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Introduction
3D Design and Simulation are crucial in developing products, with 
the global market for Computer-aided Design (CAD) projected to 
reach a value of $20,039.4 million by 2033 [1]. The market’s rapid 
growth, coupled with the increasing complexity of 3D design and 
simulation tasks and the advancements in emerging technologies, 
has sparked a keen interest in innovation among companies for 
a competitive edge. Experts suggest that innovations driven by 
technology offer significant prospects for businesses to sustain 
their competitive advantage. Augmented Reality (AR), a key 
component of Industry 4.0, has particularly captured significant 
attention in recent years. AR enables users to not only passively 
view information but also to actively engage with and interact 
with the content, as well as collaborate in real-time from various 
locations. The growing industrial interest in AR, evident in sectors 
like gaming, automotive, aerospace, military, and marketing, is 
now influencing the CAD and simulation sector. AR is poised 
to revolutionize the 3D design and simulation field, offering 
companies new opportunities to enhance their competitive 
standing [2,3]. 

In the realm of engineering simulation, Ansys Discovery emerges 
as a pivotal tool developed by Ansys, Inc., renowned for its 
innovative simulation software. This tool revolutionizes product 
development by offering real-time, interactive physics-based 
simulation capabilities, thereby significantly accelerating the 3D 
design and innovation process. Its user-friendly interface is crafted 
to cater to a broad spectrum of users, including those with limited 
simulation expertise. Notably, Ansys Discovery stands out for 
its versatile multi- physics capabilities, encompassing structural, 
fluid, thermal, and modal analyses. This enables a comprehensive 

evaluation of a product’s multifaceted performance attributes. 
Additionally, the tool’s integrated geometry modeling features 
facilitate rapid model creation and modification, streamlining the 
design workflow. With options for cloud-based computing, the 
tool offers enhanced flexibility and computational power, making 
it a valuable asset across diverse industries such as aerospace, 
automotive, electronics, energy, and healthcare [4].

In this paper, we propose an innovative way to seamlessly integrate 
Augmented Reality/Virtual Reality (AR/VR) technology with 
Ansys Discovery software to enhance further its capabilities in 
optimizing product designs, minimizing the reliance on physical 
prototypes, and shortening the market entry time frames in 
contemporary engineering practices. Thus, the research question 
we aim to address is:
How might we integrate new technologies and extend the power 
of simulation-driven design for Ansys Discovery users to make 
their product development process more efficient?
The final design is represented in the form of a high-fidelity 
prototype. We have used automobile exterior and interior 3D 
design as an example for this case study.

Background and Literature Review
Since the advent of CAD systems, it has made it possible to see 
three dimensions of the product before it is manufactured. At 
present day, CAD models are being used beyond 3D modeling. 
However, there is still a gap in that CAD applications do not 
provide immersive visualization and interactive simulations, such 
as that seen in extended realities (Virtual Reality (VR), Augmented 
Reality (AR), and Mixed Reality (MR)). Many intricate products 
in the real world require detailed conceptualization before being 
made. It’s tough to mimic a real 3D world with traditional CAD 
technologies. However, in extended reality technology, the model 
created in CAD software is loaded into VR, AR, and MR platforms 
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for immersive simulation and detailed conceptualization [5,6,7].

Tablet and smartphone AR applications such as Shapr3D, Adobe Aero and Ikea AR app allow users to create, place and visualize a 
3D model in the real environment [8,9,10].

User Research
To understand the existing competitors of Ansys Discovery, we conducted a competitors analysis with 5 direct and 3 indirect 
competitors. We present some of the findings in Table 1:

Table 1: Competitor Analysis
Direct 

Competitors
Indirect 

Competitors

Autodesk 
(Fusion  360, 

In-ventor, 
VRED)[11]

Dassault  
Systems 

(Solidworks, 
Simulia, 3D 
Experience) 

[12]

Siemens (Simcenter,
HEEDS)[13]

PTC 
(Creo,Vuforia)

[14]

Altair (Inspire,
SimLab,

HyperStudy)[15]

Shapr3D [8] Holo-light [16] Augment 
[17]

3D Modeling Y Y N Y Y Y N N

Simulation Y Y Y Y Y N N N

Mobile/Tablet 
App

Y Y Y Y N Y N Y

AR N N N Y N Y Y Y

VR Y Y Y N N N N N

We conducted six interviews with questions related to the Ansys 
Discovery product, Product Development process and integration 
with AR/VR technology to understand the context in which design 
engineers and engineering analysts work, the user behavior and 
future possibilities when it comes to interacting with existing 
Computer-aided Design software.

User Context
We found that users 50-75% of the time in a typical week is spent 
on CAD and simulation software. They are productivity- conscious 
and try to better the productivity and workflow experience with 
multiple screens, keyboard shortcuts, and extra gadgets. They have 
high computer literacy. While laptops and desktops are frequently 
used for work, they use smartphones, tablets and gaming systems 
outside of work.

Ansys Discovery Feedback
We asked Ansys Discovery-related questions and found that overall 
users were satisfied with the product. Participants mentioned that 
3D model creation and editing is precise with keyboard and mouse. 
They also like that simulation results with Ansys Discovery are 
accurate compared to other tools. The use of Ansys Discovery is 
cost-efficient as it saves engineering labor, material and analysis 
costs. Moreover, the performance of Ansys Discovery is known 
for the speed and time saved in the product development lifecycle 

as users can create and test multiple variations quickly. Users 
stated that some of the UI elements feel modern but they can be 
less cluttered.

Product Development Process
When we delved deeper into the product development process (see 
Figure 1), we found that the users’ struggle lies not in creating 
the 3D models but in visualizing, presenting and communicating 
their ideas to stakeholders efficiently and effectively. One of the 
participants said “I had a hard time explaining a complex 3D model 
in a 2D screen. People take longer to understand and imagine it. 
There are often delays in our process due to extra time that goes 
into bringing everyone on the same page.” Remote work makes 
collaboration and communication even more challenging. Another 
participant mentioned “With remote work and globally distributed 
teams, we designers can’t be in the same room with our clients 
to discuss the designs. We rely on videos or screenshots of the 
3D model which is not enough to get the point across.” Many 
participants mentioned the need to bring 3D digital models to 
the real world so that they can simulate and interact with them 
to make decisions faster. For example, a participant emphasized 
this by saying “If I design a toaster, I would want to see it in real 
size and how it will look in the context of a kitchen. If it’s a car, 
I would like to walk around a life-sized car and even sit inside.”

Figure 1: Product Development Process
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AR/VR Technology
When asked about leveraging future technology, we derived the following key insights:

AR/VR Should Be Used as a Means of Visualization and Presentation
Discovery users are adept with keyboard and mouse input modes so they prefer emerging technologies for the communication aspect 
of the process and not much for the creation.

AR/VR Can Accelerate Decision-Making in the Product Development Process
3D Designers’ goal is to get the buy-in from their stakeholders as early as possible with a minimum number of errors and revisions

The Solution Should Fit the User’s Current Product Development Workflow Seamlessly
People find new AR/VR devices cool but these technologies usually do not fit well with their everyday workflow and systems with 
remote work

High Familiarity Leads to A Higher Chance of Acceptance
People hesitate to embrace new technology gadgets because interactions don’t feel natural, familiar and intuitive yet.

We observed general users interacting with AR, MR and VR devices and we used them ourselves to gain first-hand experience. Also, 
we studied several different types of tools and experiences available in the market. Our findings for the technology and experience 
analysis are shown in Table 2:

Table 2: Technology and Experience Analysis
VR MR AR (smartphone/tablet)

Immersiveness Fully immersive digital 
environment that blocks the sense 
of the real world

Partially immersive with a clear
sense of reality

Partially immersive with a clear
sense of reality

Comfort Heavyweight, motion sickness Heavyweight Light-weight of mobile devices
Environment Context needs to be added by 

creating a virtual environment
Interactive digital objects 
superimposed in real-world

Digital objects superimposed in 
the real world

Best known for Entertainment & training Enterprise Applications Entertainment and utility 
applications

Interactions Hand controllers Gaze, Voice, Hand Gestures Touch
3D View Barriers Field of view Field of view Screen Size and Field of View
Convenience Low Low High
Learnability Low Low High
Portability of device High High High
User mobility Low Low High
Real-world context No Yes Yes
Cost High High Low

From the study above, AR stood out as the most convenient and affordable option for users with higher chances of user adoption. 
As AR technology advantages outweigh the pros of VR and MR for this use case, we propose an easy-to-use, user-centric tablet-
based AR application that can assist as an extended 3D object visualizer for Ansys Discovery software users. With familiar touch 
interactions, users won’t need to wear any head-mounted display or learn new gestures. Also, it will take less development time and 
effort compared to building more advanced VR or MR experiences.

Design
We suggest the AR app with the interaction flow so that it fits in the user’s current process with the Ansys Discovery tool seamlessly 
(See Figure 2). First, design engineers will create the 3D model in desktop-based Ansys Discovery as they do it today. They will 
send the 3D model to the Ansys AR app for their stakeholder’s visualization. The 3D design can be viewed in real-life dimensions 
using the AR app where users can interact with the digital superimposed object. The user can also walk around the virtual object 
and add feedback in the form of notes/comments. Lastly, after viewing and taking in- context notes, they can send them back to the 
desktop app so that the design engineer can make the changes based on the feedback using the familiar software of Ansys Discovery.
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Figure 2: User Flow

Modified Workflow with AR App
Sending the Model from the Desktop to the AR App
As shown in Figure 3, we suggest leveraging the existing Transfer 
dropdown menu that users use to send their 3D models to other 
Ansys applications. Including the Ansys AR option, will help 
users intuitively find the button and quickly send the 3D model 
to the AR app for visualization.

Figure 3: Ansys AR Transfer

Placing the Model in the AR Scene
We provide two options for the 3D object placement in the AR app:
Use Case 1
Free placement of 3D model in the real context without any 
reference to surrounding objects When a user wants to visualize 
the car exterior they designed on a real road, they can send the 
car model to the AR app from the Ansys Discovery tool using the 
Transfer button, walk outside on the road log into the AR app on 
their tablet and select “Place on a flat surface” option on the AR 
app screen. (See Figure 4 (a) and (b)).

Figure 4: Placement on Flat Surface

Use Case 2
Placement of 3D model in real context with the reference to 
external objects When a user wants to visualize the car dashboard 
inside a car frame, they can mark anchor points in Discovery and 
then send the model to the AR app, walk inside a real car frame, 
mark anchors on the frame and select “Snap to anchor points” 
option on the tablet screen. Thus, this option would be helpful 
to visualize the object with reference to real car dimensions (See 
Figure 5 (c) and (d)).

Figure 5: Placement on Flat Surface
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Two-Layer Information Architecture
To make the interaction more intuitive, we categorized and placed 
features in two layers. ‘Add files’ and ‘Notes’ options in the 
‘Scene’ layer as they apply to the whole scene. As the user taps 
on the AR object, a white bounding box will appear to visually 
indicate the selection and features related to the model appear at 
the bottom (See Figure 6).

Figure 6: Scene Layers

Consistent Visualization Features and Interactions
The bottom radial menu is kept consistent intentionally with the 
existing Ansys Discovery UI for ease of use. Also, it’s within 
the reach of thumbs for users for better dexterity. The radial 
menu is clustered into two groups. All transform features such as 
‘Move’, ‘Scale’ and ‘Rotate’ are placed together on the right side. 
Alternatively, users can perform these operations with the standard 
touch interactions familiarly using their fingers. (See Figure 7) 
Secondary features ‘Delete’, ‘Duplicate’, and ‘Simulation’ are on 
the left and side as circular buttons with labels (See. Figure 8 (a)).

Figure 7: Common Touch Interactions

Another feature that’s consistent with Ansys Discovery software is 
the ‘Physics Tree’ at the top left where users can see the breakdown 
of the 3D model assembly at a granular level. They can view and 
hide the individual parts and layers as necessary. On the top right 
side, standard ‘Video’ and ‘Screenshot’ options will make the 
recording and sharing of the design details easier across various 
mediums. (See Figure 8 (b))

View function is also consistent with the desktop tool which is 
intended to help users visualize the 3D model in three useful 
formats: i) Wireframe ii) Transparent iii) Simulation. Thus, with 
this AR app, users can not only bring their 3D model to the real-
world context but they can also view the simulation results. As an 
example, the Figure 8 (c) shows aerodynamics and wind tunnel 
simulation on a car model.

Figure 8: Visualize Features

Notes Feature for Better Collaboration
With the Notes option, users can quickly leave in-context feedback 
anywhere on the model and share it with other stake- holders. (See 
Figure 9 (d) and (e)) ‘Sync notes with Discovery’ can send notes 
to desktop software. As shown in Figure 9 (f), users can view or 
hide notes received in Ansys Discovery as necessary using the 
existing ‘Show’ dropdown.

Figure 9: Notes Workflow

Usability Study Evaluation
We conducted a moderated usability test with 6 Ansys Discovery 
users using a high-fidelity Figma prototype. The test was divided 
into two parts: task analysis and cognitive analysis.

Task analysis consisted of 3 tasks for users to perform: i) Send 
car model to AR app, ii)Place model on the road, iii) take notes 
and send them to desktop software.

Cognitive analysis had several questions to learn how well users 
understand UI and features: i) Does the grouping of features 
make sense?
ii) How would you perform the ‘Move’, ‘Scale’ and ‘Rotate’ 
options without using the buttons? iii) What else would you like 
to see in the UI?

The overall feedback was very positive. The users appreciated the 
idea of the AR app as an add-on to the Ansys Discovery software. 
90% of the users were able to perform the tasks successfully and 
were very satisfied with the design. 50% of the users asked about 
the interactions with Stylus for leaving notes.

Future Work
In future iterations of this design, we would be incorporating the 
user feedback and suggestions we gathered which include:
•	 Syncing real-time changes between the Ansys Discovery 

desktop app and the AR visualizer
•	 Expanding Edit and Simulation functions
•	 Designing for other modes of interactions such as stylus 

and voice
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•	 Extension to Head Mounted Displays with Mixed Reality 
and Virtual Reality

Conclusion
The proposed Ansys AR app concept represents a significant step 
in bridging the gap between advanced 3D design and immersive 
visualization, thereby enhancing the overall product development 
process. By integrating Augmented Reality (AR) with the robust 
capabilities of Ansys Discovery, this concept not only addresses 
the current limitations of CAD technologies but also unlocks new 
potentials in collaborative design and simulation. The user-centric 
design of the AR app, prioritizing ease of use, accessibility, and 
seamless integration with existing workflows, reflects a thoughtful 
approach to technological innovation. The positive feedback from 
preliminary usability studies further underscores its potential 
to revolutionize the way designers and engineers interact with 
their creations. Looking ahead, the continuous refinement of 
this concept, including the integration of real-time syncing, 
expanded functionalities, and varied interaction modes, promises 
to further solidify AR’s role as a transformative tool in the realm of 
engineering and design simulation. This initiative, therefore, stands 
as a testament to the power of emerging technologies in reshaping 
industry standards and enhancing the efficiency, accuracy, and 
communicative power of design processes.

References
1. Computer-Aided Design (CAD) Market (2016) Future 

Market Insights https://www.futuremarketinsights.com/
reports/computer-aided-design- cad-market. 

2. Nassereddine H, Schranz C, Bou Hatoum M, Urban H (2020) 
A Comprehensive Map for Integrating Augmented Reality 

During the Construction Phase. Proceedings of the Creative 
Construction e-Conference 2020. Creative Construction 
e-Conference 2020, Opatija, EU https://repositum.tuwien.
at/handle/20.500.12708/62875.

3. Vlah D, ok VC, Urbas U (2021) VR as a 3D Modelling Tool in 
Engineering Design Applications. Applied Sciences 11: 7570.

4. Ansys Discovery (2021) Ansys https://www.ansys.com/
products/3d-design/ansys-discovery.

5. What is XR (2021) Autodesk https://www.autodesk.com/
design-make/articles/what-is-xr. 

6. Augmented Reality Computer-Aided Drawing (AR-CAD) 
(2007) ECT Team, Purdue https://docs.lib.purdue.edu/
ectfs/152/.

7. Discover Mixed Reality (2021) Microsoft https://learn.
microsoft.com/en-us/windows/mixed- reality/discover/
mixed-reality. 

8. Shapr3D. Shapr3D https://www.shapr3d.com/.
9. Adobe Aero. Adobe https://www.adobe.com/products/aero.

html. 
10. IKEA Launches IKEA Place (2017) IKEA https://www.

ikea.com/global/en/newsroom/innovation/ikea- launches-
ikea-place-a-new-app-that-allows-people-to-virtually-place- 
furniture-in-their-home-170912/. 

11. Autodesk. Autodesk https://www.autodesk.com/. 
12. Dassault Systemes. Dassault Systemes https://www.3ds.com/. 
13. Siemens Global. Siemens AG https://www.siemens.com/

global/en.html. 
14. PTC. PTC https://www.ptc.com/en. 
15. Altair. Altair https://altair.com/. 
16. Holo-Light. Holo-Light https://hololight.com/. 
17. Augment. Augment https://www.augment.com/. 


