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Introduction Method

Problem .
. Costly, proprietary systems with limited customisation || System Architecture:
+ Connectivity dependence - reliability & privacy issues * Pi5: offline speech recognition & logic

Why it matters + Pico: deterministic motor/IO control (12C)
. Patients: simple, independent control Al / Software pipeline (Vosk):
+ Clinicians: safe, repeatable, easy setup e« VVosk ASR s command match > hex ID > Pico

Aim . . Command mapping + safety logic:
+ Develop an open-source, offline Al interface for || . Whitelisted commands only

personalised, voice-driven assistive control suitable for “ "
- “Stop” » safe state

clinical use :
* Buzzer gated by hardware switch

Key contributions . . . .
- Offline speech recognition » command mapping - Co-validated approach (clinical-in-the-loop):

real-time actuation * Prototype to be reviewed and tested with
+ Modular system: Pi 5 (Al inference) + Pico rehabilitation stakeholders

(deterministic control) * Evaluated for response time, command reliability,
+ Clinical co-validation: (usability, feasibility, usability in realistic use

performance)

Results
Performance: /’W\

* Response time: ~120-130 ms
* Accuracy: >90% s

* Stable across repeated tests o
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Functional outcomes:

* Reliable voice » actuation mapping

« Multimodal control: LED, buzzer
(gated), servo, stepper K /

Discuss

Key Insights:
* Offline ASR with constrained commands enables low latency and reliable performance
* Split architecture (Pi for Al, Pico for control) ensures safe, deterministic real-time operation

Vosk Offine Speech
Recognition Engine

Impact:
+ Patients: greater independence with personalised, low-effort control
* Clinicians: easier setup, customisation, and integration into workflows

Limitations:
* Early-stage validation
* Requires testing across diverse users, speech impairments, and noisy environments

Conclusion

+ Demonstrated an offline, open-source voice-to-actuation interface for rehabilitation
* Achieved ~120-130 ms latency with stable, reliable control
* Clinical co-validation shows feasibility and readiness for patient trials

Future work:

» Larger patient studies and noise-robust testing

+  Expanded multimodal sensing

* PCB-based productisation for wider deployment
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