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Introduction

Vision Changes with Age
Age-related macular degeneration (AMD) is a disease affecting the central 
retina causing vision loss and accounts for a leading cause of blindness 
worldwide [1]. It is often a difficult decision for older adults to give up driving 
completely. One study found that a little over a third of older adults may 
restrict their activities due to lack of transportation options or will often adjust 
their driving behavior around their disability [2]. 

Designing Autonomous Vehicle (AV) Solutions for Trust
AVs pose a potential transportation solution for older adults who are no longer 
able to drive. The most sophisticated automated driving capabilities in the US 
market are currently only at SAE level 2, requiring drivers to remain attentive 
[3]. Older adult users must feel considered in the design of these features to 
encourage use of them to supplement their driving.

Objectives
• Identify aging adult users’ current behaviors and needs while operating 

vehicles

• Design a system that allows visually-impaired drivers to easily engage and 
use automated driving navigation features

Preliminary User Research
Interviewed 5 individuals over age 55 with age-related visual impairments – 
then categorized interview responses into key topics that recurred among 
respondents to identify frequency of behavioral characteristics & themes. 

Methods

Methods

Prototype 

Description

Task 1 Prompt to turn car on with voice command

Task 2 Vehicle checklist: vehicle diagnostics, seatbelt, cabin conditioning (AC, radio, seat adjust); 
Prompt navigation level select: 1 (advanced) or 2 (basic)

Task 3 Prompt to provide destination and select a route; prompt to accept or cycle through 
additional route options

Task 4 Informing user of trip start and vehicle action (ie. Backing out of parking space)

Task 5 Inform user of navigational movements; prompt user for any actions to take en route (ie. 
Turn on red, take detour)

The prototype includes a button to activate the system on the side of each seat, 
dashboard camera to confirm user presence, and retractable microphone for 
voice commands. Users were also shown this sketch prior to the test drive, 
indicating their position within the vehicle and where key components of the 
system are located.Figure 1. Persona of average older adult user, behaviors, and 

transportation needs based on interview data, and use case scenario

Level Navigation Detail

Basic Hazards, weather conditions, speed limits, some information about car 
behavior

Detailed Road types, speed limits, hard braking & acceleration, weather 
conditions, oncoming emergency vehicles, police officers, 
hazards/construction, detailed information about car behavior.

Task 2 presented two levels of navigation experience for the user to choose 
from based on their needs:

Scenario:
1. Kelly is ready to visit her new friend. She is able to find and get into her 

car with the help of her guide dog. 
2. Kelly gets into her vehicle and would like to know that the car is aware 

that she and her guide dog are inside. 
3. Kelly wants to communicate with the vehicle her intended destination 

and which route she would like to choose. She does not feel comfortable 
going on the highway on her way home, so she chooses the route 
without. 

4. She also wants to make sure everything is in order before the vehicle 
drives off. She’s worried her car might not have enough battery/fuel to 
complete the trip and would appreciate reassurance from her vehicle. 

5. As the vehicle is driving, Kelly realizes she’s a little anxious because she is 
not familiar with the route and would like details of where she is and 
every step of the way. 

Methods

Developed a user persona based on the results and a use-case scenario for 
testing and prototype design. We focused on designing for a user affected by 
macular degeneration with a long history and experience with driving, the 
desire for freedom, and who still has/wants to have an active life on their own 
schedule.

Persona: 

Figure 1. Key themes extracted from interviews based on the number of times 
they were mentioned 

How might we make navigation features easier to 

engage with in fully-autonomous vehicles for 

visually impaired adults with age-related macular 

degeneration (AMD) during a trip?

After brainstorming different ideas using the Crazy 8’s method, we developed a 
“test drive” scenario in which participants would have their vision restricted (via 
closing eyes, blindfold) and would engage with pre-recorded voice prompts that 
would be given by the “AV system”. Users were asked to respond to prompts for 
the following 5 tasks involved in a simulated trip in the AV: 

Figure 2. Prototype sketch for future fully-autonomous models (levels 4-6).
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Results

Additions Added to FInal Prototype:
1. Addition of sensors to provide information about external objects
2.  A lower level of Limited navigation
3. Detail the user can select, and one-time user preference selection (not 

illustrated).

Conclusions

Methods
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Usability Test Objectives 

1. Observe and evaluate user’s comfort with the design
2. Test how easily the user is able to navigate and use the design 
3. Determine if the design eases pain points voiced in preliminary user research
4. Observe areas of confusion or hesitation with design

User feedback could be classified into 4 main feature comments:

Testing was conducted with n=4 individuals over the age of 60 using Wizard of Oz 
methods. Participants were blindfolded or asked to close their eyes to simulate 
blindness and given a list of recordings to simulate the test drive. Participants 
were asked to navigate to a provided local grocery store location, selecting the 
option to avoid highways. Based on user voice input, the researcher played the 
appropriate pre-recorded response to simulate a natural interaction with an AV 
system. 

Feature Comment Participants Suggested Adjustment (If Applicable)

Liked detail of initial checklist P2, P3, P4 Make initial checklist a setup task that recalls 
user preferences for future trips

Liked button on seat P2, P4 None

No way to tell if object is in front 
of car

P1, P3, P4 Add sensor to detect objects in front of 
vehicles and add alerts to voice system

Too much detail in voice 
navigation at lower level

P2, P4 Add lesser level of navigation detail 

Level Navigation Detail

Limited Information about route changes

Basic Hazards, weather conditions, 
speed limits, some information 
about car behavior

Detailed Road types, speed limits, hard 
braking & acceleration, weather 
conditions, oncoming emergency 
vehicles, police officers, 
hazards/construction, detailed 
information about car behavior.

Figure 3. Final prototype sketch incorporating external sensors and voice alert 
system.

Usability Testing

Focus Points: 

1. What is the users comfort level/trust level of autonomous vehicles?
2. How many  levels of control should the navigation system have?
3. What should each level of control include?
4. How much control does the user need/want in a fully autonomous 

vehicle?
5. Where is the best location in the car to place the physical items of the 

navigation system? 

Results

Level Navigation Detail

1

Road types, speed limits, hard 
braking & acceleration, weather 
conditions, oncoming emergency 
vehicles, police officers, 
hazards/construction, detailed 
information about car behavior.

2

Hazards, weather conditions, 
speed limits, limited information 
about car behavior

Level Navigation Detail

Limited
Information about route 
changes

Basic 

Hazards, weather conditions, 
speed limits, some information 
about car behavior

Detailed

Road types, speed limits, hard 
braking & acceleration, 
weather conditions, oncoming 
emergency vehicles, police 
officers, hazards/construction, 
detailed information about car 
behavior.

Iterative Process

Conclusions

Final Prototype


