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Abstract : Today’s life is very fast, so that the unhealthy aging of older adults increases day by day. The number of elderly people 

who needs more care is increasing whereas the number of people who are able to provide the care is decreasing. Without receiving 

sufficient care elderly people losing their healthy life. So, an automated health alert system permits the elderly person to live safely at 

home. This paper presents an automated health alerts system, which consist of analysing human behaviour and looking for changes in 

their activity patterns. The system includes detecting people, tracking people as they move and detect bed restlessness using a camera 

and necessary software. The collected data from the environment is compared with the reference data which is already analysed by an 

experienced clinician. If there is any health problem the system will create an alert.  

IndexTerms-Health monitoring, Artificial intelligence, Image processing, Raspberry pi.  

 

I. INTRODUCTION 

 The telemonitoring technique has a wide range of applications in medical field. It helps to improve the life conditions of older 

adults, reduce number of visits in hospital and also minimize the hospital expenses. These techniques helps the elderly people to stay 

safely at home. The patients get benefits from telemonitoring system, which are good caring, monitoring and reduce the number of 

visits in hospital. One of the major challenge behind the telemonitoring system is that the clinician can analyse the data only when 

they get free time[6]. Analysing the human behaviour and changes in the activity of daily livings are one of the best technique to 

identify the mental and physical health change detection before it become serious. To improve the quality of life, identify and assess 

health problems early while they are in the preliminary stage[6]. Early treatment is more effective in older adults because it provides a 

better health care and reduce the health care cost. By using sensor network, activity patterns can be easily measured but it does not 

give any personalidentification of the patient, and also the implementation of sensor network is very difficult. Improper installation of 

sensor network makes some faults in the alert generation. 

 This paper discuss an alternative solution of telemoniotring system, which helps to reduce the drawbacks as mentioned above. The 

system incorporate with embedded network, which makes the individual identification as simple as possible. The neural network 

helps to generate a health alerts to an experienced clinician.By changing or adding extra features of human activity pattern, this 

system can be used for person affected by any kind of diseases. For example, by adding simple wearable sensor network, we can 

measure the heart rate, blood pressure and also the respiration rate. 

 In section II contains the information about the existing system. Section III describes the proposed system. Section IV illustrate the 

methodologies used in the proposed system and also the health alert system (method). Section V represents the result. Section VI 

includes the advantages and disadvantages of the system. Section VII conclude the entire work. 

II. EXISTING SYSTEM 

 The existing system is an example of health a health alert system, shown in figure 1. The system is designed for older adults who 

are having chronic health issues. The system is made up of a group of sensors which is embedded in the environment for detecting the 

health changes. The sensor networks are mainly focused on the changes in the health conditions. A group of sensors like motion 

sensor, bed sensor and temperature sensors are mainly used for collect the data from the environment. The sensor data collected from 

the environment is stored in a secure server. The heat generated from the environment (stove and oven) is detected by LM 35 

temperature sensor. PIR (passive infrared) sensor is used as a motion sensor, which helps to identify the motion and activities in the 

detected area of a motion sensor. 

 The PIR sensor can be installed anywhere in the environment. Data transmission from the passive infrared motion sensor is done 

by wireless X-10 protocol, which is a signaling protocol. If there is a continuous motion detected by the PIR sensor, it will generate an 

event. The bed sensor is work on the basis of respiration rate and bed restlessness. The aim of the pneumatic bed sensor is to identify 

the sleep patterns. To detect the sleep pattern the bed sensor is installed on the mattress, it can also be installed in a chair. The 

collected data from the environment is stored in a secure server and it is compare with the trained data which is installed in the same 

server. 
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Fig.1.Block diagram of existing system. 

 The four methods are used to train the system such as fuzzy pattern tree, fuzzy k-nearest neighbor, neural network and support 

vector machine. Compare the collected data with the trained data, if there is any health changes were detect, an alert message is sent 

to clinician. The experienced clinician provides the limits of a disease. The features of a particular disease was selected by the OCC 

(one class classification) method. Internet helps to receive the alert to the clinician. The alert mail has 2 web link, the first link into the 

web portal which provides clear data visualization and also have high speed. The second link helps to provide a rating to the alert 

signal. The health alert received by a clinician, andanalyze the data with the help of EHR (electronic health recorder) and also 

provides the needful to the patient. 

III. PROPOSED SYSTEM 

 To provide a comfortable and independent living circumstances to older adults, this paper proposed a system that generate a health 

alert based on the human activity and sleep pattern. Figure 2 shows the block diagram of the proposed system. From the figure the 

cameras helps to collect the required data from the environment, raspberry pi camera is used for collecting the data. A micro SD 

(storage device) card is inserted into the raspberry pi for the storage of collected data from the camera. 

 

 

 
 

Fig.2 Block diagram of proposed system. 

 Camera Serial Interface (CSI) port is in build in raspberry pi for connecting the raspberry pi camera. The trained data’s already 

stored in micro SD card is inserted into the raspberry pi for the comparison of data collected from the environment. The micro USB 

port provides the power source to the raspberry pi. The camera data is compared with the trained data, if there is any change, it will 
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generate a health alert. The data was trained by deep learning neural network method. Figure 3 represents the hardware of health alert 

system. 

 

Fig.3 Hardware of health alert system. 

IV. WORKING 

 The system is a combination of a group of raspberry pi cameras, raspberry pi, micro SD card and a personal computer. The 

raspberry pi cameras are embedded in different locations in the environment such as living room, dining room and in front of a 

restroom for collecting required data. The camera continuously record the data for the analysis. Convolutional neural network helps to 

identify the human face. Figure.4 represents the human face identified by convolutional neural network.If the detected image is 

matched with the reference image which is trained by deep learning neural network, the captured videos are stored in micro SD card 

inserted in raspberry pi, otherwise it will be discarded. 

 

Fig.3 Human Face identification 

 The logged video frames are analysed by an another algorithm to detect the information about the frequency of usage of above 

mentioned locations. Human face identification is the first step of this paper, which was done by an algorithm. Similarly the sleep 

pattern such as bed restlessness were detected by an another algorithm; first the centroid of the face is identified, based on the centroid 

movements the bed restlessness were measured, a small dead band is provided to avoid the fault recognition of bed restlessness, due 

to the small movements in normal stream. Figure 5 represents the tracking of human eye. 

 

Fig.5 Human eye tracking. 
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 The captured videos are logged to processing when the person in the captured video stream is similar to the reference image that is 

whose health status is monitored. The output from the activity monitoring section and sleep pattern section are fed into the alert 

generation process. This process produces a health alert only when there is a change in the normal activity as well as sleep pattern of 

the reference person. 

V. RESULT 

 In this automated health alert system, it will generate an alert when there is any change in the sleep pattern and repetitive action. 

Any changes in the normal Sleep pattern can be recognised by a parallely facing camera. Variation in Sleep pattern(bed restlessness) 

can be identified by comparing the collected data with the reference data. Sleep pattern changes can be detected from the facial 

analysis. Here centroid tracking is used for face analysis. In figure 4 middle of the eyebrows is treated as centroid. Small variation 

from the centroid is permitted it ranges from X= -145 to 145, Y= -60 to 60. Within this range it is taken as a standard one and any 

variation from this range will result in an alert. This alert can be indicated by an LED. Figure 6 represents the sleep pattern (bed 

restlessness) recognition. Figure 7 shows the health alert generation by an LED bulb. 

 

Fig.6 Sleep pattern (Bed restlessness) detection. 

 

Fig.7 Health alert generation in LED 

VI. CONCLUSION 

 An efficient and effective health alert system can reduce the number of visits to the hospital, and also provide a healthy living for 

the elderly people. In this paper the health alert generation was based on changes in sleep pattern and repetitive action (frequent usage 

of daily actions). The raspberry pi camera was used for collecting the live status of a person who is in the detecting area of camera. 

Neural network helps to compare the live data with trained data, if any health changes occurs, the data related to the health changes 

will be stored in the micro SD for future reference and also generate a health alert by blinking the LED. Early health changes was 

recognized passively by the system, This health alert system help us to provide an opportunity for early treatment and also help us to 

identify health issues before it becomes complicated. This system helps to reduce the health care cost and also provide better lifestyle 

for the elderly persons. 
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