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Evidence-Grounded Offline ECG Interpretation on an 8GB Edge Device
— Quantitying the Fidelity—Completeness Trade-ott
P» Introduction drFFIaF L F2 CHER RhERE TR

Automated ECG interpretation may support rapid screening, but generated clinical reports must remain faithful to measurable ECG evidence. However, conventional LLM-based
report generation provides limited control over whether generated findings are explicitly supported by upstream physiological evidence [3], [6]. We therefore developed a fully offline
ECG-AI prototype on a Jetson Orin Nano 8GB, combining ECG classification, physiological feature extraction, evidence-to-claim control, and on-device LLM report generation.
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MI localization was 1dentified as .the major information bottleneck during conversion from classifier 0 / 562 unsupported waveform claims 11 / 86 unsupported waveform claims Lead accuracy: 100.0% — 89.6%
evidence to natural-language reporting. 95% CI: Full 0.00—0.68%; Free 7.29-21.47%; Claim-level Fisher’s exact test: p < 0.001  Lead accuracy evaluated on lead-specific claims only.

Constraint-guided generation improved both evidence grounding and verifiable waveform detail, while free generation
produced fewer verifiable claims and a significantly higher unsupported-claim rate.

» Edge Deployment Performance
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Peak system RAM usage: 5.64 GB of 7.62 GB usable memory (20-case stable run). A separate 140-case Fidelity is prioritized: completeness remains the main improvement target.
sustained-load run revealed cumulative memory pressure, with recovery required in 3/140 cases.

The system favors conservative omission over unsupported assertion.
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PP Discussion & Key Findings

* Constraint control improves both grounding and verifiable detail. Free
generation increased unsupported waveform claims to 12.8% . reduced verifiable Single-beat and median values differ in magnitude but agree in direction and threshold classification; grounding does not depend on beat selection.
claim yield from 4.01 to 0.61 claims/case, and decreased lead accuracy from

P»  Conclusion

100.0% to 89.6%.
* The system is deliberately conservative. Macro Precision (0.788) exceeded . —

This work demonstrates that a clinically structured ECG report can be
generated fully offline on an 8GB edge device while preserving strong

Macro Recall (0.630), reflecting a preference for omission over unsupported
evidence fidelity. Evidence-to-claim control significantly reduced unsupported

assertion.

 The main remaining bottleneck is evidence retention. MI localization declined . . . .
waveform claims and promoted more verifiable, lead-specific reporting. Such

an architecture 1s particularly suitable for privacy-sensitive or connectivity-

from 0.733 to 0.388, indicating loss during evidence-to-report translation.

» Current Limitations limited clinical environments where cloud-based inference may be undesirable.

+ MI localization: 0.733 — 0.388 PP Future Work

* Supporting Feature Recall: 53.3%

 P-wave detection F1: 52.8% * Supporting-feature retention optimization

* Long-run deployment: cumulative memory pressure still requires supervision * Proactive recycling for sustained inference

* Formal comparison between the explicit evidence-grounded pipeline and a latent
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