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ARMAR: Workpiece Task
/i\§sistance_

—— -

S. Henderson & S. Feinér, ISMAR 2011

ARMAR: Workpiece Task
Assistance

STEP 6: Locate the #3 Combustion Chamber
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ARMAR: Workpiece Task
Assistance

STEP 6: Locate the #3 Combustion Chamber

S. Henderson &
S. Feiner, IEEE
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ARMAR: Workpiece Task
Assistance Study

Is AR better than conventional (computer) l,4 -
documentation? s
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ARMAR: Workpiece Task
Assistance Study

Within-subject
Counterbalanced start condition: AR, LCD
Randomized chamber bottom/top, pairs of holes

AR Condition

ARMAR: Workpiece Task
Assistance Study: AR Condition
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ARMAR: Workpiece Task
Assistance Study: AR Condition

Source/destination bin highlights
Motion paths

ARMAR: Workpiece Task
Assistance Study: AR Condition

Prescriptive 3D arrows
Billboarded labels
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ARMAR: Workpiece Task
Assistance Study: AR Condition

Alignment highlights

ARMAR: Workpiece Task
Assistance Study: AR Condition

Optical
See-Through
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ARMAR: Workpiece Task
Assistance Study: LCD Condition

ARMAR: Workpiece Task
Assistance Study: Experiment D

Formal study

(22 participants, 6 female,

ages 18—-44 [avg 26.3],

CU affiliates)

Introduction + stereo vision test + 2

conditions x (instructional video + practice
block + 14 trials) + post hoc questionnaire
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ARMAR: Workpiece Task

Assistance Study: Results (a =.05)

H1: AR faster for T

alignment/pinning ;
(24.2s vs. 45.5s) B 1™ “\
H2: AR more accurate [aligned within .5

hole width] (95% vs. 62%)

H3: AR preferred [ranked higher in
questionnaire] (20 of 22)

H4: AR more intuitive [ranked higher in
questionnaire] (19 of 22)

Remote Localization anad
Referencing in Collaborative AR
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Viewpoints: SnapAR
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Multiple Viewpoints: SnapAR
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Multiple Viewpoints. SnapAR
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Multlple V/ewpomts SnapAR

-4 Store multlple wewpomts

Select a viewpoint v to revisit

. u View and manipulate virtual
PIT objects:from viewpoint v
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User Study Backstory
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User Study Setup

User Study Setup
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User Study Design

= Travel condition: SNAP, WALK

= Task difficulty: ORTHO, OBLIQUE

= 21 participants (CU affiliates, 8 female,
age 19-40, X = 23.6)

= Within-subject
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User Study Results

Mean Completion Time
(with 95% confidence interval)

72.8

T
1

WALK SNAP

OBLIQUE

= SNAP significantly faster overall, esp. for OBLIQUE (#
revisits higher)

User Study Results

tCapture < (tWalk - tSWil‘Ch) XN gisits
\—'—J

Saved time

t

Capture

n - Time saved overall

revisits t t
Walk Switch
" toapture = 94 secs for 5 snapshots

" twak — tswiten = 30 secs for OBLIQUE, so faster
after second OBLIQUE trial

= Time savings scale with usage/walking time
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User Study Results

Mean Alignment Error

(with 95% confidence interval)

0.70
: 0.38
WALK SNAP \ WALK SNAP

ORTHO OBLIQUE

= SNAP significantly more accurate overall, esp. for
OBLIQUE (more difficult)

User Study Results

= Questionnaire
= 19 of 21 preferred SNAP over WALK

= 17 of 21 rated SNAP less demanding than
WALK
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Combining a shared tabletop display W|th
personal head-tracked see-through displays and
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Multiple Displays: Hybrid Uls
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