based Time Series Language Model for PD Detection
Human-centered Psychiatric Disorder Detection System
Our human-centered PD detection system consists of: Preliminary Results
1. Cardiac Monitoring Interface (CMI): Enables users to record
cardiac signals (ECG, heart rate, and RR intervals) using Polar
H10/H9 devices #Params Acc Pre Rec AUC
2. Contestable Diagnosis Interface (CDI): Allows clinicians to
. ’ . . . . .
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diagnosis. We utilize LLaMA-3.3-70B-Instruct as the core engine
for Contestable Al.
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Fig. 2. Human-centered Psychiatric Disorder Detection System with Contestable Al
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the highest values indicated in bold, and the second-highest values underlined

Table 1. The leave-one-out cross-validation performance results are presented with
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Can you justify the Region 5? Any anomaly? Justify the diagnosis. Region 12 should reflects some anomalies.
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Let's break down the metrics for Region 12:
Mean RR (R-R interval): 609.05 ms
RMSSD (Root Mean Square of Successive Differences): 17.85

Let's break down the metrics for Region 5:
Mean RR (R-R interval): 704.48 ms

RMSSD (Root Mean Square of Successive Differences): 18.09
SDNN (Standard Deviation of Normal-to-Normal intervals):
34.99

pNN5O0 (Percentage of NN50 intervals): 1.6393%
LF Power (Low Frequency Power): 278.32

SDNN (Standard Deviation of Normal-to-Normal intervals):
35.98

pNN50 (Percentage of NN50 intervals): 1.7544%

LF Power (Low Frequency Power): 131.35

. HF P High F P 1 785.07
HF Power (High Frequency Power): 973.97 b Al i Lo el

. . . . At first glance, the metrics for Region 12 seem relatively
At first glance, the metrics for Region 5 seem relatively . .
) normal. However, upon closer inspection, there are a few
normal. Here are a few observations: . . »
anomalies that can be identified:

Mean RR: A mean RR of 704.48 ms is within the normal

e Short Mean RR: A mean RR of 609.05 ms is relatively short,
range, indicating a moderate heart rate.

indicating a higher heart rate. This could be a sign of stress,
anxiety, or physical activity.

Moderate RMSSD: An RMSSD of 17.85 is moderate,
suggesting a reasonable level of heart rate variability (HRV).

However, this value is slightly lower than expected, which
could indicate a minor anomaly in the heart rhythm.

Low pNN50: A pNN50 of 1.6393% is relatively low,
suggesting a reduced HRV. This could be a sign of stress,
fatigue, or decreased parasympathetic activity.

RMSSD: An RMSSD of 18.09 is moderate, suggesting a
reasonable level of heart rate variability (HRV).

SDNN: An SDNN of 35.98 is moderate to high, indicating a
good overall HRV.

PNNS50: A pNN50 of 1.7544% is relatively low, but still within
the normal range.

LF and HF Power balance: The LF Power (131.35) is lower
than the HF Power (973.97), which is a normal balance. HF
Power typically dominates during periods of relaxation or
parasympathetic activity.

Unusual LF and HF Power balance: The LF Power (278.32)
is lower than the HF Power (785. 0?‘] whlch isa normal

Fig. 4. Contestable Diagnosis Interface (CDI) mcludmg PD detection result, Self-
Adversarial Explanation (SAE), and LVLM as the Contestable Al
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