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Abstract

In this paper, we discuss the results of implementing a model that uses a combination of object detection and
Optical Character Recognition(OCR) to detect book spine and extract book titles when multiple books in a bookcase
are plugged in, thereby confirming additional information about the book. The object detection process was divided
into book spine detection and book title area detection, and two YolovS models were used to increase the performance
of object detection. As an OCR result, pre-processing such as grayscale, resizing, and brightness adjustment was
performed before entering images into OCR model to increase the accuracy of text output. In the process of applying
a model designed to compensate for the problem of slow OCR processing time to web applications, it has added a
function that allows users to select the book they want. In addition, information such as author, publisher, price, and
reviews can be confirmed through book titles extracted through object detection and OCR.
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Table 2. Model configuration of stage 1

Input Batch

size size Epochss Weights Optimizer

Stochastic

640x640 16 50, 100, Yolovdbm *  gradient
150

descent
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Table 3. Model configuration of stage 2

In.put BE.ﬂCh Epochs Weights Optimizer
size size
Stochastic
640x640 16 150, 200 Yolovbs * gradient
descent

+ Pretrained by COCO dataset(6]

Stage 3+ stage 2014 ©AIZE F A& o|n|A]
YYuolE| 2 Ho} AERES HAER 33}
9AE OCR 71¥E A}ﬁo}S’iE} OCR =
Google Cloud Vision APIE 833t} 33
< HE AEE ¢ Aol %Xl 2o} OCR
o dHolHE HoFrl A AAHE AdPsiitt
[10][11]. AXHZZ= 1.5 resizedt & HIPHOZ
INTER AREAE #-&at3ia, Suist & Uz
< A&t xdiiw} Xﬁ 49 YgdogE

L

m&
H:l Hﬂ ftt
T AU o ol o [l

S )
OCR Rdo] o] Axgtog & HAES &4
g8 AF HREdE EFFEAL, FUAA,

sA4YE g A%

L ofy ok
o o g S
tlo o
2
L
N,
o 7
i
rlo
N
m

A= %Zﬂ 7} 9}91‘3}.

):‘.]:A“
i)
g ¢
S
"
e
o
AP
ki
Ny
r
SE,

of F&sta] AR
—O}Eq stage l«] A g2 Zdo]
228 phoxZ /Mo ALl Yie YAS)
< A9e F U=F Sh AHAE Ae Addst
H stage 29] AA ¥4 2d3 OCR Z9< 71X

4.1 Stage 1

Stage 19] Sh5 Adhe & 49 2t 2 EAA

AsE FAA ¥a gAsh= Zlo] F83p] "
o Recallgts 5= AL epochs 100914 0.96
S8 M w8 AoE yeyt 2 tig g
Ex H2E HolH 3035l AHSEHA 42 &
o] Z3de oMAR F 517HY Fo] U;oE
x]agsﬂl:]. E]]/\E 73131]..‘: o]/Rlqu_ 0742 H &S
HlwalH T % 59 & 62 EH confidence threshold
(©]3} conf)i= 0.35, epochs 10022 HA3H mdo]
AAEL 7 1 SHE HIEL USITE Yolovs
£ A&ste] g5 2 HHE YYD stage 3T
Google Cloud Vision APIE ©]-8-3IT}. stage 1 ZE9
52 SEdold 1214, AsHolH 15085 ©)&

, ‘0o

3 et =gl 3y AALe 7 29} 2

4 Stage 1 st& 23
Table 4. Train result of stage 1

Epochs 50 100 150
Box loss 0.0281 0.02568 0.02454
Obj loss 0.06253 0.05613 0.05203
Cls loss 0 0 0
Precision 0.9275 0.9254 0.9385
Recall 0.9546 0.9612 0.9413
mAP(0.5) 0.9699 0.9704 0.96354
mAP 07674 07849 0774
05 ~ 095 ' ' '
I 5. Stage 1 epochs, conf.oll 2 2lAIS
Table 5. Recognition rate of stage 1 b epochs and conf.
Epochs
Cont. 50 100 150
0.25 95.36% 91.49% 91.30%
0.3 94.78% 90.91% 90.52%
0.35 93.62% 89.94% 89.56%
04 90.91% 89.17% 82.98%

+ Recognition rate : (# Detected bbox / # Labeled bbox)

E 6. Stage 1 LAE

Table 6. Number of misdetection for stage 1
Epochs 100
Conf. 03 035 04
Recognize book cover as spine 1 0 0
Recognize two book as one book 2 1 1
Recognize one book as two book 1 1 1
# Total misdetection 4 2 2
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Table 7. Stage 2 # of detected bounding box

# Detected bbox

loU Sl S2. Sl S2.
09-10 154 175 47.38 53.85
08-10 244 296 75.08 78.77
07-10 265 268 81.54 82.46
06- 1.0 275 281 84.62 86.46

Bbox detection rate

Evaluation method
Step1.Use SequenceMatcher in the difflib library to compare
the actual title with the predicted value to calculate
accuracy (0-100%).
Step2 Calculating Accuracy by Error Range

Number of data within the reference error
X100

Range total number of data

0%

100% Accuracy Data
0~10% Data with 90% or more accuracy

0~20% Data with 80% or more accuracy
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Step2. Calculating Accuracy by Error Range

ey | /|
0% 74%

100% 282
More than 90% 294 = 0~10% 85%
More than 80% 324 0~20% 88%
Total 380

J% 3 Stage 3 24 #elY M
Fig. 3. Accuracy of stage 3 by arrange of error
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I Accuracy Time (aresult based on 10 books)
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45 __
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o 35 3
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Fig. 4. Performance comparison of stage 3 by preprocessing method
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