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Enable Shelf-Level Background Color Adaptation While Preserving 
Products’ Color Fidelity
Users with partial visual impairment rely 
strongly on original product color for rapid, 
first-glance identification.

Global contrast or brightness adjustments risk 
disrupting this color-based mental model and 
slow down product selection.

Adjusting shelf background color—while 
preserving product color and layout—improves  
accuracy, and selection speed
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Support User-Controlled Tilting of Shelfs & Aisles to Accommodate 
Diverse Visual Access Strategies
Fixed shelf geometries in VR increase physical effort and reduce selection accuracy, particularly for 
users with central or peripheral vision impairments.

Frequent head rotation, body repositioning, and steep viewing angles slow product inspection and 
disrupt navigation flow.

User-controlled tilting of shelves and aisles reduces physical strain and improves visibility, enabling 
more efficient and accessible product search
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Allow User-defined Spatial Placement of User Interface Panels

Visual and interaction preferences vary widely among 
users with partial visual impairment, influenced by 
vision type (central vs. peripheral), dominant eye, and 
preferred viewing distance.

Fixed UI placement increases head and body 
movement and disrupts efficient information access.

Allowing user-defined UI panel positioning (X-Y-Z 
axis positioning) is recommended to provide 
predictable visibility, reduce effort, and supports 
diverse visual access strategies.
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Provide Shelf-Dedicated Product Filtering and Sorting mechanism

One reason for higher errors and longer task times in VR 
shopping for comparison-based product select task was due to 
the absence of filtering and sorting tools.

Manual comparison of visually similar products on a shelf 
increased tiring and effortful, leading to incomplete inspection 
and selection errors.

Provide a shelf-level, contextual filtering and sorting (e.g., by 
price or weight) mechanism is recommended to enable faster, 
more accurate product identification
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Provide Just-In-Time Summary For Each Added Item 

Selection errors occur at the moment of adding visually similar 
products to the cart even after correctly identifying the target 
products, especially in comparison tasks (i.e., comparing product 
price, weight, etc.) 

It is recommended to provide just-in-time high-level summary 
(preferably audio with name, weight and price) of each added item to 
enable verification and user confidence
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Allow User-Controlled Product Attributes To Facilitate Faster 
Product Inspection

Displaying key product attributes (name & price) on shelves is 
useful for quick product view. It amplifies the usefulness if 
aligned with the user’s current shopping intent.

VR shopping applications should display default product 
attributes. It is recommended to allow users to customize which 
product attributes are displayed globally to support quick 
inspection and decision making
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Provide a Risk-Free Virtual Shopping Mode to Support Onboarding 
and Skill Acquisition 

Initial VR shopping interactions impose higher mental 
and physical load and frustration, particularly for 
novice or low-technology-literate users, but these 
effects diminish rapidly with subsequent interactions

A risk-free shopping mode (e.g., trial sessions with 
virtual credits) enables safe exploration, accelerates 
skill acquisition, and reduces early cognitive and 
physical effort
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Use Near-Realistic VR Shopping Environments, Products & 
Behaviours to Enhance Immersion, Presence and Naturalness

Users strongly preferred VR shopping experiences that closely 
resembled real-world shopping environments, reporting higher 
presence, enjoyment, and engagement.

Realism depends not only on interaction fidelity but also on 
accurate product appearance, legible packaging details, and 
familiar ambient cues (e.g., other shoppers, background 
sounds).

Provide near-realistic environments, products, and ambient 
behaviors to significantly enhance presence and make VR 
shopping feel real, intuitive and natural.
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Thank You
Project Website

Study Media Repository

● Google Drive (videos, images, study artifacts): 
https://drive.google.com/drive/folders/13xvJ1hm4cnXdJGTX1CIJZ7naHANFaEAf?usp=sharing

Submitted Research Article

● Submitted manuscript (Google Drive): 
https://drive.google.com/file/d/1yuv40Uof10vsNlgyxFw00QcdsJRb2rJd/view?usp=sharing

Research Team

● Dr Keyur Sorathia
● Dr Nilotpal Biswas
● Smitha Venkobachar
● Jeevan A Reddy
● Swati Minz
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