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Asynchronous Feedback in 3D Design Review Workflows

Collaborators

Clients

3D Design

• Review the design
• Highlight issues
• Propose changes



Add Textual Comments to 3D Models

                       Example Powered by             



Load & Explore the 3D Model



Write the Feedback

Example 3D Design Feedback:
• Change to red wall paint.
• Use a curved computer display.



Find a Suitable Viewpoint



Search a Companion Reference 

Image & Finish the Feedback



This Process is Not Easy!

• Time consuming and inefficient.

• Hard to find well-matched online images.

• Inaccurate reference images can cause misunderstanding.



Example Powered by 

Initial Design

Textual Prompt: “an office 
with a red wall paint”. 



MemoVis:

A GenAI-Powered Tool for Creating Companion 

Reference Images for 3D Design Feedback



Load & Explore 3D Model



Typing Textual Feedback



Suggesting Views in Real-Time



Choose a Matched View



How do we realize the viewpoint suggestions in real-time?



View Sampling Viewing Camera

𝑣 = {𝛼, 𝛽, 𝑟, 𝑡𝑥 , 𝑡𝑦 , 𝑡𝑧}



Viewpoint Suggestions in Real-time?

𝒗 = 𝑎𝑟𝑔𝑡𝑜𝑝𝑘𝑣, 𝑘=4 cos{𝑓𝑡𝑒𝑥𝑡 𝒕 , 𝑬𝒏𝒄𝒐𝒅𝒆𝑰𝑣}

• When the 3D model is initially loaded

• Upon finishing typing textual feedback

𝑬𝒏𝒄𝒐𝒅𝒆𝑰𝑣 = 𝑓𝑖𝑚𝑎𝑔𝑒 𝑰𝑣 , 𝑣 = {𝛼, 𝛽, 𝑟, 𝑡𝑥, 𝑡𝑦, 𝑡𝑧}

Textual comments typed by the feedback provider



Type Textual Prompt



Crop the Relevant Region



Finish Up Feedback



ControlNet + SAM

ControlNet
𝑷(𝒕|𝒅𝒆𝒑𝒕𝒉)



Change to a curved computer display?



Scribble & Define New Objects



Text + Scribble Image Modifier

”An Office with a Curved Computer Display on the Desk.”

ControlNet
𝑷(𝒕|𝒅𝒆𝒑𝒕𝒉, 𝒔𝒄𝒓𝒊𝒃𝒃𝒍𝒆)

Initial 3D Design



Text + Scribble

Initial 3D Design



Finish Up Feedback



Paint & Define New Objects



Send to the Designer



MemoVis: A Browser-Based App for Efficiently Creating 3D Design 

Feedback with Companion Reference Image 

Model Service: Storing 

and Serving 3D Models

AI Service

Gateway

• ControlNet
• Upsampler
• SAM
• Inpainting
• CLIP

Inference 

Request Queue

RESTful 

Request

RESTful 

Request

4 A10G GPU

Feedback Provider

Interact With

Deployment



Two User Studies



Two User Studies

Study 1: Experience of creating 3D design feedback. 

Study 2: Quality of the reference image.



Study 1: Experience of Creating Reference Images

Participants: 14 Feedback Providers
Research Questions (RQs):
• RQ1: Helpfulness of real-time viewpoint suggestion features can help feedback providers 

navigate the 3D scene while writing feedback?
• RQ2: How the image modifiers can help feedback providers visualize the textual 

comments for 3D design?
Interface Conditions:

Baseline: Reference image created by searching and/or 
hand drawing 

MemoVis: Reference image created by MemoVis



Feedback Creation (Reference Image + Textual Comments)

Samurai Boy Bedroom Car

Help Participants to Get Familiar with the System



Study 1: Experience of Creating Reference Images

StronglyAgree                        Agree                   NeitherAgree Nor Disagree

Disagree                         Strongly Disagree

Positive RatingNegative Rating
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Study 1: Experience of Creating Reference Images
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StronglyAgree                        Agree                   NeitherAgree Nor Disagree

Study 2: Reference Image Assessment (N = 8) 

How well the reference image could convey the gist of textual comments?

Disagree                         Strongly Disagree

Positive RatingNegative Rating



3D Design Feedback Examples with MemoVis

Add an Indoor Plant Add a wall posterModify the wall design
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Add a pet seat
Change the color to be 
more metallic

Change to suspended bed

3D Design Feedback Examples without MemoVis
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For More Details, Please Refer to Our Paper!
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