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Reading Contents Estimation from an Indoor Surveillance Camera

Yasutomo KAWANISHI, Hiroshi MURASE, Jianfeng XU, Kazuyuki TASAKA and Hiromasa YANAGIHARA

In this paper, we propose a system for estimating reading content in a booklet from an indoor surveillance camera. Here,
we assume that a reading content can be specified by estimating the following two; which booklet/page, and which region
in the page. We implement a reading booklet/page estimation method based on image search, and propose a reading region
estimation method based on the slight difference of body pose of the reader. We evaluated the method as a 44 classes

classification problem, which consists of eleven pages of booklets and four regions in each pages. We confirmed that the

system achieved 25.6% in accuracy of the reading content estimation in our evaluation setting.

Key words: reading contents estimation, pose estimation, gaze estimation
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(i) A person reading a booklet

(ii) Example of a result

Fig. 1 Reading Contents Estimation
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/ The proposed Reading Contents Estimation system
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Fig. 2 The process flow of the proposed Reading Contents Estimation system

Fig. 3 A pose estimation result
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(iii)

@iv)

Fig. 6 Evaluation settings for evaluation against distance variation
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Table 1 The result of reading contents estimation for the chair position (i) in

Fig. 6

Evaluation Accuracy %
Contents (44 classes) 49.0

Overall
Contents (16 classes) 56.9
Page (11 classes) 64.9
Individual ~ Page (4 classes) 75.0
Region (4 classes) 76.0

Table 2 The result of reading contents estimation for all the chair positions

Evaluation Accuracy %

Contents 544 classes) 25.6

Overall Contents (16 classes) 37.9
. Page (1T classes) 4T.1
Individual Page (4 classes) 56.5
Region (4 classes) 66.3

100%
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£ \\\
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Fig. 8 Estimation accuracy by changing the distance between the camera and
a subject. The horizontal axis corresponds to (i), (ii), (iii), and (iv) in
Fig. 6
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Fig. 9 Different settings (chair positions): distance variation between the cam-
era and subjects

Table 3 Confusion matrix of the reading contents estimation

Class1 Class2 Class3  Class 4
Class 1 0.56 0.26 0.12 0.06
Class 2 0.22 0.58 0.06 0.14
Class 3 0.09 0.10 0.55 0.25
Class 4 0.04 0.15 0.26 0.55
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Table 4 Reading region estimation

Body parts Accuracy %
(A) Full body 56.29
(B) Upper body 55.82
(C) Head and Arms 55.04
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