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Abstract. One of the major scientific undertakings over the past few years  
has been exploring the interaction between humans and machines in mobile  
environments. In this work, we will examine how to utilize existing technology 
in order to build eHealth system for the heart patients. This system should be 
able to establish an interaction between patients and health physician so that  
patients don't need to visit clinic every time. 
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1 Introduction 

Heart patients are supposed to visit their health physicians for a routine medical 
check-up on a regular basis. Sometimes, they come from long distance and sometimes 
they miss some events because of their medical appointment. Question is that why 
patients always need to follow this old tradition, cannot they just send all needed  
information to the health physician so that he could assess them? What kinds of in-
formation do health physicians need for assessing their patients' health conditions? In 
some cases, especially in heart diseases, physical activities and emotion states are also 
required along with the physiological information for the doctor in order to examine 
his patient's conditions when he is away from the doctor's clinic [1]. Researchers think 
that following information is needed for assessing heart conditions [1] 

• Physical activities {sitting, standing, laying, walking, ascending/descending stairs, 
running, cycling, strength-training, swimming etc} 

• Emotion states {sad, dislike, joy and stress} 
• Physiological data {blood volume pulse, respiratory rate and ECG} 

2 Related Work 

A lot of research has been done for the recognition of physical activities using weara-
ble sensor. Researchers have figured out several physical activities using wearable 
sensors like sitting [2,5,6,7,8,15], standing [2,5,6,7,8,15], laying [7,15], walking 
[2,3,4,5,6,7,8,15], climbing stairs [2,3,5,6,7,8,15], running [4,6,7,8,15], cycling 
[4,7,8,15], strength-training[7,16] and so on. 
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Researchers already have identified some emotion states using sensors [9, 11]. In 
paper [9], a Bluetooth enabled skin conductance device was employed in gathering 
data in addition to the “blood volume pulse”, “electromyogram” and “respiration”. 
The researchers used the information obtained from the aforementioned techniques to 
mark the states neutral, anger, hate, grief, love, romantic, joy and reverence emotion 
states [10]. 

3 Hypothesis 

The varying information (physical activities, emotion states) recognized by a weara-
ble system along with the physiological data (blood volume pulse, respiration rate, 
body temperature and heart beat rate) pertaining to a patient can be transmitted to a 
physician, which he can then examine with the same efficiency as if the patient were 
physically present. 

• First assumption 
─ The acceleration measured by a wearable device (3D accelerometer) indicates 

which activity the person is performing (lying, sitting, walking and running, as-
cending/ descending stairs, cycling, swimming and strength-training) with 100% 
accuracy. 

• Second assumption 
─ The physiological data measured by wearable devices (EMG, blood volume, 

pulse, respiration and skin conductance sensor) indicate which emotion state the 
person is in (sad, dislike, joy and stress) with 100% accuracy. 

4 Planned Research 

In order to prove our hypothesis, we want to conduct a user study where we will hire 
heart patients and then following tasks will be performed as shown in Figure 1. 

• Heart patients will do physical activities (Sitting, Standing, running, walking,   
ascending/descending stairs, cycling and strength-training) and meanwhile their 
physiological information will be recorded. 

• We will change their emotions from Normal to sad, joy, dislike and Stress by 
showing IAPS images [12]  and follow different experimental methodologies for 
changing their emotions [13, 14], we will use Lickert scale for measuring emo-
tions. Meanwhile their physiological information will be also recorded. 

• Patients' information (Anamnesis, physical activities, emotion states, physiological 
data) will be given to a physician and he will be asked to assess patients' health 
condition. (Indirect interaction) 

• Same patients will be examined by a physician and he will assess their health con-
ditions. (Direct interaction) 

• Physician will be asked to give a feedback w.r.t direct and indirect interaction. 
(Evaluation) 
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• Later, we will do a comparison in order to know the difference between both data-
sets (direct interaction vs indirect interaction). 

 

 

Fig. 1. Overall architecture 

4.1 Test Case of our Plan 

Name: Anamnesis 

Age: Gender: BMI:

 
Physical activity 

 

Time 

 

Emotion 
states 

 

Measurement 
(ECG, BVP, Body temperature, 

breath rate) 

Sitting 09:00 – 09:02 Normal ~09:01– 09:02 

Walking 09:05 – 09:07 Normal ~09:06 – 09:07 

Lying 09:10 – 09:12 Normal ~09:11 – 09:12 

Running 09:15 – 09:17 Normal ~09:16 – 09:17 

Cycling 09:20 – 09:22 Normal ~09:21 – 09:22 

Ascending stairs 09:25 – 09:27 Normal ~09:26 – 09:27 
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Descending stairs 09:30 – 09:32 Normal ~09:31 – 09:32 

Standing 09:35 – 09:37 Normal ~09:36 – 09:37 

Sitting [Time] to joy [Time] 

Sitting [Time] to sad [Time] 

Sitting [Time] to dislike [Time] 

Sitting [Time] to stress [Time] 

4.2 Physician’s Room 

Direct Interaction 
Direct interaction between physician & patient 

 Physician would assess patient's health conditions   [Time] 

Indirect Interaction 
Results from test case with Anamnesis (without patient) 

 Physician would assess patient's health conditions [Time] 

Table 1. Feedback from Physician w.r.t direct and indirect interaction 

Accepted  

(No differ-
ence) 

Accepted 

(Minor 
difference 

Accepted to 
some extend 

Acceptable 
(with some 
conditions) 

Acceptable 
(for limited 
cases) 

Rejected 

(No match) 

   
 

 

Comments from physician: 

 

4.3 Target Group 

• We want to target heart patients (with normal risk) from age 40 to 60 years. 
• Would be great if we could get around 20 patients (negotiable). 
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