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Introduction 

Ensuring the highest level of UX in ATLANTIS user interfaces has been identified as a key success factor for 

the project and the user-centred design process used by ATLANTIS (based on ISO 9241-210). Iterative 

design and evaluation has been an important part of this process – particularly during the initial phases of 

design and development – through testing prototype designs with users in order to keep design work ‘on 

track’ and ensure that user needs are properly addressed. Later in development, more formal usability 

evaluations were conducted to follow up on usability metrics/KPIs defined at the beginning of the project. 

The user tests and evaluations conducted throughout the process were either managed remotely or on site 

at the Usability Partners UX lab in Stockholm or Roomle’s office in Linz. 

 

Results 
Early UI prototype testing results (Tests 1 & 2) 

Two sets of early UI prototype tests were conducted in January and March 2021. A user-based test method 

was employed with individual user testing based on a scenario/task-based walkthrough of the prototype, 

complemented with user interview questions before and after testing. 

The first test was of a ‘wireframe’ prototype created in Balsamiq. 

There were 7 Swedish participants involved in the evaluation.  

Issues were identified concerning a variety of aspects in the UI, 

including: The meaning of certain icons and buttons, 

understanding of the process of creating a project and a room, 

how certain controls worked, navigation clarity and the lack of 

undo functionality. 

 

 

Following the first round of testing a number of adjustments and 

improvements were made to the design and a new version of the 

prototype was created in Sketch/Invision. 

This was used for the second test. Tests were conducted with 

seven Swedish participants and four German participants. 

Issues were identified concerning a variety of aspects in the UI, 

including: The design of the start screen, room scanning 

process/guidance, navigation clarity, AR-familiarity, unclear 

and/or inconsistent controls/buttons, and missing 

information/functions. 
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Late prototype testing results (Test 3, 4 & 5) 

Late prototype tests, combined in some cases with early development versions of the ATLANTIS app, were 

conducted in May 2021, January 2022 and March 2022. A similar individual user-based test method with a 

follow up interview was conducted as in the previous tests. 

The third test included a revised and further built-out version of 

the Sketch/Invision app prototype tested earlier, with more 

focus on the AR/DR functionality and different views. Seven 

people participated in these tests. 

Issues were identified concerning some of the new 

content/functionality added to the interface (e.g. demos, hints, 

info texts, sharing function), however, whilst some previously 

highlighted issues still remained, it was found that many 

problems had been addressed at least partially. 

 

 

The fourth test was conducted using a development version of 

the app complemented with demonstrations of other material to 

illustrate how AR and DR functionality would work (as this wasn’t 

fully implemented yet). Six people participated in these tests.  

Issues and improvement suggestions were identified concerning 

a wide variety of aspects in the interface, e.g. the understanding 

of room scanning and panoramas, overall work with ‘projects’, 

movement and addition of objects, the design/placement of 

pop-up dialogues, preview mode, and version handling. 

Feedback was also gathered regarding user expectations around 

certain functions (e.g. the AR/DR view, measurement function, 

furniture search filter).  
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As it wasn’t possible to test DR realistically in the fourth test, an 

additional fifth test was conducted with a focus on DR. Nine 

people participated in these tests.  

Additional feedback was gathered regarding some of the issues 

already observed in the previous test, though focus was placed 

on gathering more feedback on how AR and DR was perceived in 

order to support the ongoing development work in this area.  

 

 

 

Baseline tests for metrics 
The purpose of the “baseline tests” was to collect data to compare the ATLANTIS tool with currently 

existing ‘state of the art’ tools for room planning. After reviewing a large number of existing tools the 

following 3 were chosen for comparison purposes: Roomle’s existing app, MyTy, and Planner 5D. 

A more formal, summative, user-based test method was employed for these baseline tests. This included 

more specified scenarios/tasks and a series of task effectiveness and efficiency measures. The tests were 

complemented with user interview questions before and after testing. 

The Usability Partners UX test lab was used for the baseline tests and was consequently adapted/furnished 

to suit the test situation as illustrated below. 

Pictures illustrating 

the lab layout and 

furnishing as a 

combined living 

room and dining 

area to suit the 

baseline tests: 
  

The baseline tests were carried out in June & August 2021 and were conducted with 24 participants. All 24 

participants tested the Roomle app, half tested Planner 5D and half tested MyTy (the order in which the 

apps were tested was varied between participants). 

Whilst there were significant usability problems discovered with all the apps, leading to somewhat low 

effectiveness, efficiency and satisfaction measures for all the apps, the existing Roomle app performed best 

overall and was also preferred by the majority of participants. 

Formal usability evaluations of current ATLANTIS tool 
Before the first formal usability evaluation of the ATLANTIS tool and to complement user testing of 

prototypes, an online survey was conducted to gather subjective ratings of Diminished (DR) and Diminished 

and Augmented (DR-AR) scenes. There were 38 participants in the preliminary evaluation conducted in May 
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2021. In this study, three scenarios were evaluated: pure DR on selected objects, DR-enhanced AR, and 

pure AR. As in formal evaluations, the respondents provided ratings on a 5-point Likert scale. The objective 

of this preliminary evaluation is to showcase the importance of DR for supplementing the AR experience. 

More information on the results can be found in the paper “An AI-based system offering automatic DR-

enhanced AR for indoor scenes. International Conference on Artificial Intelligence and Virtual Reality” to be 

published in the proceedings of the AIVR 2022 conference. 

The first formal evaluation was conducted in September and early October 2021 (a little over mid-way 

through the project). There were 24 participants in the tests. User performance and subjective ratings were 

recorded for comparison with the earlier baseline measures.  

The second formal evaluation was conducted in April 2022 (towards the end of the project). There were 25 

participants in the tests (12 participants in Stockholm and 13 participants in Linz). User performance and 

subjective ratings were recorded for comparison with the earlier baseline measures.  

In addition to the Usability Partners UX test lab, a temporary test room was also set up at Roomle’s offices 

in Linz for the second usability evaluation. This was also adapted/furnished to suit the test situation, with a 

similar layout to that used in Stockholm, as illustrated below. 

Pictures illustrating 

the test room layout 

and furnishing in Linz 

(also as a combined 

living room and dining 

area to suit the 

ATLANTIS tests). 
  

 

User effectiveness and efficiency metrics 

1. 90% of non-expert users should be able to complete basic authoring tasks at the first attempt 

using the ATLANTIS tool (without external guidance/assistance). 

OUTCOME (2nd EVALUATION): 

As the ATLANTIS tool was not fully functional then results are only indicative. 

The results for task success at the first attempt, i.e. tasks (A) - (D) in the first test session (see the 

report in the Annex), ranged from 84% to 96% (average 91%), indicating that the goal with this KPI 

has been met. 

 

2. The average time for a complete authoring session of an indoor scene should take at least 50% 

less time than without ATLANTIS tool support. 

OUTCOME (2nd EVALUATION): 

As the ATLANTIS tool was not fully functional then these results are also only indicative. 

The result for average time spent to complete the first session was 06:45 whereas the average 

session time in the existing Roomle app was 11:40 (i.e. ATLANTIS required 42% less time), in MyTy 

it was 08:15 (i.e. ATLANTIS required 18% less time) and in Planner 5D it was 08:59 (i.e. ATLANTIS 

required 25% less time), i.e. time taken in using the ATLANTIS tool was less than the competitors 

but did not meet the goal of requiring 50% less time. 
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3. Achieve an increase in user efficiency of at least 20% compared to typical existing solutions (e.g., 

ROOM currently deployed tools) for all common authoring tasks. 

OUTCOME (2nd EVALUATION): 

As the ATLANTIS tool was not fully functional then these results are also only indicative. 

The results for time spent on common authoring tasks, i.e. tasks (A) - (D) for first time use (either 
scenario (a) or scenario (b)) showed an improvement in all cases except for task (b) compared to 
one competitor (Planner 5D) and task (C) compared to one competitor (MyTy), though in both 
these cases the difference was small. However, overall there was not a performance increase of at 
least 20% for all the authoring tasks tested.  

 

User satisfaction metrics 

4. Achieve an above-average rating of user satisfaction for the authoring tool and AR-experience. 

OUTCOME (2nd EVALUATION): 

A SUS (System Usability Scale) rating of 76 was obtained, meeting the goal of a rating of 70 or 

more, and also an improvement upon the previous evaluation. 

 

5. Indoor scene generation/reconstruction should provide metrically accurate layouts that are 

assessed as of sufficient quality to author an AR experience by at least 85% of the users 

evaluating them. 

OUTCOME (2nd EVALUATION): 

On a 1-5 scale (1=Bad, 2=Poor, 3=Fair, 4=Good, 5=Excellent), 84% of participants rated 3 or above 

(68% rated 4 or above). The goal of at least 85% was therefore not reached. 

 

6. Automatically generated/proposed indoor layouts should be rated as productive by at least 80% 

of users. 

OUTCOME (2nd EVALUATION): 

On a 1-5 scale (1=Bad, 2=Poor, 3=Fair, 4=Good, 5=Excellent), 88% of participants rated 3 or above 

(56% rated 4 or above). The goal of at least 80% was therefore regarded as having been reached. 

 

7. Proposed indoor layouts rated by at least 75% of the end-users as realistic when they only 

receive the automatically generated layouts. 

OUTCOME (2nd EVALUATION): 

On a 1-5 scale (1=Bad, 2=Poor, 3=Fair, 4=Good, 5=Excellent), 76% of participants rated 3 or above 

(32% rated 4 or above). The goal of at least 75% was therefore regarded as having been reached. 

 

8. In the case of scenes where Diminished Reality (DR) inpainted areas are present then users’ 

subjective assessment of the quality of in-painted areas should be at least 3.5 on a Likert scale. 

OUTCOME (EVALUATION 2): 

On a 1-5 scale (1=Bad, 2=Poor, 3=Fair, 4=Good, 5=Excellent), participants rated an average of 2.8. 

The goal of at least 3.5 was therefore not reached. 

 

9. In the case of scenes where Augmented Reality (AR) is present then users’ subjective assessment 

of the quality of the AR objects should be at least 3.5 on a Likert scale.  

OUTCOME (PRELIMINARY EVALUATION): 

On a 1-5 scale (1=Bad, 2=Poor, 3=Fair, 4=Good, 5=Excellent), participants rated an average of 

2.95. The rating increases to 3.37 when AR is enhanced with DR. 

OUTCOME (2nd EVALUATION): 
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On a 1-5 scale (1=Bad, 2=Poor, 3=Fair, 4=Good, 5=Excellent), participants rated an average of 3.6. 

The goal of at least 3.5 was therefore reached 

 

More information 
Visit https://atlantis-ar.eu or follow us on Twitter @AtlantisAR. 

 

https://atlantis-ar.eu/

