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Abstract Due to the large number of students, lectures in the auditorium are likely to be limited to delivering
one-sided lecture and conducting final exam. However, it is apparently desirable for students to have opportunities
to check their own progress or understanding level through frequent check-up. Some have tried to build information
systems for online-test or taking attendance. However, paper could not be replaced by online system due to the
inevitable trouble of students’ laptop PC or computer network. For this reason, we developed an educational system
where the merit of paper and electronic media were merged. The system automatically recognizes student’s ID and
check marks written in paper. 2-D barcode and character recognition technology were combined in the system for
this purpose. The scanner reads each student’s report annotated by the lecturer and creates PDF, and sends it
back to each student via e-mail. For the personal information protection, the created PDF is entirely or partially
encrypted through the RSA public-key cryptography.
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Fig.1 Lecture in the auditorium
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Fig.4 Annotation by lecturer

3.2 ERLHME

FX VT FHL VORBITENT, $EM, FVRATLER
MALE. FORR, YATLRZBATRILT, BEALY
TERMEEDORACLUTOAY Y bS53 T LB T E .
BEAZYTORR . 480 EHOTF— 22 EBESICHUTH
ABERBHLTENTED., 2EAMIBLEDRERET
THEERERIOERLITAS. BRESREIGRHT S
DB EE>TOERMEER U, AROMBRELLTHE
TE3. B P2EDEE (PDF) EHRAITUNTRRTES L
B, DETNERERSMTEILNTES.
SHPEONN . REOWMBINCERMEHNEN B2, K
ERBETICaAY FRHERTE 3. SREARORINE
ERT, BHEREBECAFTES.

—%, BEELLEMERE LT, 2BESORAMDED
BEEL, ThEHERT3HOEENREL ot LB
Fohd. EBBESOTRTOXFNELL BRTELBER
FHRERLRZLEBE, 480 DK 50 F i SHh OREH
BoABwohi. HHWMDBEOIBEUCBERARCE, ¥
BRENPRLADED, HEHNWR-> TROIBFEEALTL
Folt D, PANEOBRENED HVEFLEFENRTVS.

Z2IT, H3EWRBH O, FREOEBBESELHLMLD
BALZETVTY—1 (PDF) Z4ERL T Web ¥—UCERE
L, #® PDF ® URL 2&2%ic A—/iE{EL, PDF ZHRI
LTHBEORMBICRHB IR L SICARLE TOY—hE

RRBAZCTERULER ENRRALED, 2EESEY
BATVBE LILKBIS—IdbTMCE- 1, ThEER
FEEBRSICERED 2EOLOE 0 o1, B 5
i, FHETRASNEEBESON, FHERIL LRSS
DEEREL TR

4 g ™

FEHBOR

(PAEDEEE DD
ﬁﬁ@maaﬂﬁﬁj
o

K

IElEIIEDlIII

5 FHEBFLHRNE
Fig.5 Handwriting and printed number

FEBHUR |

4. EAEHRETERRE

4.1 EXBEEE

HEBBLER LN L > THELHE 1 3 LEANTEE
BOMEL LTHEEhBRRITBVT, BANEEEF 2T
KEETSC LREBEDTHETHS 3)[4). WBOMEBFA
FATZRELIERBIBRVAT LW TE, ERAWRE
AF¥ Y LTHERLE PDF 77400 (BB LEAMHE
BoRERT—2) BREXX vy 7RITHE LB, BEAN
WO SOREEYSH 5. Thbdb, ERAEIEDOEED
X CHNIMERRCNT S REBC3XBRIE LAY
wholeht, FhRIXF+ Y UTHEFTF—RIEERLIEDIC
ZORBENELILEAS.

COMBEERNS, BERAMEAF v UIBRCERENS
BT —2HEBLL THEFEENB XS IV XTLRYB L.
CORE, BEAOERAEEASv T84 5 bl Hlol
BEMPENTHETIHENS T LIMETES, 22T, #]
BOI—-YHREIDORSICHE BT -2 ZEBLTER LS
T, NRRAEESANL 2 ®v/ -3 FEli2EHE
RS LAERMELE.

EfRomBS{kicid 1024 €y O RSA AHRAESARER
WTW3 (FHETIE, NET Framework HHED PublicKey-
Cryptography £ 2—U [5] ZAz) . BEB{LOBRCAMR
ZHV, HSHEORRZ, TORMHREAT LaBBAORER
TroEREL (ECE, F—XEKRGICERTHESEL,
ZOILERE AR THEEL U THEESLT—2 L HICREHIC
EBETEINA TV FEB{LAXZANTNS) .

LERAMEESLT SR, BELCAV3ESONHE
BYATFLARANTBHENSEZN, FVAFLTE, #HE

-28-



B R SAZ 2 RER I CCOREMTAB LS ICE>
TW3, BERICE, A& 2 RT/AA—a3—F (QR O—
k) [6] [7] THUCEIRIZ W TH0, TOEEHS——heLT
BRAGORE —BICHSBCAF v VERBT LT, BEA
EEESETER LS L. M6 LMEE QR O—RIZE
BUI-BITHS (BOITEFSH 156 %iNi 5hTW»3).

®6 QR I— FRREhi-LHROH
Fig.6 QR code of public key

LIFic, #BINERIRAS Y AR5, CCTlhRsvF
VAL, BKUAFLRFFATEONBEOLTHD, FRAK
2% 1 DORTHSLT ZBATHS. ik, BERAER
Fv VB, WROE D ERBERWMRILFEBMENZM,
CCTRBAREBTS.

4.1.1 HAHEH

R, VAT LEHVAHE ERERORT BERT .
COK, BERNESOPCICEF a7 ICREFEENS LHIC,
RN QR I~ FE LTHNR—— ) (A4 BR) IcHRE h
5. BEERE N AN — B TY A THRILTHL.
TOHN—— R L TR L R ERABEREZEEL
TESDRBEREFOBAEDOHLTHB.

4.1.2 ERPEIF+ R

BREHORD Lz RS- — 2 ER, ZOREHE
D ADF Ic U AF v VRS 5. CORBEENEY b
< TEBEERT 3D, EYXF L, H5—— McHRI
ENELAHARZFBLTIOE Y by TEERESLT 5.

BURMITE, AT LRIV HLNEREER L, Coit
WRTEY by THEBERESELTRY F7—2#E7 411
H—i#MET 5. ZLTZORAV ML ERE I N—2—
MCHIRIZ W BB TRBEL, Yy b=y THERE—HFD
TANT—CBRETB.

4.1.3 ZRAMOIKFF

ERAMMEER, WEERy V=2 HE TN EF—H B
BieEhiz¥y b TERE, BESEEIhiLmReeAFE
L. BOPEFLTOIBERTHSILE hizhER2HES
3. FLT, COESbEThLHERTHES{EEhEzEy b
< TEREHBCTS. chickoTE Y by THEEON
BRHETE 3.

BT 4 — B3y 2T BENICE, ¥y vy FERE PDF
F—RCERL, WROBFT 4+ — By VHEERRAOTA—

WEET B3R T3,

4.2 HRABE

E B, WL TA MEAMERESRE T HRBUCHIET 57
b, ¥BES, KB, bS8k Y RER THESEL, 99
LIS EREICHEL L TRETER X3k L. COR,
i TA OFADOLNHERTEANNRRESTS. chick
bEZIE, TA REBESLERABTOEBREIIVRISN,
MEI RS LERNBOM, RERZPIEAOERER
B &IICHB.

LUFi, $i8afIfs VA RBRS, CTTHREVF
VA, AVRFLENRTHONHEL TA THY, SRA
HERAZHBORTHB{LTIBETHS.

4.2.1 B &1 HE 6

AT MERR OLNME - RERORTZIERXL, TOR, 3B
FROBERILMNTED PCIlcF 2 TIFEEHNS. TAL TA
RO - BERORTZEREL, TA BOMERE TA O
PClEFaTIcHEEINS. REONHRL TA OLBHRIE
BEWCHEENRTNS.

Bz T 57, TTTR. LEEELERATEE
R A, K& LHEREEREEB LI LHETS.
LTAhNR—— M EERT 20, MMEEGFERK A BLUB,
TA BERFEK A PRABKSICLEVE Y AT LICANT S,
TREYAT LI, @BHOLME, L TA OLEHR, BXU
ESNMRTEDERBIHEHESLT 50 ERMEL iz, »
N—=2— k1S QR O— F & LCHTHIRIT 5.

4.2.2 ERAEIFv R

Y, FRAEORDO LI ERRHA——r2ER, O
HEMEHED ADF KB A+ vV 2HHT 3. OV XF
L3, ERER A (ZEES LERAE) 2ESLT 3ER
AL, BRHEEB (K4 LFHR) 2RSETIHERB %
fER L, HER A TEBEBLERNAEHEELL, @R
B THRALIEAERSET 3. ZLT, BFOLMBENR
LCHGER A LIGEE B ZRE{EL, B h/hER Al
BEUBLE2ERT S, T/, TA OLFREFIA L THER
A ZHESIEL, BE{tEhGER A2 2/ERT 3.

BRAMOSESZERLLEE Y by THlRE, BEL
Ehiz3LER AL, Bl, A28, R—D%y b7—23E740
F—icfRFEEh3s.

4.2.3 SRPMEBRF

ERABRIET B0, ML, XY U-IHETFL
H—ho, BEEIhHER AL L Bl ZAFEL, BFHF
FLTwWaREsEACCHES A, IHERB 2RO T, 2
LT, #5838 A L3GER B 23 B0 THESER A (EHBE,
BRNB) BXU, HiffEB (Ka, FMEL 28S{LdT 3.

—7 TA NERRAEEMET L, Xy b U—FHFT+
NE—h5, BEEEINELER A2 ZAFL, HOWNMERL
TV3REREANTIER A ZROET. ZLT, HERA
ELBOTHEHGHES A (ERESLBERNE) 2HB{LT 3.
TA BGE LI NGER BL ZAFLTE, TA ORERT
AR B 2D T C LT ELWVWED, TA IRE&FES B

-29.



(REBLURMER 2EETZC 2@ TER,

i e

7 WBEHY-NVOERTYA Y
Fig.7 Software for lecturer

4.3 REVRATL

RELEV T MO TOEETIA 2R 7ICRT. BT
WMEFAOY—NVERLTEYD, BEHOLHE - ERT7 2
{ERT BI8EED, BEHLEI Nz T 7 A NetiS{d ZHEED(t,
HENERAEAF v VBT T 7 A NVREEB{LT B Dk
GULERER, LEREES, 77 AESEOBEE %23
X TV3.

ERERTER
KPS AKeyVakiss<Mod || RS AKoyVakiss<Mod |
~juhis?sOF sy XGCwFI Jukl:)sgg?‘)ﬁ@vlfl
AWKINBISsYwd JavB | - |AWKENB1SsYad Javs
|DDrOCZKG8e3GPJER]  ;DDrOCZKGEeSGPJER!

4

«iPgl 11 Pel 162k
‘{EOB miwG//K/| - EFOBBRJqamiwG//X/
{09pTGjPKOgPFOK 70 | j

b SOUR——
SoemR

. ionTG;P gPFOKIci4

B8 BRRVIER
Fig.8 Creating key-pair

(Zdmeat) . (Gommat ) (e

’5“;5" | remseuaue |
o037 41|l
Eeees | =% |

9 BBEhi2EREs0HSE
Fig.9 Decoding encrypted student's id

8, MERSNHA - BERAT ZEE L BFRRT.
k7, B9, BESEShZRESOREEHESLLIR
FERY.

5. £ & ¥

REBMBRETIRT 3 C LML LERRERHO—RE L
T, |LBFAF 4 TOZNTNDEFEHET 2HETEBY
AT LOHRERS . BFATF 1 PRAMLERBTES X
FLRBBRENTVBY, SVavERGry NI—2R
BOFSTMckoT, FIFER, BREMEILLTLES DN
RBRTHE, TCTHE, VAYRHTIBESSD, »D,
BBRTVLEVIEOAY v L&, FREEHELYTL, HF
LRTVEVSBFAF A POAY v bERET B VAT LE
ML,

2 JGE3—a— FEXFBRBBHEZRHAT s LIz XD, B
AULE, REVLEEYBILTSC LATER. EEMOEER
DR, TOWRLCED, BERR Y 7I3EROUERBIC
LD BLORMEFLB LS o Litbhol. 1,
BARER I A P ASBIR & hitS 5% PDF TESEICTT
T4—FRy I TEBESULET LT, ThECHETENL
TVEBIRE U TWBROBALRE LA kot BRI
IRAY M OIMIEREEEL T I BEIENT S5 2,
REDHEANOTBHT L 3T HEELS 5.

¥, BRAEEAF Y LTREF—RICEBLI®IC
£ UAMAMRAYEOLESICRL, NMREeAXL 2
RIES—— FHREEH S DO EARSERER IRL
. WL TA MEANEERET ARITCOHETES LS
x> T3, TOfAMRERBEIC DWTIESRS L iR
HART LEBBTHY, 4% BEOBRTEALTTE:
WEEZTH3S.

X "

[1] /oLPg, #bk, BH, LM, @R, UT, B, S5 KRS8
BICBUAENT 4 — FRw Iy EHBMTIHEANEATF+ T2
ER LB —ER - —E R LA -, 8 69 EHHE
WBESLEKRE, 6ZA-5 (2007).

(2] #&4&, LT, L, ik BEEFREHRALCERODO
BARHRETR, § o0 EfBLEERLEXS, 12-7 (2007).

3] RERE LR MANRFREANOHRR LR, RN
Bif=, Vol.14, No.2 (¥ 111 ) pp. 2 — 18, (20086).

[4] KEBFFLNHE  MAFEMRMAORER LR (2) , Frk¥
WEBWHS, Vol.14, No3  GE#1128) pp. 2 — 17,
(2006).

(5] PublicKeyCryptography €% 2 —Jl, Microsoft #t:
http://msdn2.microsoft.com/ja-jp/library/
xct38ftb(VS.80).aspx

{6] QR Code Image, Psytec #t:
http://www.psytec.co.jp/freesoft/

{7] Open Source QR Code Decode Library,
http://sourceforge.jp/projects/qreode/

{8] Johmson, W., Jellinek, H., Klotz L. Jr., Rao, R. Card, S.:
Bridging the Paper and Electronic Worlds: The Paper User
Interface, ACM Conference on Human Factors in Comput-
ing Systemns (ACM CHI'93), pp.507-512, (1993).

[9] DocuShuttle , Wty 7 A#t:
http://www.fujixerox.co.jp/product /docushuttle/

-30-



