
Implementation of IoT data analysis in 
personal elderly home care system

Authors: Chuan-Zong Huang, Jung-Tang Huang 

Graduate student of National Taipei University of Technology

Presenter: Chuan-Zong Huang

Email:t109408005@ntut.org.tw

The Fourteenth International Conference on eHealth, Telemedicine, 
and Social Medicine eTELEMED 2022

June 26, 2022 to June 30, 2022 - Porto, Portugal



Chuan-Zong Huang

Email:t109408005@ntut.org.tw

Education

• M.S.  Major in Department of Institute of Mechatronic Engineering, National    

Taipei University of Technology, 2022

• B.S.   Department of Mechanical Engineering , National Taipei University of 

Technology, 2020

Research

• Network theory and application

• Cloud service

• Big data analysis

• Artificial intelligence(Deep Learning)



Introduction

3

Goals Contributions

• Collect the most data from a portable device

• Analyzed the user's lifestyle through the collected data

• Simulate user behavior

• Build a personalized physiological model.

• Accurate and effective collection of various 

user’s information.

• Maximize usage data.

• Build a personalized physiological model.



System Architecture

4

Bracelets、Amulets、
Weighing machine、

Depth camera、Video 
recording pen 



Dialog Process

5



Data Model
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Daily Records(Bracelet)
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Daily records of subjects A’s heartbeat and body temperature.

• It can be found that most of the heartbeat and body 

temperature fall within the stable range, but some abnormal 

values can be seen from the figure. 

• The abnormal values look like a device abnormality. After 

inspection, it is found that the program calculation error



Daily Records(Amulet)
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Compare the behavioral changes of subjects A(left) and B(rught) in one day.

• After comparison, it can be found that the proportion of the 

subjects in the left picture(subject A) sedentary is higher than 

that in the right picture (subject B). And the proportion of 

walking and getting up is relatively small.

• The speaker will inform you of yesterday's sedentary 

behavior early in the morning and give advice.



Data Analysis
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Next, let's discuss the posture change curve of subject A within a week, and we will pick out 3 

interesting observations for discussion.

Day1

Day2

Day3

The vertical axis in the figure is the posture 

and the horizontal axis is the time axis.

• 1 represents sitting 

• 2 represents standing

• 3 represents walking



Data Analysis

10

As can be seen from the previous projection:

• The posture changes on the day1and the day2 are almost the same, the 

difference lies in the different time points, which means that the subjects 

have almost the same behavior on these two days. Through indoor 

positioning we can know the detailed activity status more clearly.

• We can infer whether the user has the same activity schedule on the day 

of the week based on the data of one month and two months, and can 

remind the schedule through the speaker or care about the user when he 

does not follow the activity schedule(due to time factors, longer time 

data could not be obtained).

• After a long period of recording and analysis, the user's social 

relationship can be further confirmed, and the interaction and closeness 

between family members can be observed through indoor positioning 

and behavior analysis.



Daily Records(Diet)
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A

B

Observe the diet of subjects A and B for a week

We can observe the subject's diet (lunch) and 

intake through the depth camera, as shown in the 

figure on the right, but we will find the following 

shortcomings:

• It is difficult to see the relationship between the 

foods in the table.

• No direct understanding of food intake

We will find that there are not many kinds of food, 

this is because the processing of image recognition 

still needs intensive training



Daily Records(Diet)
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A B

As shown in the figure below, we can easily identify the subject's 

preferred food and intake. It can be clearly seen that subject A eats less 

food, while subject B eats a variety of food. Intake of nutrients from fish 

and vegetables to better supplement the nutrients required by the human 

body.



Daily Records(Diet)
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This is the nutrient content per 100 grams of the diets of 

subject A and subject B and intake.

We can find the following:

• Fried noodles are very high in sodium

• Fried rice is very high in sodium

A B

We can find that the sodium content of subject A is 

very high. According to the reference intake of dietary 

nutrients for Taiwanese, it can be found that the 

sodium content of subject A is much higher than the 

standard value. When this situation is detected, the 

speaker will immediately suggest users improve their 

dietary content and recommend suitable food content.



Conclusions
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• Effectively collect user physiological information, including: heart rate per minute, body 

temperature, calorie consumption, steps, moving distance, posture changes, motion 

detection, indoor positioning, diet status, etc.

• Use the collected data to analyze behavior patterns, sleep quality, eating habits, 

exercise habits, etc.

• Verification of analysis content by combining questionnaire design and speaker dialogue 

design

• Simulate user behavior through daily behavior and physiological signal curves

• Build a personalized physiological model



Future Work
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• Access to care centers to verify system integrity

• More subjects with different personalities and 

needs are needed to conduct experiments

Experiment Technology

• Add deep learning technology for more accurate

and in-depth model building.More efficient use of

data.

• Market survey(The needs of the elderly)

• Gain the trust of senior users

• System fee

Market
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