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Analysis of hand-written notes by students in lectures and self-studies
(Second report)
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Abstract: This report discusses analysis methods and results for the followings; (a) the relationship between
given contents and the hand-written notes, (b) the evaluation of the hand-written notes, (ci) the relationship
between writing behavior on the blackboard of the lecturer and taking notes behavior of the student, (d) the
analysis of the behavior of the student in the solving problems, (e) the digitization of the hand-written notes

by image processing.
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FEHE6 X, MENPMT L AR, EFICEST
Wb, 72, UIHIBEEIZB VT, (a) IANOHROEIAA,
(b) AKDEGETTo72. 48, MO¥FHE LTS WTIE,
XERPHADPSE SO TV,

Behavior

Student-6

Other
Referring to Notes

Pausing

Solving

”—‘H (Face Up
Face Down

Writing
NotWriting
0 100 200 300 400

16 ZEH-6 12 & 5 MERER OB

5(;0 Time [se.c] :
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6. ERLEICLIZFEES/ —MDEFIL

MM R~y 2k - CRlbkS iz iiiE, HBIZ, ik
BT ZENHD, ZO, EEIhzERZTTRL, &
BMUEHRERET 208D L. 72, eV 2
f o TRl I N D WRRITIE, SR U ZEHIC S 2 MR
REOHNIREREENT WS, KEITIE, THeRv) 2
Lo TIE I NZFHEE ) — M LT, (a) EEAAN
AR O ISAHT [11], [12], (b) TEE  — MERKKRIZ
S U IEMOIAAA [13] IZDWTIRARS.

6.1 ZAHAREZAHBEEORISMIT [11], [12]
6.1.1 FEEDOEEDORE

FERTOBIZH LT, FHEEBRVEZHVTANAYRTY
MIEERG LS RN ENR LT 5. £9, BEIHIZED
M=o =zT7 3TNV AATIZED, EHED— AFHED
Bz ke 5. OFI. YT I TIAATIT XAk
INBEDS, (a) 7LV —AMEMTE D BAMEDET)
R, (b) RVEDAEEZRETS. K17 I2RT LS
2, KrS [EEUFICEET 5], [Frizhld), THEA
L1, [EZAL] BELRECTETWD. £z, FHEY
RYBMNEEBRHTETWEZ PR35,

Dwon Vertical

Pen Position

Horizontal

: Horizontal
Face movement

l Dwon Vertical
i v

1500 Frame No.

s v s 4
1200 1300 1400

17 FEEFBOBMES & O REOR

6.1.2 F|\AAARA LEAHREOINATF

M I8 IZRT LD, VT I TNARX T/
BIZBIF B VEDORE (oFen(t),yPern(t) BEUTNY R
7 b EOEAMME (IHandout,yHandout) PBET A
LIZ&D, ANURT Y MNRIZBIT B EAANEICH T L
MzEM535. BRIIZIE, N RT7 D - B0 i BHOMHE
Wodtng (gHandout(yy Handout(j)y ¢ FKFZ 212k,
Bt BHOEBRIZB B VEOME (2P (1), yTe (1))

© 2018 Information Processing Society of Japan

Vol.2018-DC-111 No.l1
2018/11/26

L OPEEE d(t,i) EATO LS ICEHL, mind?(t,4) &7
DAL i APET B LT, AV RT Y RAILBIS
SR (o Hondout () yHandout (1) 1254 LT, B4 ¢ %
M55, 2B, NYRTYMEBECY 2T 5T AH
A S EHRI KT B EERE A BT TH 5.

A (t,) = (xHandout(;y _ pPen(pyy2

center

+H(Yeemper (@) =y (1))? (5)

Extracted Region

Handoout:

— (.Tquulout (7_) ‘yHluulout (ZD

BIR EAROER

b Hand-written conE ents

B N

—h ——B

‘ Matching of two coordinates I

vp St g7 ) N
Dwon i\ :\ Vertical ]
W Pen Position
\ N
Icht \ I &N//Jm ‘\\
]
12.00 13.00 time 14.0(] 15.00

18 ~RVHEAIE (zFen(t),yPen (1) BEUONY RT Yk EOHEE
i&&ﬁz% (xHandout(i)7yHandout(i)) @}Hﬁﬁ

6.2 FEZ/— MEHRRFICSRLABROMEH»AH [13]
6.2.1 #HE

WEZGCHEBIITL, FEHEPRECOEGHEZ /) —
MZEZRAL IS RWEHS. K19 (a) ITRT XD,
DT IINHATIZED, — AR B % SRl 5.
FIZIE, (a-1) FELFICHEET 3, (a-2) Tz i3, (a-3)
=T 4 VIR EOEMENEITSNDS. B 19 (b) IR
5z, BEOMEP R VIEMEOLEH 2T 52 &Iz &k
D, K19 (c) ITRT LI, /=F1 VIHNEBLUVZD
Rl 7 & 2 M3 5.
6.2.2 RVEDAME & FAABRFDORERER

B 20 12, RUPEDAE & FAAFIRO RMEF R ZRT.
B 20 (a) &, XVEDAE (2P (t), yon (1)) [H D]
B K OFAAFEIE (2Vore (), yNote (i) [FREADIEH] 2 BE
U7AER2mRd. 72, 20 (b) 12, RVEDMES LU
EAATIRDOME D 5, FIABFER (2Nt (i), yNote (i) 1T
WUT, KHlt 265 UfRE2Rd. B 20 (b) i2BW
T, W4l t =55 [sec] (#HI i = 22) DERNIZ, V=T 77
VAR TSRS Nl e " d. TOMBIZEDY, X 20
(a) IR U= EFRA AN U TRAD G X S, &R
U TR R AT Z L ASATREE 0 B
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(a-1) 4100 (a-2) 4300 (a-3) 4500 (a-4) 4750
Up Pen Position (Vertical)
Down
i
I
Right Pen Position (Horizontal) ’ L
L (ot Tl e S
Left i) ' L
- Up
Face Movement (Vertical)
| |
4000 4£00 42‘00 43.00 44‘:00 45‘00 4600 47‘00

Frame No.

(b) FEHDEAIE B £ O > JehirfE

19 /—T5 1 Y I7EEIC

() HESEMHE DI A H
B % RO D A H

| GRRREB B

Time:74.1 [sec]

3
Sinf

- T A =i AR oo 4E B o)
o SR B EBRE e«
A
e \a
l A
A :
i=12
= s \— Detected pen position
3

Extracted region in notes -

v L S h —ZVF

(a) i;&&pﬁj—k (xNote(l) yNote

) NDARUEDALE

(xPen(t),yTen(t)) DEREDLYE (i= 12 22: FIAAGHEI)
=]
z
8
5
o
80 P i
60 z z
40
20 Region No: 22
0 S Reglon No: 12 A
40 60 80 100 120 140 160 180

Time [sec]
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7. BHYIC
AHETIE, FEE /) - EHZELT, (1) 52510
TBMOWNEL /) — NANBEDOBR, (b) / — b OFH, (c)

WEEEE / —F 1« V TEEORMR, (d) REMERHIZE
I 2EEEOHFED SN, (e) MBI L2 FEE ) —

DB FALIZDOVWTHR AR,

&k, (1) FEHEOEEOMIBKEOWRE, (i) BifE
ZED W R EONEIREDHEE FIEOWEZTS .
BIEE AWFZEIL, JSPS BUfZEE JP16K00499 DB % 3%
TE U F72, FEBIC TRV 7B SR NEF R E,
BILKRFREMITE, HERFEEMILEDOF A KRITR
WHUET.
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