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Design of Realistic Digital Micromirror System for Special Education
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Abstract The conventional simple-injection and unilateral-learning methods have the great disadvantages
in special education outcomes for intellectual disabilities student. In this paper, we propose a digital
micro-mirror system that learners themselves can manipulate the contents by using the various
technology on user—interaction and augmented reality. Through the verification tests conducted by special
education professionals, it is confirmed that the proposed commercial system can be used as a useful
system in the special learning fields requiring high immersion.

Key Words : intellectual disabilities, special education, micro-mirror system, augmented reality

1. M2 g-2d T ToklA FAREAAS ol &F T4
¥%Y S5uge 2dzs) Agg 49, 15
Bl AEA AST A vFe Fave W 2 Ao dadth  geps
ADL, Vision 2020, EU®] Time2Learn, ~1¥]il B =R HE AdsdHo] Ankelwntl n I3l
wEEe BuA AF 713 NMC SolA % Aofel miol Agdle] 57148 AFea &
Aoz AAEtL e v SFugE sntE JrE oy AS AZFoRMN Wi FI
Ay A="[123]5 Aljtete] EFusd =8 2 2438 3 4 Y= E5uSg A|2dHS Aot
APy Htuws T vhFg wsEope] 83t skl
AR Bk et obdzsg tXY AHRE AW Tux:
A dwrel 7ol wAlEel AldE st FAEANS 7o n 3 AR dFQ ¢A
3 glE B A e SFasE al 20 R(Digilog Book)el ®EA L efol 4l
A ZHz dgol we RART, A8 Foldl  oluz-iel UxY ARE AT Az Fo)
& oo Agalds weH Aael FW o Zaxi Zold Yo UAE ARE FA
AA wllg- mIFEIE P nR e-Bd, u-Eld, o] Fol gl thdet HEmt)e] 245 s

This paper is the result of a study by the Kangnam University Intramural Research Support Project 2013..
*Corresponding Author : Department of Electronic Engineering, Kangnam University, Yongin, Korea(jhchoi@kangnam.ac.kr)
Received march 3, 2015 Revised march 24 , 2015 Accepted april 1, 2015



164 #2y2dxsM71208 =2 Xsd H2T

= el
Al 29 ZeAEE THFE] YL
zrAd & F s DMD(Digital

il

Micromirror Device), ©1& T&3l3 24 <JE
dlo]2 71%5E& A|¥s= DMD HEEY, 95
T ofgR AEE FESs DMD ZeholH.
T ZTRaNe A= Controller
Configuration PROM 522 A #HH5].

B =FodMe Hee 28 Z24E9 x4
slate] dpA FARAQl DMDel CMOS AlA
EES AYT A "AE wtolaR Ajxd
(DMS : Digital Micromirror System)Z& A <Fs}
Ak 2% ZRAHE F3 AEE93 CMOS
AAE %?"5& 410”’30] 5’\101] 7hs gk FEk

Qe S0 2% )

%0,
e
N
oto
E
%
B
A
E
=
Ho
2 op

=
2
=]
c
7
Q
=
@
=
fo
o |
ALY
o
2

2. DMS 25 +4

B =RdA Aeke DMSE FAEE 19 1
debich ol R QauAlel tAE sk
= =

2

Fexg BARtoRR SEENET A
gl Alzglolth ARk Alzglol: obdz

[e]

A Eo] XVGA 2 HVGAH UAE ez
FAF 758 DLP(Digital Light Processing)
3 zZ2AH  bfel~E ARSI 7

lumens®] %719+ 1000 : 1 ti®], USB 2.0, 130

wh 32 30fps, Hoh 1280 x 1024 =S 2k

© Alz=wlot},
4D BE2 Zulxd Rt uvigE, £33,
S 5& A7 % USB/Serial €418
olflE A FXBA FA ZREFo] ¥y
, BE Ao SoF

i

ulD Modu_[e

Analog Paper Projected Contents

O8 1. AHES DMS 8%
Fig. 1 DMS block diagram of stand type

3. =T=2AE FHH 2t LAE DMS

AA FaApgAel ZRaAE ] DMDe]
CMOS 7Hilg} RES A9st dA3 DMS Al
2"s A e e HEE Z2AEE 79
ARZEHI CMOS 7Hel ZES 23 ARY
go] Al 7tee T Vs FHEHFPSR
A ALEAL Qe Fol~E Asletdith. RGB/IR
9 71 DMS, A4 7kA el 2z ]l Ao
714 Sol X3tk

B o=FolA Aerdt A DMS RES
4 EoldlA tAdE FR=E FAE 5 9,
£E QA AHEHAE 98 Ao siveEke) A
AHE Q14S 93 RGB 7hvlets Wk Al
ojtt.

B oAzge] e F2 BEO FAAA 9

i
el
o
i
BuA
N
o



E21098 MZW CXY oto|a2 o2 A28 M4 165

E 1. DMS 2E°| @A B o=fo A AlekEk DMSE Z2AE 5 Jhy)
Table 1. Specifications of DMS modules PR AuAR 4D RER AYER A998 5
=
Classification Specification oz FdHnh 19 3o Ak ’\]5\—‘%]4 & )
N
: Image Size : VGA(B40x480) 18 HERIE
: Sensor Size : 1/4" Color Camera Projector(PK301)
. (36 x 36 x 20) Mirror
RGB CMOS : Max. Image Transfer Rage -
: 30fps for VGA TR N
9|'EH|E|' . Interface : USB 2.0 IR Camera VDC in
. (36x36x20) [\mbiLs udon ot
: Qutput Format Support
: MJPEG, YUV
IR Laser #2 omini-HDMI
- HUVO9+IR Filter USB Hub Girauisv) FO" Frolecter
: Image Size : VGA(B40x480) ! 4meonnecth(rcameraI/F\ FﬁVPDr;:if;
. . . " for VSYNC signals (mini-)HDMI
Infrared ) Sensor Size : 1/ mini-B USB Frofnug‘r?)jl;tor ngmputef
: Max. Image Transfer Rage o CHloE Cafiera .
CMOS (mini-)B USB
: 30fps for VGA mini-8 USB To Computer
Fto| 2} : Interface : USB 2.0 ForIECamera 3%?0:1'%2?1(
: Output Format Support o Conecot ’
 MJPEG, YUV 2pin Connector
for IR Laser #2 Vi
rale Power Gircut.  1VDC/3A Jack
: Optoma PK320(TI DLP Tech., M:z;‘f;gs;;:m Spealerith Amp, CircuiJmm Power Adapter
Pico- 120x70x30mm
i : Resolution : WVGA(854x480) S8 3. DMS F= Hix=
folector 1 pLp 03", 100 ANSI Fig. 3. DMS components layout
: Contrast Rage : 3000:1
ez AR B E548S EolV] A% H
ZREEHY B 208 BAF AAAS gom muxe ngsh: w371, M
L 20 vrERATE SR 20 HER vk 2ol 2o mga )] 919 4D-RES MCU o8
A EolE =07 8 ZRAHE v I NEow 2HTE 7| Fu RRo) gaaie
= otfFer FA F JEF AeS o]&dt Aow AAYL. 9B A 12VE i1e]slol
R A=) - 3x A ] s o
AL AR el E2AE, IR Al el gy gagepy HrelE LMR05 dF el
=, CMOS RGB 7Hg, CMOS IR 7=t & 2 AASYI, 4D ES DAY e
e AagoR gt shgoR TEd. A= 254mm AYEHZ AAGER selon] &
dolg Fol molamAEZest Aol & 9l
22

FoH

% shelth 19 40 4D BE 429

e T

O 2. AHEY EHE CIAK

Fig. 2. Platform design of stand type



166 o= LRSIt =2X XA A 2Z

=

ATmegal2s
Core

—

)

POWER
REGULATION

O8 4. 4D 25 AlAHS E8E

Fig. 4. Block diagram of 4D module system

D REo] IIEE FE HEo A=
B0x60(mm) = getell i) F55S wiAlEke] o
sl dakes dAEgien, wEel 4¥skE 9
3 Zello] Aol ohd tAE XE A& WS A
B3l3ick 17l 5oll 4D BEC] ofESA AXE et
ok

11EHO 080
3¢ 4
0|19 0000

T2 5. 4D 25 olEY3A
Fig. 5. Artwork of 4D module

HZHow NLd Ae& 2= DMS =
g

6ol LERH T

1

OB 6. AR AHEH DMS

Fig. 6. Commercial DMS of stand type

S
Jm
4>
El
1o
oo
rH
R
[

0
>
[>
I
o
N

B mEol A AlRke AEle] g
ey Zzddeld 2Ee] tAdg
bR Ho FA] GHENE F

- g

o jf
R
G v

[>

>
=)
[
il
2
oK
o
ol
rlr
pov)
o
-
=
N

N

o
o
=

X ol
2
T o
=
o
>

N gflg fr
r
2R
W
u o
£
> Jo
>
o fﬁ B
(o}
%

£ Q2 K o

2
O,
N
i
5]
He
1o,
e
4z
-
oX,

E 2. X210 5o THUE

Table 2. Contents of digilog book

2=y




167

43

A

9.2

93187190
97198 |97
9590193
80| 84182
9219393

ALEAL

o o
Table 2. User satisfaction assessment of proposed

CIX|E ofo|32 o] AlAH M
system and contents

"
00

oH

4
F

I
i}

S

PR

23

o=
7t?

BEE
At

=

9
A

1 DMS9} tA 21 B

9| Foje|

==
ofl A

il

3

=1=
=

h

=

2
E
Mg
Hoz Hol
g
1=]
=3
AT

ALZE ot

LiveBook=

< 78
=

4

2 |AtEAt2tH

o
o

M

13 DMS=Z ¢~

2
T
ug

ZAE el DMDel CMOS

A

¢
%

ase)

2)

200 Lhehich.

=
3t

EER

7F



168 st=yedxsMriasts=2x XY 2T

wjg- S BloR BriEAnh
FF A7 DS dEdAelAs ” Heg
Agt g SFEL AL AnEE e

REFERENCES

[1] “The Korean Contents Industry Trend
Analysis Report on Quarter 2010,” KOCCA,
July 2010.

[2] Gum-Sook Hoang, “An Experimental
Study on Reading Effect of FE-book,”
Korean Biblia Society for Library and
Information Science, No. 17, Issue 1,
pp.47-62, July 2006.

[3] Seong-Won Park, Duk-Shin Oh, "Mobile

English

Presentation based on Android Platform,”

Contents  for  Learning  of
Journal of the Korea Society of Computer
and Information, Vol. 16, No. 5, pp.41-50,
2011.

[4] T. Ha, Y. Lee, W. Woo, “Developmental
Status and Prospect of Digilog Book based
on the Interactive AR,” Korea Multimedia
Society, No. 13, Issue 3, pp.89-98, Sept.
2009.

[5] “Pico Projector Market and Technical
Trend Report,” IT Parts Monitoring Report,
09-26, NIPA.

[6] Chul-Su Lim, Jong-Ho Choi, Jae-Wan
Choi, “Live Book Service System Mixed
Analog and Digital Contents”. Journal of
the Korea Society of Computer and
Information, Vol. 16, No. 9, pp.97-105,
2011. 9.

AAF

& % 3(Jong-Ho Choi) [F434]

o 1923 29 : TiStw Azt
Fabs) (% o A

o 1034 2¢ : FTYUIgw A}
F3hah (ZHAD

o 187 2¢ : FTYUIstw A}
Fota} (Zsbh

o 1990 39 T @A Ao
AR



