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Specific handwritten keyword spotting using
geometric information and SIFT feature

ZHANG Wenchao', LYU Yue', WEN Ying', HUANG Zhimin®

(1. Department of Computer Science and Technology, East China Normal University, Shanghai 200241, China; 2. The Third Research
Institute of Ministry of Public Security, Shanghai 200032, China)

Abstract ; Large variety of Chinese characters and handwriting styles leads to a big challenge for keyword spotting in
Chinese handwritten documents. A new method combining the character geometric information and SIFT feature is
proposed for detecting handwritten keywords of specific handwritten. 1t is proven that SIFT is a stable and distinctive
local feature, which can perform well in distinguishing different handwriting styles. Combined with character geo-
metric information and maximum clique matching, the proposed method can effectively remove miss-matching fea-
ture points and improve the precision rate of detection. Experimental results in handwriting document images show
that the method can efficiently detect keywords of particular writers and remain high recall rate and high precision
rate.
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Table 1 Detection results of different selection thresholds and restriction thresholds
158
i w-S W+S W+2S
12
R P F R P R P F R P F
w/3 77.02  85.82 81.18 81.69 89.62 85.47 78.17 93.81 85.28 77.85 94.23 85.26
w/4 86.07  82.03 84.01 86.58 90.42 88.46 83.80 92.69 88.02 74.52 93.73 83.03
W/s 83.80  86.63 85.19 83.39 86.30 84.82 81.19 91.42 86.00  77.48 93.49 84.74
W/6 89.26  82.65 85.83 86.59 85.49 86.04 86.25 92.12 89.08 77.85 92.56 84.57
w/7 86.96  82.20 84.51 86.07 88.51 87.27 84.37 89.22 86.73 77.25 93.08 84.43
R2AEBEOEEMBHTRKOKNE R
Table 2 Detection results of different window widths and sliding steps
LA B py s
i 1% I 1E & 14,11 15,12 16,13
R P F R P F R P F

0.24 86.58 85.84 86.21 90.47 74.09 81.46 92.69 64.46 76.04

0.25 84.73 90.44 87.49 87.13 83.92 85.49 87.88 73.63 80.13

0.26 83.38 92.56 87.73 86.39 86.17 86.28 87.27 82.47 84.80

0.27 78.12 95.80 86.06 83.80 92.69 88.02 87.27 87.43 87.35

0.28 74.79 97.18 84.52 79.65 94.60 86.49 80.53 90.15 85.07

AT 2 B ) b7, B B 1B R R,
[a] 3R S ST R AT R B, T v S i T
IR R /N B 11 5 B T R 2k — 358 43 1E ff DT B
SRR B 0 A5 AR ZURVC RS, H 2 R T
SR RRRRE TR VE T 11, (R AR MEAR R R T, B
FIEME O KR/NA GBI B a5 5, I o
BT, W Bl 25K B K/ INSt 43 T 25 R i 3 1 R g L R
T s, X0 TS R DU AR A B S 2
BT, FEAERE 0] BRI ST 5 5 FEAR
POAEY A —E RS, PR D ST WS, i 3
AHL W/6 B, F AR KAE 89.08%

2 1 RN B0 K R WA e,
PO T 14 (50 {0 RN 249 SR (B A 752 5 I3 2 SR

T3 PR, T3 ML 1 BT AT LU ) BEA 1
A [T FRERAT 4R 5, RHR I ERA R T, i T A (o] g
o AR R E SR, i AR AT B T g, JF HLAEAH
(Al BT WA OR B, ARSIk 1 4 e SR B i)
R ) ) %6 7R T SIFT FFAF 4T 305 R DL il
ZJa AT 30 JUART AR 20T D e i % 34 47 9 32
N T BRSO AR AE BRI A ROR , X5 30
JUfE B BTN 2 J5 #EAT T X s, 25 R ANk 4
PR AREAR e BEA LTS B 2R B9 15 5 AL
HREE SIFT FRAEFEATVE AT, AR I3 RS AE R R AR 1 15
Ol X i T R Y A A5 R T A, U A
S | A WREE 2 I 2 [ B 254 24 R A BE A U
HVERC

®3 BEESHEARRESEMARBEEMNRIZER

Table 3 detection results with different selection threshold and restriction threshold after parameters fixed

LR p, ,ps

i e A & 14,11 15,12 16,13
R P F R P F R P F
0.25 87.17 89.11 88.13 92.54 82.40 87.18 93.28 70.62 80.83
0.26 85.82 90.98 88.33 89.58 86.50 88.01 91.57 78.54 84.55
0.27 79.23 94.76 86.30 86.25 92.12 89.08 91.57 85.57 88.47
0.28 76.64 96.37 85.38 79.65 92.48 85.59 81.12 89.18 84.96
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Table 4 Detection results before/after geometric constraint

R P F
JUARZRHT 87.58 0.17 0.34
JUMARZ G 86.25 92.12 89.08
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A 5 ZR PR 37017 B 2 SRS ke 1 0 T S A Ayl
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