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Introduction

- Polygonal meshes are widely used in several applications

- a wide variety of polygonal mesh processing operations exist

- different methods lead to different meshes

- it iIs important to evaluate the differences among the
resulting meshes in order to chose the algorithm that better
suits a specific situation
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- overview of PolyMeCo: a visualization based application for mesh analysis and
comparison
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- usability evaluation intended to inform the development of a new version

- methods

- results obtained with two different types of users

- conclusions
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PonMeCo offers an integrated environment for mesh analysis and comparison
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Main features:

- several models in a
single work session

- mesh quality measures
(e.g., Geometric Deviation,
Normal Deviation, Curvature)

- various representations

(e.g., colored models, histograms)

- visualization modes

(e.g., Feature Comparison)
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Several representations of each measure
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Original mesh vs processed mesh and mesh coloured according to a

difference measure
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-Meshes can be
manipulated

-Light can be used to
iInspect meshes

- A probe provides
detailed information
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Simultaneous visualization of different measures of the same mesh
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Coloured meshes and histograms corresponding to the same measure,
using the same colour mapping, allow direct comparison among meshes
obtained with different processing algorithms
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Evaluation methods

- Evaluating visualizations and visualization systems is complex

- There aren’t many studies

- Using some usability engineering methods seems to be a reasonable
approach

- We used;:
— Heuristic evaluation

— Observation technigques
— Query techniques
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Heuristic evaluation:

- performed by three evaluators

Observation and query:
- with the collaboration of two types of users:

35 - 3rd year Computer Eng. students
attending a Human-Computer Interaction (HCI) course

20 - 5th year Electrical Eng. students
attending a Computer Graphics (CG) course
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- we conducted an evaluation:
— more focused on the user interface aspects with the HCI students
in formal evaluation sessions

using observation and query techniques

— focused on the visualization techniques, as well, with the CG students

in informal evaluation sessions

using query techniques (interviews and questionnaires)
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In observation, each user had to complete a set of tasks within a given time, as:

— Load a given mesh;

— Set the scene illumination parameters;

— Inspect the mesh and find a detail;

— Obtain a coloured model using a given measure;

— Select a given colour scale;

— Find the value of the measure at a given vertex (using probe);
— Obtain a new colour mapping for the same colour scale;

— Compare results for meshes obtained with different processing methods using a
given measure;

— Compare the results for the same mesh using different measures.

Beatriz Sousa Santos et al. IVO7, Zurich, July, 2007 12



Observers had to register the following information:

time spent performing the task;

- if the task was completed,;

- answers to questions (for some of the tasks);

- the difficulty felt by the user as judged by the observer;

- any observations the observer considered relevant.
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- the overall user reaction to PolyMeCo was collected using a set of bipolar
semantically anchored items:

Frustrating vs Gratifying Boring vs Stimulating
/

\123456< 12 34567

/
Rigid VS Flexible Difficult  vs Easy

users were also asked to evaluate several aspects of
PolyMeCo using a qualitative scale:
does not express any opinion

] ~
|s easy to learn |1]12]3]4] | N]|

- Organization is understandable / complete agreement
complete disagreement
- Response time is reasonable

- Feedback is adequate
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Evaluation results

- Heuristic evaluation produced a list of usability problems with a severity
rating

- The informal sessions with Computer Graphics students produced a lot of
feedback:

- Iimplementation bugs
- usability problems

- new interesting functionality
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Results of the questionnaire (55 respondents):
-The median value of the overall users reactions to PolyMeCo was 5 in all items:

Frustrating vs Gratifying Boring vs Stimulating

1234@67 1234@67
Rigid VS Flexible Difficult  vs Easy

- The median values of the opinion on PolyMeCo was 3 or 4 for all features:

|s easy to learn I1|2I3@I

Organization is understandable [1]2 I@I 4 |

Response time is reasonable  [1[2]3 @I

Feedback is adequate |12 |@| 4 |
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- Tasks that took longer (10, 24) correspond
to a larger number of users that didn’t

complete them

- these tasks involved using the probe

- the median time and the number of users
that didn’t complete task 5 are also high

- it is not related to an usability problem
the task was not correctly located
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- the problem with the probe might be related to
Fitts Law:

- vertices are small, an accurate selection is needed

- it takes longer
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Conclusions

Common methods were used to evaluate a visualization based application
With two types of users, which were not the target users
This evaluation provided a lot of feedback concerning:

- usability problems

- Implementation bugs

- new interesting functionality to include in a new version

The main (unexpected) finding obtained through observation was the
usability problem of the probe; clues to its solution were also obtained

the questionnaire results suggested a generally positive users’ opinion
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Thank you !!

www.ieeta.pt/polymeco
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