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Introduction

AE-learning is a rapidly growingducational sector as much as 8% a year through 2016
T.Navid E j-learning Ma&et 2018 . / 4 *Resefchligited, (2913)

AThe mainadvantage of audievideo classmaterial is thastudents can flexibly play, pause,

rewind or skip around material according to their needs.

Bassilj J. N. andJoordens S..: Media player tool use, satistaction with online lectures and examination performance, (2008

AAccording to these observatiopsesearchers have suggested systems adjusting video
playback properties automaticallf{for example, reducing playback speed if a student is

taking notes.
Park, M., Kang, J., Park, S., Cho, K.. A Natural User Interface-leaking Learners, (2014)
A However there isno current videeplayback system that can tracks user activities to
adjust dynamically video playbadk order to support eLearning. A novel natural user
glrcpd_ac rf _r rp_aiqgq _ sqcp q fc_Db kmtc
input is needed.



Related Work1)

ATracking head position to control aspects of computer use
- Lean and zoom: A system based on a camera calculates the distance between head

and screen in order to adjust the magnification of displayed contents.

Harrison, C., andDey A.K.. Lean and Zoom. proximigware user interface and content magnification (2008)

- Based on head movement, a system can adjust not only the zoom but also the location

and orientation of contents.
Yamaguchi, K.Komurqg T., Ishikawa, M.Ptz control with head tracking for video chat (2009)

AHeadtrackers used to extend the capabilities of pointer input.
-Howcamera gcb qgwqgqrck rf _r rp_aiqg rfc sqcp
Kjeldsen R.. Head Gestures for Computer Control (2001)

- Facetracking system that allows users to quickly locate the cursor across multiple display
Ashdown, M., Oka, K., Sato, Y.. Combining head tracking and mouse input for a GUI on multiple monitors (200



Related Worl2)

AVideo browsing techniques
- System that lets users navigate the timeline of a video by directly dragging objects in the

displayed scene along their past or future visual path.

Dragiceive P., Ramos, G.Bibliowitcz J., Nowrouzezahral..:Video browsing by direct manipulation (2008)

- SmartPlayesemtautomatically adjusts the video playback speed depending on the

complexity of the scene presented or user defined events.
Cheng, K..Lug S., Chen, B., ChuH.:SmartPlayerisercentric video fastforwarding (2009)

- Video control through gestures in an interface powered by the Micrdsiofect
Chu, T., Su, C.: Kinectbased Hanawritten Digit Recognition for TV Remote Controller (2012)

- Playful physical interface that lets children control video content through squeezing and

stretching bubbldike objects.

Ryokaj K. Raffle, H., Horii, H., Mann, Y.: Tangible video bubbles (2010)
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Related Work3)

ANatural User Interface (NUI)
- NUI means that expand beyond the mouse and keyboard and stexarporating more

natural forms of interaction such asuch, speechgestures handwriting, and vision.
Ballmer, S.: CES 2010.A Transforming Traifeé Natural User Interface (2010)

- NUIs are those that enable users to interact with computers in the way we interact with the

world.
Jain, J., Lund, AWixon* - B, 8 Rfc dsrspc md | _rs



Proposed System

AState & control

Normal 100% Taking 80% Looking 60% Out of

position speed notes speed sideway speed focus faltse
- A custom heaetracker system can Input Angle / DiStance
reliably detect where the user is looking L_Ang |
and discern among four different situations. = @ @
The video playback speed is then adjusted
to conform with the current activity. Distract ~ OutofSight
Angle l

-Thissystenb mcql r pcoscqr @@gﬁﬂ_bbgr gml _j
manipulation compared to previous research Notes



Proposed System

APrototype HW

- six axisgyro+accelerometesensor (MPL5050) ' Centrolling ‘\

unit

Gyro-l-Aftflgwl'neter
7 sensor

mounted on a pair of headphones, and
connected with wires to a controlling unit.
(This sensor is capable of sensing head angle’
Calibration button
- ArduinoLeonardo is micro controlleerially
connected to a PC through USB port. This receive the value from sensor and process

pitch and yaw angle for decision of states.

- Calibrationbuttoom! r fc kgl g "~ pc_b " m_pb dmp qgcrr



Pilot Study and Result

AEvaluation for the proper video playback speed
- 6 participants ( graduate students, 1 female, ageZ3¥)
- Each student was presented with two tasks in random order following wghlject design
- First task : watch a short lecture video and take notes with only keyboard
- Second task : watch another video and take notes with my system and the keyboard.
- Result t(5)=4.03 , p<0.01

. keyboard input for automatic systemavg 1.3 (SD=1.2)
System can reduce

. keyboardonly input =avg 3.6 (SD=2.3) | direct manipulation of user.

ASemistructure interview

- 0.6x is too slow and hard to understand
0.6x Hmm) 0.8x

- 0.8x is enougHor taking notes and slow condition.




Improvement

AObservation from the pilot, 3 states are added

- Focus ()
Context: see contents in detail / full of interest
Posture: lean forward to monitor

Control: pause

- Skimming ()
Context: contents are easy or not important
Situation: reclining position

Control: fast forwarding (1.2x)

- Dwell ()
Context: Student lose attention for a long time
Situation: turn head + stay in that more than 5 sec

Control: pause + rewind 15 sec
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Improvement (2)

AFinal System overview

L8

1.Normal 2.Notes 3.Focus 4.Skimming 5.Distract 6.0ut of sight

1x play 0.8x play pause

- Theseven different posturesStates are
sensed by combined angular data from a head
mounted sixaxis IMU and distance data from
an infrared proximity sensor placed at the

bottom of the screen and facing the user.

1.2x play

0.8x play 7. Wait
pause + rewind

Head Tracker

S Proximity
B sensor

Control box .
Highlighted

 keys
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Experimental Condition

AMaterial
-Tgbc m8

ACondition

- 12 participants (7male and 5 female )

- Control conditiononly keyboard input

6 k gl dmp

c _ af

tgbcm ajgn

- Tracked conditionboth keyboard and tracking system

- The presentation of the videos fally balanced

amjb

Ex1 Ex 2
User : :
Prototype Video Prototype Video
pl O V1 X V2
p2 X V1 O V2
p3 O V2 X V1
p4 X V2 O V1
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Experimental Condition

AEvaluatiorList
- Log data(e.g. Time for staying each states, The number of transition, and so on)
- TLX( Task Load Index ) to check mental, physical load and so on.
- SUS( System Usability Scale ) to check usability dedrnability
- Semistructured interviewto check pros, cons and additional points

A Experiment order
1. Introduce our experiment
2. Practice using prototype ( 2min)
3 (6). Watch the video
4 (7). Test for understanding ( also, induce taking down a lecturg )Repeat one more
5(8). TLX
9. SUS
10. Interview

H* @pmmi c, 8 0SQ08 _ 0sqgal3



Experiment

ARaw data

@ pl_exl
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Log data

Al - ﬁ User
1A B | c [ o E F
1 [User  |STATEIN STATELOUT TIME  DELTA TIME COUNTERKE)
| 2 L 0 0 10208 10208 0
3 0 0 13342 3134 la
4 [P, 0 7 13708 366 1q
| 5 L 7 0 27475 13767 2a
6 P1 0 7| 28808 1333 2q
7 ;1 7 0 29142 334 3a
| 8 [p1 0 7 31142 2000 2q
9 |1 7 1 32652 1510 1z
|10 |P1 1 0 33060 408 4a
|11 |1 0 7 35057 1997 4q
12m 7 1 38037 2980 2z
13 [P1 1 7 40048 2011 5q
| 14 |p1 7 1 51278 11230 3z
15 |P1 1 0 53119 1841 5a
|16 |P1 0 7 53451 332 6q
|17 [p1 7 7 53651 200 7q
18 |1 7 8 53634 33 1w
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TEST, TLX, SUS and so on
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Result & Discussion _ System Log

Normal Normal Normal

Notes Distract Distract

Out of Out of
sight /i sight
Skimming Dwell Skimming Dwell Skimming Dwell
@ Tracker + Keyboard Tracker only @ Keyboard only
/Size of the circles = Total time was spent in each states \
Line = State Transition
AHM sqg bjdc+ I nrs bnllnm sqg mrhshnm snn|j ok’

ASqg  mrhshnm asv SMnqgl k8 “mc SMnsdr$§& hr| nbbt
than in control C.
\Aln tracked C, transition btw Normal and Distract is also many. /
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Result & Discussion _ TLX
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TLX Rating Scale

From initial t -test
ASignificantly lower Overall Workload(p=0.016) in the tracked condition

Almprovement in
_ Mental Demand(p=0.011), Temporal Demand (p<0.002), and Effort (p<0.04)

Development of NASALX(Task Load Index): Results of empirical and theoretical Research (1988)
SG. Hart.: NASAask load index (NASALX); 20 years later (2006) 16



Result & Discussion _ SUS

AQuestion

© ©w N O ;s N

AResult inLikart5 scale

| found the system unnecessarily complex.

| thought the system was easy to use.

| think that | would need the support of a technical person to be able to use this system.
| found the various functions in this system were well integrated.

| felt very confident using the system.
| needed to learn a lot of things before | could get going with this system.

| think that | would like to use this system frequently.

| thought there was too much inconsistency in this system.
| would imagine that most people would learn to use this system very quickly.
| found the system very cumbersome to use.

H*
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