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These are fused into a prompt:

This prompt is translated into Vietnamese and fed to 
Gemma-3-4b-it, which generates spoken descriptions and 
hazard warnings via TTS.

Each detected object is defined as:

Where: 
• c: class label (e.g cat, car…) 
• s: onfidence score from the detector. 
• B: bounding box coordinates. 
• d: mean depth value within the bounding box. 
The mean depth d is computed from the depth map D(x, y) 
as:

In Vietnam, assistive tools often lack cultural and language 
adaptation. SightSeeingGemma fills this gap by combining 
object detection, depth estimation, and a vision-language 
model to provide real-time Vietnamese scene descriptions 
and hazard alerts.

SightSeeingGemma was evaluated on 200 image-
description pairs, including 42 with hazards and 63 from 
Vietnam, with an average response time of 15–17 
seconds. To assess semantic similarity between model- 
and human-written descriptions, Vietnamese SBERT 
embeddings and cosine similarity were used. The results  
show over 95% of scores above 0.5. NLI analysis 
confirmed 73.5% entailment in hazard warnings, 
highlighting the system’s reliability in safety-critical 
scenarios.

Chart (a) shows that most general descriptions are 
classified as neutral, suggesting the model captures the 
overall meaning but may miss minor details. In contrast, 
chart (b) shows that 73.5% of hazard warnings are 
entailments, confirming the system’s high reliability in 
safety-critical situations.

In conclusion, SightSeeingGemma combines vision and 
language to support visually impaired users, showing 
strong semantic accuracy and reliable hazard alerts. 
Despite current latency, it shows promise for real-world 
use. Future work aims to reduce response time and enable 
on-device processing.


