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Background

* Argus Il retinal prosthesis system is an artificial vision device for
patients with end-stage Retinitis Pigmentosa

* Electrode array is implanted into patients’ eye

e System accompanied with camera mounted on glasses and required
processing system
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Background

 Camera input is used to stimulate retinal cells

* Perceived by user as light patterns

Camera Image Output Stimulation Image Perceived Image
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Relevance

* Argus Il visual feedback is limited
* Some can distinguish limited light intensities
e Others only distinguish on/off
* Field of vision is limited
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Goal

* Develop an haptic and auditory feedback system to supplement the
Argus Il retinal prosthesis system

 Assist with target navigation and object localisation

e Supplementary feedback systems should
* Be intuitive for the user
* Maintain low cognitive load
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Project Background

» SLAM-based navigational aid using the Argus |l developed by JHU/APL
e Can perform object detection
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Technical Approach

* Haptic System

Hardware Functionality

Haptic actuators

Headband with 8 repositionable Custom 8-channel
haptic actuators haptic driver
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Technical Approach

* Haptic System
* Determine evaluation method and metrics
* |Investigate:
e Actuator type (ERM vs LRA)
* Haptic feedback pattern (static vs dynamic)
* Gaze guidance and additional path guidance
* Integrate with SLAM navigation and object detection
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Technical Approach

e Auditory System

Hardware
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Open-ear bone conduction headphones

Functionality
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Technical Approach

e Auditory System
 Determine evaluation method and metrics

* |Investigate:
e Simulated HRTFs

* Individualise HRTFs or
* Work around using generalised HRTFs

* When to announce obstacles
* Integrate with SLAM navigation and object detection

Simulated HRTFs
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When to announce
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Technical Approach

* Participant Testing
* Argus Il users
* Develop evaluation method
e Determine evaluation metrics
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Deliverables

* Minimum
* Operational haptic feedback system with intuitive haptic patterns to guide
users’ gaze direction
* Expected
* Haptic feedback system
* Auditory feedback system for target and obstacle identification

e Maximum

* Participant tested synergistic visual prosthesis system
* Argus Il system integrated with haptic and auditory feedback systems

* Evaluation of integrated system’s performance with target navigation and
obstacle avoidance
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Key Dates

14-Feb-22

21-Feb-22

28-Feb-22

07-Mar-22

14-Mar-22

21-Mar-22

28-Mar-22

04-Apr-22

11-Apr-22

18-Apr-22

25-Apr-22

02-May-22

09-May-22

Haptic
Feedback

Determine evaluation method and metric

Chose actuator type

Investigate static vs dynamic pattern type

Consider path guidance

Integrate with SLAM system

Project seminar

Auditory
Feedback

Determine evaluation method and metric

Research methods for implementing individualised HRTFs

Implement viable methods from research

Test and evaluate implemented methods

Integrate with SLAM system

Project checkpoint

Participant

Testing

Start preparations (IRB, participant acquisition)

Determine evaluation method

Participant testing

Final report

Final presentation
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Deper

dencies

Dependency | Responsible | Plan of Action Fallback Plan Expected Latest Effect if not
Person Date Date achieved
Mapping, Mentors Required parts have | Develop haptic | 28 Feb 20 March | No full
SLAM been made /ordered | and auditory 2022 2022 integration
navigation and delivered system without with Argus Il
(incl. required SLAM
hardware) navigation
IRB An Chi Do the required 27 March 17 April No
training as soon as 2022 2022 participant
possible testing
Participant An Chi / Start the participant | Test system 10 March 17 April No
availability Mentors recruitment 4 weeks | with seeing 2022 2022 participant
prior to planned participants testing
testing using VR
headset

JOHNS HOPKINS 14 of 17

UNTVERSIT¥




Key Dates
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Management Plan

* Mentors: Dr Seth Billings and Chi Ewulum

* Meet with mentors every Monday at 11am

* Email will be used as other means of communication when needed
* Shared online drive will be used for documentation

e Shared Github for code
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