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Abstract i

Currently, there is an increasing number of patients that are treated in- h(\)me mainly in countries such as Japan. USA and Europe.
As well as this, the number of elderly people has increased sngmﬁcamj;qm the last fifteen years and these people are often treated
in-home and at times enter into a critical situation that may quuxré help (e.g when facing an accident. or becoming depressed).
Advances in ubiquitous computing and the Internet of Thmgs !’LQT) vhave provided efficient and cheap equipments that include
wireless communication and cameras. such as smartphonés.ot e embedded devices like Raspberry Pi. Embedded computing enables
the deployment of Health Smart Homes (HSH) that can enhance in-home medical treatment. The use of camera and i image process-
ing on loT is still an application that has not been Iu“yexplored in the literature, especially in the context of HSH. Although use
of images has been widely exploited to address iSsues sueh as safety and surveillance in the house, they have been little employed
to assist patients and/or elderly people as pagt of di&boﬂue-care systems. In our view, these images can help nurses or caregivers

to assist patients in need of timely help. and(.hf |mplémemanon of this application can be extremely easy and cheap when mded
by loT technologies. This article dlscus;es the'tﬁe ‘of patient images and emotional detection to assist patients and elderly people
within an in-home healthcare context: Wexl_so discuss the existing literature and show that most of the studies in this area do not
make use of images for the purpose of monmnng patients. In addition, there are few studies that take into account the patient’s
emotional state, which is crucial for, lhem to be able to recover from a disease. Finally. we outline our prototype which runs on
multiple computing platform‘ zmdshow:esulm that demonstrate the feasibility of our approach.
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Table 1: Summary of the papers identified in the literature.

Related work Use of IoT | Exploit image | Propose infra for Identify each Consider emotional
references sensors? processing? IoT with Cloud? | individual patient? aspects?
Romero et al., 2009 [30] v X v X X
Augusto et al., 2007 [2] X v X X X
Helal et al., 2005 [16] v X v X X
Abowd et al., 2002 [1] v X v X X
Our SAHHc system v v/ v v v
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Table 2: Accuracy values for patient identification experiment - Best accuracy was achieved by SVM.

Accuracy table (%) - Person Identification

N.Bayes Dec. Tree Fuzzy kNN SVM Ensemble
test 01 89.50 95.00 81.00 99.50 99.50 99.50
test 02 92.50 93.00 86.00 99.50 100.00 100.00
test 03 90.00 94.00 85.00 99.50 100.00 100.00
test 04 91.00 93.50 80.00 97.50 100.00 100.00
test 05 88.00 96.00 83.00 99.00 100.00 99.50
test 06 86.00 9250 84.00 99.00 99.50 99.50
test 07 85.00 96.00 84.00 99.00 100.00 100.00
test 08 87.50 95.00 81.00 98.50  99.50 100.00
test 09 84.00 9350 85.00 9950  99.00 99.00
test 10 86.00 94.00 82.50 99.00 100.00 99.50
mean 87.95 94.00 83.00 99.00 99.75 99.70

Table 4: P-values of the pair-wise comparison with the Wilcoxon rank sum test
for classifications of emotion model.

Wilcoxon rank sum test - Classification of Emotion
N.Bayes Dec. Treer Fuzzyr kNN SVM
Dec. Tree 1.000 - - - -

Fuzzy 0.236 0.552 - - -
kNN 1.000 1.000 0.226 - -
SVM 0.119 1.000 0.003  0.236 -
Ensemble 0.005 0.236 0.003 0.003 0.044

Table 3: P-values of the pair-wise comparison with the Wilcoxon rank sum test
for person identification model.

Wilcoxon rank sum test - Person Identification
N.Bayes Dec. Tree Fuzzy kNN SVM
Dec. Tree 0.001 -
Fuzzy 0.005 0.001

kNN 0.001 0.001 0.001 - -
SVM 0.001 0.001 0.001  0.072 -
Ensemble 0.001 0.001 0.001 0.072 1.000
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