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A development of user interfaces that can be operated
a document camera from an electronic whiteboard

TOMOO MAEDA" NOBUSUKE KOBAYASHI'
YUDAI HIRUMA" NAOKI KATOf

Abstract. Nowadays, document camera is prepared and becoming popular rapidly in field pf education. But there is a problem
that the current operation of document camera will disturb the promotion of understanding in learning which is the natural role of
it. In this paper, we focused on this problem and then suggested, developed and evaluated the interface which can operate the
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document camera’s zooming, tilt correction, and movement by touch input on electronic white board.
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AR TIL, EYREETHRES ) — M ferT 58
HEXGLT D, 0L XMEROERETIE, BAEITERF
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P11 b & REAEDORMRA — L2

Figurel Teacher and students watch different direction

B2 Bl & REAFEORBRPEE D

Figure2 Teacher and students watch same direction
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2. EMIREMA U F T —RADEKET
21 ERa €T+

AW TIL, REENEYREHEE T BN ETHRET
ZXHLOCTDHILERETD (K3). MERDOEWRH
OFAETIE, BEFICIRBEAEICETEZMITZ0 (K4),

X3 AYV—LOMERE

Figure3 Estimation environment of this tool

M4 BEOBMCREAEICEZMITLED
Figure4 Teacher turns a back to the child

when operating the tool

X5 BIEOBROEEIEL N

Figure5 Teacher feels hard position when operating the tool
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T, KROFEIMEON DR ZMHERT LN TESHE
FTIEHRSBENZ L > THEIEEDO R LR E2DRT D2
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RKY —/LTIE, BB EOBIET, BETSEZHRAIC
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HAZAT 9 WET, FREELVEEANED 720952
EWBHD. TOHEE, BETIFED BRI & BB
KME=FZOMEZBE L 2T IE 62K, 20X
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T LIS a kS T5. 2L T, BERLTWAEE
i, BE L2 REMESEREKFEIZRD LD IZEER
SHEEEHET .

F7, BEBOERROFLEEET 5 &V 1EEIXTFM
D HEORMRIZRS. T2 T, #EE IV EEICL,
T 2L L DI BiRO PR EROPLETS.
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TR - Fa/NCIE, B F A2, BEFT U M ERATS.
HHFEDAT— 7+ RRAv—k PC HEDOERIZLY, P
KBIEICIZE Y FA R0 T N2 v 7, fi/ MR ECIT e
FT7 T FOBIER—EANZHNEND L 512> TN D,
FDW, RY—NVTIHIEKR - fi/hOBEIZ T A v -
vrFT U MREEZRA L.

PERFFANOPLITE S F A VD 2 RKDOFEOH AL L,
EUTFA OBEDO R HFORNBEL TWDHEHSR, BrF7
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L—T1%, 2 KEECORT v 7 BEERAT 5. A—7
DRRZ 1 R TORIELZZONDN, Av—hT7 4%
A<— b PC T | A TOBRIEILEGE RIZITE DRI
fELNBTDEA Lieh oz,

3. AE
3.1 =45y MRIR

A — L OEBRAREEERT DI, BERiTo. &
HOFRT 5 F N FERFPMPEFILE THES N TV DE
T AT L(Digiboard) & OEHEE AT LTz, EWE
M1, =MD L-12id W2, IhEkarbBa—F L
Bt L, TOHNEETBRSOY v FERIEN T REA KA
=% FICRRTHEEAFEE Lz, =4O L-12id 13
UVC (USB Video Class) HIMGIZHERLL 7= AT CTHY, &
AT % LT AR FRT L TIERL, WHEICH A5
ZHIET S 2 L NARETH 5.

3.2 FARRE

A — L, FREGCIIEFERAa s Ea—X L L
T Windows 3% < SN TWB Z & » 5, Visual Studio
2013 % T Microsoft Visual C#% il L, WindowsForm
Application & L CHEELIT- 7.
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TSRO HIENCIE, Microsoft 23#2HE9 % API (Appli

cation Programming Interface) "C& % DirectShow & FI|JH L 7z.

THUCKORD A ATHIHE AT OEREBRGTHZ &
ZRREL L7z (F1).
33 {AEHEHEEDEE

232 Tl K S ICHE MIEIBEBROER D2 8 a2 ¥
v TTHZE, BULLIERT v VBAEDIM R &S E R E
THIETITY.

2 RERETHZ LT 2 REBDEM LK MO B
EDRTAERDLZIENTESD. ZLT, 2 AbHRD
Tl T AEfEl L, 2 REM/SEREKEZRD X DI
Mo gz Eiss 5.

BEEMMENFRE SN T HEM T, FEMESMIERER
SNTEHEITXINE TOREAEICE LEDELbDEAMM
EAEL LT,

B & Al EHE AR IC 35 1 2 {4 <0 1 {4 o [8] 5 1L NET
Framework |Z & & 41TV 5 Graphics 7 7 A& F|H L THE
Bl L 7-. Graphics ® Graphics.RotateTransform X  » R{Z &
STHELEAA—VEEHEISEDLZ ENTE L. HEA
ENERENTWD5E, RMREENOELN T 21
%13 Graphics.RotateTransform 2 > » RiZ X - THIZHEE X
®+5.

3.4 {EK - fE/EEEL L—THBEDRE

PER - M/ & D—T 1 FA— RABLL Y 7 MLHLD 258
DI A EDE D, N— FLE L Y 7 ML SN T
WITTHAT 5.

(1) /N—FumE

N R, YRR DR TL Mg s

ZTOEERER L LTERT D, LK - M/ b 2 F2ixie

# 1 DirectShow Z A% Z & THHE & 72 D 1
Tablel The function which can be capable
by using DirectShow

Pan T AT F IR FF IR O A B T
HE
NUBERED A L 2 ORI
Tilt N AT & RETTA O ETIZE 1
HE
T 4 v MEBEDO A & Z O
Zoom i DHGTH 2 LK - #i/N T 2 Bk
A— LHERED A HE & 2 DR

Exposure S T A& FHETT DR
F AR O M & 2 O
Iris WaETINOKNE S ZFAEIT HHHEE
0 FEHERE DO M & = D FEHH
Focus FE R AT D e

FETRESRE O A HE L Z O PR
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N RAVELO S5 S EE B D 22T, ~N— RALERC
AIREZRIG O T IR A T N— R AR 5. ~— FAL
BLE Y 7 NMLBLZ ARG D 5 FIEERICHAT 5.

(1) VI MLE~ADYIYEZ

JERBIEIZ L - C, ~"— FLUEHOHBEEBL - &, ¥
7 MLUBIZYID XD . ZOBRE, RKEROMGE X v
TFx L, TN EIERT 2541, & OEBITHERKALE,
B UL E Nz 5.

T, N—FOAEE L CODRETA—TRIEZINZ,
FORFEFA DN EY B DB LN TL DR O JRCiE7R
K lpolzb iz, V7 MUWBLZOIWEZD. ZOBREA,
DR CEDBEN HELN T 2B ORI 2R
AL UL BTz, EMREHI O ORI R R
HPHZ SR ARERICLIDREBIZLTOLF Yy Ty L,
Z OB R RFH 2T 0 .

Q) N—FRFUREBADHUYEZ

V7 NLERE LTV BARRETR/MNBER ATV, ForHiFH
D3N— RALBEO#FPHIZIL F - 72 IS 1T N— R R

F72, BaRBENRHR TRV (V7 MLEEZ L TWD)
RETL—TBIEZITV, BRGNS TRICE SRS,
N RALBRZ BT,

ek, EFROBENTTONTYH, »~— FAEITRE S 5
272 B2 WREE, ForEiE SR REE TOmBGE F ¥
TFr LEL, TOERENOEYY HULIREITS . Z oW
FUZ L - T, REOWMEIZ L 2R RN AIRRIZ /5.

341 /1N\— FREOERE

EW Rk O HIENIE DirectShow @ IAMCameraControl
VAT 2 — A% FAWTHEIL L=, IAMCameraControl (2%
DAYy RKBRHEBEINTWS (F2).

N— RALEROARAE TIE, GetRange A Y v NIZ L - T
ENTWBEMBREHEO I AT T 0T 4 DO X— KO
i, H/MHE, RAMEEBGT 5. KT — RLEEEAT D %

# 2 IAMCameraControl IZfE SN TWDH A Y v K
Table2 The methods in IAMCameraControl

GetRange AT T aRT ¢ O & BEEME A
I3 5.

Get AT T asRT 4 OBHEDFRE % B
B9 5.

Set AATDTANRT 4 HBRETDH.
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X IERSREIC L > T E A IE STV A1y,
EOLNTL AMBEREIRS T TERRT H.

342 V7 MLEORE

Y 7 NLBEOIRAE CTIL.NET Framework @ Graphics 7 7
A &R LTI L7=. Graphics @ Graphics.ScaleTransform
Ay RIZEoTHRE LA A=V &PER - M/ L, S
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343K - fEMRIEDEE

EUFEERAT O L E D2 ARIEOMDIEHEZ b LR
AT D, 2 AKBOMOEBEO KNI L - THEREZRD
5. LT, R¥— MO 2AREOHREE v FHRIEELLT
> CTEAL LT BEBED e BIEK - M/ Ol ERD, ~—
N, 7 ML L IS O RN D XA — LS ED.
344 L—JRIEDEE

2 KEEOHBORENR K E K Rolelalde s F4 v, /b
ST BRRIE S TFT U NET D0, 2 KiaMo
HEEE —EOHEIXL—TRIEL T 5.
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4.1 BE

BA%E Loy — o A A MRAET 2 72 DI TR 72 5
MR A AT o 7. XRITHRLFERPIE ) BHEEE &%
BRLTCRF4EE (B74 &34) OF 104 7T, KT
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AFREITIRD 2 FRORE LT 2.
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(©2016 Information Processing Society of Japan

Vol.2016-CE-135 No.2
2016/7/2

—2HIE, FEMREHEE EERIE LIZREORED LY
SIWELT, £/, AY— 1L EHAWTEF~EKRE CHIERN
WCHAE LT RO EED Lo S22 81 (21HE) %
FEifi L7=.

ZoRE, AY— o (& AIEREE, SR -
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THREEIT-T-.
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Table3 Result of the operation time
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EEEAETELE: | BERETELE
HRE

R (7)) i (7))
1 16.9 23.42
2 30.1 25.72
3 19.52 18.31
4 29.27 283
5 15.32 28.1
6 22.03 23.58
7 22.37 18.11
8 23.61 20.49
9 19.76 23.81
10 2253 19.18

#4 HEEOFRRO

Table4 Result of the questionnaire survey, 1

FTinold TRV NEBZObND. —F, L—THREE EERAEOREL | RIEBREDENO
TR A fr o T, A—T % 1 AHE T < 2 AdR HEE RN Fx
DRZ oI LT I L TEWZSKIELTLE -7 1 0 5
CEMRRERTEEEZLND. " » 1
5. BhYIC 3 0 ]
AREFFETIE, RPEEH CHRES ) — M E IR T 25 4 -1 1
Db MBEEERET 5 2 & B, ks Lol 5 2 -1
WRT LT EHOD—W A ¥ T = — RERRE, Rt 6 0 1
B, i Z1T o7, 7 0 1
IHET, USB U ATEZFIRSEDLIETOY —/VTfF 8 0 2
TELT22S, ABFFETIZ UVC BURIZHERL L 72 Y BRI 9 1 1
WL T D2 A X T 2—R L TpoTe. 10 ’ ,
o, HORLT EOFHES T TR L, KOS
#5 HEMEOKEREO
Table5 Result of the questionnaire survey, 2
XNERE YLK - #E /M RE {8 2= 43 1E 484 BE L—THERE
1 1 2 0
2 2 2 -1
3 0 -1 -2
4 -1 1 -2
5 -1 0 -2
6 0 2 -1
7 -1 1 1
8 1 1 0
9 1 0 -1
10 1 1 0
FH1E 0.3 0.9 -0.08
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