VidAdapter: Adapting Blackboard-Style Videos for Ubiquitous
Viewing
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Fig. 1. The VidAdapter tool facilitates the adaptation of blackboard lecture videos for ubiquitous viewing on various mobile
and wearable platforms by performing (a) direct spatial manipulations on automatically extracted video elements to reorganise
their layout and reduce clutter (b) spatial (content indicated by the cyan arrow is broken down into smaller units) and
temporal (content indicated by the red arrow is further segmented in time) decomposition for fine-grained adaptation of
elements, and (c) modifications to the visual style of the extracted text and image elements.
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1 INTRODUCTION
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2.2 Supporting Video Manipulation Using Semantic In-Video Information
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Clip1

Clip 2
Original video clip

Fig. 2. Adapting a traditional blackboard lecture video from Khan Academy [1] (left) for on-the-go use on OHMDs by dividing
it into shorter clips (right), each containing limited information and necessary adaptations described in section 2.4
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Table 1. The adaptation workflows that our VidAdapter interface should support efficiently, as informed by guidelines for
viewing on OHMDs [26, 27] and phones [16].
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Fig. 3. The two modes of the VidAdapter interface. The (a) Create mode, which allows direct manipulation of elements
and their regions in the video bar for reorganisation and visual appearance modification, and (b) Edit Mode, which allows
fine-grained spatial and temporal restructuring of the content extracted by the automatic pipeline.
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Edit mode Create mode

Original
extraction

Spatial
Decomposition

Temporal
Decomposition

Fig. 4. A closer look at how the Edit mode enables spatial and temporal reconstruction of extracted elements. The first row
indicates the element as extracted by the pipeline and how it is visualised in either mode. The second row shows how the
original element can be decomposed into smaller chunks within the same element region using multiple boxes in the Edit
mode. These sub-elements can then be spatially reorganised in the Create mode. The third row demonstrates the division of
an element in Edit mode into two distinct elements that will appear sequentially. The temporal division is indicated by the
split of the element region in the create mode.
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Table 2. The results of technical evaluation reported for blackboard lecture videos of varying subject domains and duration.

Boundary similarity

. . . Duration
Video (subject domain) (mm:ss) Ours Uniform
sru wr ( s) ' 1
x »
»r mSs e 4 4
( s s m m s
m wwmwng( msr) 4
“uw owms mm ( mowm s) 4
Gr » r ( s s) 1 1 4
gr WPRE W WM WM W MWW WW S S g su now r s BRx oW
re S g m wg (1] »r S gWm m ms wroox nogr m
x ¥ 4 W WM We X SW r S rs S rg " nOW P WS ®ooww
ne rs m gr W™ S rsu X now SS W WmNgw ng rom
» s xs N Orgr WPpRNERL X WM XMW M S M WM W ng s »
®m WS XS PX m S wp g WX R T IR W wrmpmy w
7 USER EVALUATION
I s w oW »r om N WS XS @ W WSg S [t i I
wm xS w wp xS x »om s x s » Ng x wr s x
® aqu ws ng T S sswm x rma S w WS S ne » Chy
oW rom W s sx ® r  sus ws xs nooprow
» g M m S Ssgwm sp S
7.1 Experiment Design
»ow n su s P rNg » I 3 s ( » rTrx m )T
rox ] L) 3 S wm or m ww x x r ff s
Stimuli. © x » m s ®S x x r s » i S ®g W X g
we m (1 0+ . J)wawme SPr pwms r ssgw » r S® wm r w rox
» » x s rxr P (M=148SD= . )mwme wr ™ B SW ¥
nuwa x MRS S W % s g WS W S WS » ms r opr s
x r® S
7.2 Dependent Measures
7.2.1  Adaptation Efficiency. wswr s W now Ty » » rgm s
X sp s s W et} s wr r m s Thop m xWas oW romw
wm i ® Tnoda W »owmr rgms MTepy Mr WS » S wx fi w
w ser Tuoq S i) » x P S M W W x mas( w ) x
" ne r su g TR Teorg ™ w S C X oxx mg sp " W mS
» us r o wpr ps ®m owr wmw »s

Pr o X ar wsT w» ’ X 11 Pu » Sp m «x



VidAdapter: Adapting Blackboard-Style Videos for Ubiquitous Viewing « 119:13

100 100 R

Task Completion Time Content Reorganisation Content modification
80 * 80

80 ey

Time (minutes)
NASA-TLX Score
N ey D
o o o
SUS Score
N iy D
o o o

VidAdapter ~ Trad VidAdapter  Trad VidAdapter  Trad
VidAdapter  Trad VidAdapter  Trad

(a) Adaptation Efficiency (b) Cognitive Load (c) User Experience

Fig. 5. Comparison of VidAdapter with traditional adaptation approaches in terms of (a) the adaptation efficiency (b)
Cogpnitive load, and (c) Users’ subjective experience
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Fig. 6. (a) Usefulness of each feature of VidAdapter. (b) Comparison of VidAdapter and traditional video editors by experienced
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users in terms of their efficiency and ease of use for adapting a blackboard video.
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9 CONCLUSION
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