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Transformed How People Learn About the World



Google STREET VIEW
220 billion images 

100+ countries



Fundamentally Inaccessible



Google STREET VIEW
Current Screen Reader Experience



VIBRANT ADS

STORE FRONTS
Street SIGNS

SIDEWALK
WIDE STREET

BOLLARDS
CONSTRUCTION

TOWERING BUILDINGS

STREETLIGHT



How can we make streetscape 
tools accessible to blind users?



Let’s try this 

again but with 

StreetReaderAI





StreetReaderAI is not just a context-

aware description tool for streetscape 

images

StreetReaderAI is an accessible, 

immersive, and interactive street view 

map experience



Example





Fluidly interacting in street view

Engaging in context-aware chat

Learning critical geo-info latent in images



Designing StreetReaderAI



Iterative design process
DESIGN PROCESS

Rapid 

Prototype

Co-Design 

with Cross-

Ability Team

Test & 

Iterate

Feedback 

Sessions with 

AR / Geo

User Study 

with 11 Blind 

Participants

Test & 

Iterate



Four core user tasks
DESIGN PROCESS

POI Investigations

What does a place look like?

Route Planning

What does my route look like?

Virtual Tourism

I’ve always wanted to visit…

Open-Ended Exploring

I just want to explore…

Noun Project Icons: POI by Matthias Hartmann, Route Planning by my, Virtual Tourism by Massupa Kaewgahya 

https://thenounproject.com/icon/poi-2801400/
https://thenounproject.com/icon/route-optimization-7193198/
https://thenounproject.com/icon/tourism-2059539/


SYSTEM OVERVIEW



Location search
AI Describer

AI CHAT

STATUS MESSAGES

Mini-Map



AI Describer
Combines GIS data + 

image analysis



Ai describer
ARCHITECTURE

Dynamic
Geo-Context

User’s 
Current View

Dynamic 
Input

JSON JSON

List of Mobility + 
Access Features

Context-aware 
Description

AI Describer 
Output

MLLM

Static 
Prompt

Prompt
Instructions

Optional 
User Profile

+

https://thenounproject.com/icon/ai-7865331/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/ai-prompt-7906362/
https://thenounproject.com/icon/blind-7764040/


Ai describer: STATIC PROMPT
ARCHITECTURE

Dynamic
Geo-Context

User’s 
Current View

Dynamic 
Input

JSON JSON

List of Mobility + 
Access Features

Context-aware 
Description

AI Describer 
Output

MLLM

Static 
Prompt

Prompt
Instructions

Optional 
User Profile

+

“You are an expert in describing visual scenes for 
people who are blind or have low vision. You will 
be assisting users who are navigating Google 
Street View using a screen reader...”

“I use a cane & a service dog for 
navigation. I prefer to walk and take 
public transportation.”

https://thenounproject.com/icon/ai-7865331/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/ai-prompt-7906362/
https://thenounproject.com/icon/blind-7764040/


Ai describer
ARCHITECTURE
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Ai describer: DYNAMIC INPUT
STREETREADERAI ARCHITECTURE

Dynamic 
Input

JSON JSON

List of Mobility + 
Access Features

Context-aware 
Description

AI Describer 
Output

MLLM

Static 
Prompt

Prompt
Instructions

Optional 
User Profile

+

Nearby Places Current User View

Heading

<lat, lng>

Road Address

User Location

City, State, Country

Place Name

Place Type

Editorial Summary

Place Address

<lat, lng>

Relative distance

Relative heading

Place Name

Place Type

Editorial Summary

Place Address

<lat, lng>

Relative distance

Relative heading

Place Name

Place Type

Editorial Summary

Place Address

<lat, lng>

Relative distance

Relative heading

VIEW METADATA

Date

Photographer

Pitch

https://thenounproject.com/icon/ai-7865331/
https://thenounproject.com/icon/ai-prompt-7906362/
https://thenounproject.com/icon/blind-7764040/
https://www.flaticon.com/free-icon/earth_18022223?term=latitude&page=1&position=3&origin=search&related_id=18022223
https://thenounproject.com/icon/school-6333109/
https://thenounproject.com/icon/cafe-7865395/
https://thenounproject.com/icon/compass-4077452/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/road-7337078/
https://thenounproject.com/icon/road-7337078/
https://thenounproject.com/icon/compass-4077452/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/tags-7862941/
https://thenounproject.com/icon/road-7337078/
https://thenounproject.com/icon/compass-4077452/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/tags-7862941/
https://thenounproject.com/icon/road-7337078/
https://thenounproject.com/icon/compass-4077452/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/tags-7862941/


Ai describer
ARCHITECTURE

Dynamic
Geo-Context

User’s 
Current View

Dynamic 
Input

JSON JSON

List of Mobility + 
Access Features

Context-aware 
Description

AI Describer 
Output

MLLM

Static 
Prompt

Prompt
Instructions

Optional 
User Profile

+

{

mobilityFeatures: [There is a crosswalk in front of you, 

down the hill”, “The crosswalk has painted white 

stripes”, “There is a stop sign”, …],

obstacles: [“There are cars parked on the street”, “You 

need to walk down a hill”],

safetySummary: “Use caution when crossing…”, 

} 

“The image shows a view from Alamo Square in San Francisco with 
the user facing northeast. In front of the user, across a street with 
crosswalks, is a row of Victorian houses, known as the Painted Ladies. 
To the right, about 35 meters away, is the Painted Ladies 
Observatory.”

https://thenounproject.com/icon/ai-7865331/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/ai-prompt-7906362/
https://thenounproject.com/icon/blind-7764040/


Ai describer: OUTPUT
ARCHITECTURE

Dynamic
Geo-Context

User’s 
Current View

Dynamic 
Input

JSON JSON

List of Mobility + 
Access Features

Context-aware 
Description

AI Describer 
Output

MLLM

Static 
Prompt

Prompt
Instructions

Optional 
User Profile

+

“You are at a very busy intersection in the 
Shibuya area of Tokyo, with many large 
buildings covered in digital billboards and 
signage. Directly in front of you is a crosswalk 
with white stripes, stretching across the road and 
ending with a large, yellow curb ramp…

{

mobilityFeatures: [There is a crosswalk in front of you, 

down the hill”, “The crosswalk has painted white 

stripes”, “There is a stop sign”, …],

obstacles: [“There are cars parked on the street”, “You 

need to walk down a hill”],

safetySummary: “Use caution when crossing…”, 

} 

“The image shows a view from Alamo Square in San Francisco with 
the user facing northeast. In front of the user, across a street with 
crosswalks, is a row of Victorian houses, known as the Painted Ladies. 
To the right, about 35 meters away, is the Painted Ladies 
Observatory.”

https://thenounproject.com/icon/ai-7865331/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/ai-prompt-7906362/
https://thenounproject.com/icon/blind-7764040/


AI CHAT



Ai CHAT: Live bidirectional updates
ARCHITECTURE

Static 
Prompt

Dynamic
Geo-Context

User Views

Dynamic 
Input

JSON

Context-aware 
Description

AI Chat 
Output

MLLM

Prompt
Instructions

Optional 
User Profile

+

Command 
Definitions

StreetReaderAI
Command

Available 
Movements

Gemini Live 
Connection

moveBackward

moveForward

moveToIntersection

turnLeft45

turnLeft90

…

https://thenounproject.com/icon/ai-prompt-7906362/
https://thenounproject.com/icon/ai-7865331/
https://thenounproject.com/icon/place-7892484/
https://thenounproject.com/icon/blind-7764040/
https://thenounproject.com/icon/html-7643378/
https://thenounproject.com/icon/joystick-7747276/


User study



Lab-based user study
STREETREADERAI USER STUDY

POI Investigations

What does a place look like?

Virtual Tourism

I’ve always wanted to visit…

Open-Ended Exploring

I just want to explore…

Noun Project Icons: POI by Matthias Hartmann, Route Planning by my, Virtual Tourism by Massupa Kaewgahya 

11 Blind Participants
All cane users

Mixed familiarity with AI

https://thenounproject.com/icon/poi-2801400/
https://thenounproject.com/icon/route-optimization-7193198/
https://thenounproject.com/icon/tourism-2059539/
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Task 1: Poi investigations
USER STUDY

POI Investigations

What does a place look like?

Virtual Tourism

I’ve always wanted to visit…

Open-Ended Exploring

I just want to explore…

Noun Project Icons: POI by Matthias Hartmann, Route Planning by my, Virtual Tourism by Massupa Kaewgahya 

11 Blind Participants
All cane users

Mixed familiarity with AI

https://thenounproject.com/icon/poi-2801400/
https://thenounproject.com/icon/route-optimization-7193198/
https://thenounproject.com/icon/tourism-2059539/


STREETREADERAI USER STUDY

Task 1: Poi investigationsCafe BUS STOP

restaurantTask 1: Playground SCENARIOplayground



“You plan to take your two 

young nieces to an unfamiliar 

playground. Your goal is to 

learn about the playground 

before going” Task 1: Playground SCENARIO



Playground examples





Task 1: Poi investigations
USER STUDY

POI Investigations

What does a place look like?

Virtual Tourism

I’ve always wanted to visit…

Open-Ended Exploring

I just want to explore…

Noun Project Icons: POI by Matthias Hartmann, Route Planning by my, Virtual Tourism by Massupa Kaewgahya 

11 Blind Participants
All cane users

Mixed familiarity with AI

https://thenounproject.com/icon/poi-2801400/
https://thenounproject.com/icon/route-optimization-7193198/
https://thenounproject.com/icon/tourism-2059539/


Task 2: Open-ended exploring
USER STUDY

POI Investigations

What does a place look like?

Virtual Tourism

I’ve always wanted to visit…

Open-Ended Exploring

I just want to explore…

Noun Project Icons: POI by Matthias Hartmann, Route Planning by my, Virtual Tourism by Massupa Kaewgahya 

11 Blind Participants
All cane users

Mixed familiarity with AI

https://thenounproject.com/icon/poi-2801400/
https://thenounproject.com/icon/route-optimization-7193198/
https://thenounproject.com/icon/tourism-2059539/


Two exploration scenarios
USER STUDY

Explore Route to Ice Cream Shop
Walk east to explore the route
110 meters: ~4 heading changes, 12 steps 



Two exploration scenarios
USER STUDY

Explore Route to Ice Cream Shop
Walk east to explore the route
110 meters: ~4 heading changes, 12 steps 

Explore Route to Japanese Restaurant
Walk north then west to explore the route
75 meters: ~7 heading changes, 5 steps



User study RESULTS



Overall Reactions
USER STUDY RESULTS

Usefulness

6.4/7
Median=7/7 (SD=0.9)

Use in Future?

6.6/7
Median=7/7 (SD=0.8)



“Most navigation systems can get you to 

the last 5-10 feet but this helps get you 

to the door and even describes it”

-P10



“This is just so exciting—having a 

conversation about the street [with 

AI]... this is really amazing”

-Screen Reader User  

StreetReaderAI 

Collaborator



Key Problems
USER STUDY RESULTS

Orientation Truth? System Limits Conflicting Info

GIS Data
Image Data

https://thenounproject.com/icon/ai-7865331/


AI System uses (N=1,053)
USER STUDY RESULTS

AI DESCRIBER

136 Instances

12.9%
AI CHAT

917 Instances

87.1%vs.



AI System uses (N=1,053)
USER STUDY RESULTS

AI DESCRIBER

136 Instances

12.9%
AI CHAT

917 Instances

87.1%vs.

“The more you ask, 

the more you learn”
-P10



What questions do blind people 

ask a street view system?



Question types (N=917)
USER STUDY RESULTS
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Object existence

Spatial orientation

Percentage of AI Chat Interactions*Each question could be tagged with up to 3 categories
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Question types (N=917)
USER STUDY RESULTS

1.6%

2.1%

3.2%

3.3%

4.4%

5.6%

6.4%

7.3%

8.0%

9.3%
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0% 10% 20% 30%

Signage reading

State/condition inquiries

Additional info requests

Entrance-related

Commands

Safety/accessibility

Clarifications/confirmations

Directions

Niceties/gratitude

Nearby places

Followup questions

Object/place location

Description requests

Object existence

Spatial orientation

Percentage of AI Chat Interactions

“How far is the bus stop to 
where I’m standing?”

“Which side is the bus 
stop sign on?”

“What’s to the left of this 
building”

…

*Each question could be tagged with up to 3 categories





Combine Street View interaction 

with AI Chat to spatially orient





Question types (N=917)
USER STUDY RESULTS

1.6%
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7.3%

8.0%

9.3%

14.4%

14.9%

18.4%

26.5%

27.0%

0% 10% 20% 30%

Signage reading

State/condition inquiries

Additional info requests

Entrance-related

Commands

Safety/accessibility

Clarifications/confirmations

Directions

Niceties/gratitude

Nearby places

Followup questions

Object/place location

Description requests

Object existence

Spatial orientation

Percentage of AI Chat Interactions

“Is there a bench?”

“Are there soccer fields?”

“Is there a crosswalk?”

…

*Each question could be tagged with up to 3 categories





AI model accuracy is critical



Question Response accuracy (N=816)
USER STUDY RESULTS
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Gemini Flash 2.0
No custom training
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Could Not Answer Questions

“What buses use this bus stop?”
“What food is served at this restaurant?”
“What’s the exact distance between two objects”



Question Response accuracy (N=816)
USER STUDY RESULTS

86.2%

6.6% 3.9% 3.2%
0

200

400

600

800

Correct Could Not
Answer

Incorrect Partially
Correct

R
es

po
ns

es

Response Accuracy

Common Errors
Misidentifications
False negatives
Out-of-view problems





In some cases, system behaved 

inconsistently and unpredictably



Old bike rack





But StreetReaderAI also gets it right





User asks a question before 

the target is visible in image



Tables & Chairs





CV4A11y
ICCV’25 Workshop

Agentic AI



Future work
FUTURE

Agentic AI Multimodal
Data Sources

Data Provenance

Model 
Transparency

Improved SV 
Immersion

Handoff to In-Situ 
Experience

https://thenounproject.com/icon/ai-7865331/


Closing quote





Making Street View Accessible via 
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