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Abstract: Handwriting annotation on paper-based documents is widely performed for both appending in-
formation and emphasizing a part of the document. When we perform it on electronic documents using
a computer, there are some problems about improving availability such as searching and sharing by us-
ing these annotation information. We have to estimate where is annotated on the document to solve the
problem. However, the accuracy of traditional methods indicate insufficient recognition accuracy because
they proposed heuristic method ignoring human habit of annotations. In this paper, we therefore propose
a recognition model of handwriting targeting annotations that is important to solve these problems. Our
recognition model enables to detect common targeting annotation by users such as underline, enclosure and
vertical. Our user study found that the proposed model can estimate selected region for 85% on average in
the selection of characters and for 91% in the selection of text lines.
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Fig. 1 Processing flow of the proposed recognition model.
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Fig. 2 Detection targets of selecting range annotation.
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Table 1 Definitions of annotation start/end point.
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Fig. 7 A screen capture of our experiment system.
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Fig. 8 Examples of indicating annotation range.
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Fig. 9 Heatmaps of handwritten annotation coordinates.
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Table 2 Model parameters calculated by collected data.

2 2

P Oy Uy M My
TH#EO| OB | —0.124  0.110  0.015  0.491  —0.403
#7 | 003 0176 0.015 —0.637 —0.403

PASA | BA4G | 0.077  0.097 0.011  0.751 0.049
HAF | &7 | 0173  0.633 0.011 —0.729  0.049
MERL | BAAA | —0.028  0.783  0.063  1.761 0.561
¥ | 0227 0489 0.088 1.619  —0.530
BHIA | BA%G | 0.171  0.646  0.083  1.787 0.982
T | &7 | —0.004 0.750 0.162 1.834  —0.778
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Fig. 10 Distributions of annotation relative coordinates.
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Fig. 11 Distribution of features used in annotaion classificaion.
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Table 5 Recognition accuracy of selected range by using the

method proposed in [19].

AL AL 1ERE RN

TR BlG | 45.31% 69.19% 16.30%
#T | 25.26% 67.91% (STD: 0.1258)

PRV A BlG | 19.67% 54.76% 4.37%
(H—T) | #7T | 13.50% 55.01% (STD: 0.0367)

HeHi Bl | 83.44% 96.41% 76.89%
#T | 88.45% 96.41% (STD: 0.1035)

PRV A BlG | 45.64% 95.06% 23.80%
(BHEAT) | #7 | 56.83% 86.22% (STD: 0.1622)
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Fig. 12 Examples of selecting region and adding information

strokes written by participants.

® 6 HWAN - FHGEIRZ b o — 7 GREIRR
Table 6 Classification result between selected regions and

adding information.
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Table 7 Recognition accuracy of selected range (comment-

mixed data).

AViE XL 1 FE RRRRAT

TR BidG | 91.49% 93.62% 72.34%
#T | 75.53% 91.49% (STD: 0.1852)

PRV A A 4G | 92.00% 96.00% 68.00%
(H—17) | #7T | 70.67% 90.67% (STD: 0.2402)

HeHs G | 90.63% 93.75% 82.29%
#T | 85.42% 93.75% (STD: 0.2008)

PRV A A FilkG | 95.96% 100.0% 92.93%
(BEAT) | #T | 95.96% 95.96% (STD: 0.0781)
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TYa vl aA Y N RO AB DB SN,
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L TENEN L0 HFTT D, 2F D HEERE 1 Zb7C
D 4x10=40 ZPFrOHPFREIRT /7 — 2 3 v L FNITH
BT ABHAIMT /T =Y ar0F -y BEL. IUE
L2tBs T /75— a v ofl 2K 12 1[2RT.
WELZT—% &2 FvCHiPASRR - [FmSm7T 2 7 —
Ta Y ORPERIZOWTEHME 2T o 7245 R 2 3R 6 1T
F. EBROKEN SRS 20BN D L HARINT 27—
Tarx %L LOBHHE, BROBETHRIBTE TN
CEDHERE T E B, HiFHERA bu— 7 LRI N
F=Z AL T, TEEANT =27 OFFEEH FF 2R
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