[RTEH] 2025 F 10 A 22 H

BRN—AKRFEXRF R RERFHAN BEREFMREE

5] N\TREEEMRRMOREICHKI
HHE/N—AKXZF-AHREABRBNARELREEFZ THRRN
~BREFRNA S XAIXE—IV RBBESTHULVAIR I ZXH ~

~EFD 2 RN CTREEEEALE SHLHZORERRERS ~

RS /IN\N—ARFERFERRERFEMAR - AEREERA, RBEMAXSE AI(OVE2—5ET3D),
TV RABEESERS U ATHEREENERMORRICHINUE Uz, AFATC LY. KBAEN
BHERBEEDTIC. AT IADMEZBSRHETEDE VD FHMNNEENNEIR, 2025 F
11 BORETY R DC THRESNSHASEROAREEF=(APHA 2025)T &AM 2 D
DFEXRF N CHFRICHELET,

VAT LBE™

Alternative: Al camera glasses
" HRERIAINAS

This term iz already uses
35-i5 'n Znglish {Interrat of
» Things device)

loTF/34 =

Depanding on context, could
also be: Energizing device.
Current-carrying device, or
Flectrigcaﬁon device

Alternative: PC with Al
« procecsing capabilities
AlERPC

APHA ®ER7TZANZUK

Computer Vision-Based IoT Device Using Morse Code Electrical Stimulation for
Collision Prevention Among Visually Impaired Individuals in Public Transportation

Akira Kimura, Ph.D, MHS, BS

Gunma Paz University, Takasaki, Japan



APHA 2025 Annual Meeting and Expo

Background/Introduction: With smartohone proliferation, visually impaired individuals
face increased collision risks in public transportation settings as distracted
pedestrians fail to notice white cane warnings. This creates significant health
disparities, as visually impaired people experience accidents at rates 68% higher
than the general population. Traditional audio-based assistive technologies are
inadequate in noisy transportation environments, necessitating innovative
approaches to bridge this health equity gap.

Objective/Purpose: To evaluate the effectiveness of an artificial intelligence-
powered computer vision system using Morse code electrical stimulation for real-
time human detection and collision prevention among visually impaired individuals.

Methods: We developed a low-cost IoT device using Raspberry Pi, MediaPipe, and
human detection models implemented in Python, constructible under 50,000 yen
(8350 USD). The system provides spatial information through electrical stimulation
encoded as Morse code signals, eliminating reliance on audio or vibration feedback.
Ten participants (5 sighted with vision occlusion, 5 visually impaired) were tested
using a 27-inch display showing human figures in various positions. We measured
position identification accuracy and reaction times for detecting human presence
and movement in real-time.

Results/Outcomes: Both groups achieved over 90% success rates in accurately
identifying human positions (left, right, directly ahead) in real-time. The remaining
10% failures were attributed to electrode displacement. The Morse code-based
electrical stimulation method enabled precise spatial awareness without relying on
auditory channels, demonstrating significant potential for transportation safety
applications.

Discussion/Conclusions: This Al-powered system addresses critical health disparities
by providing visually impaired individuals with enhanced situational awareness in
public transportation settings. The Morse code electrical stimulation approach offers
advantages over traditional audio-based systems in noisy environments. At under
$350 USD per unit, this technology is accessible for widespread implementation.
Such innovative applications of computer vision technology can significantly reduce
collision incidents and improve quality of life for visually impaired individuals,
supporting national public health priorities for health equity.
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