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Abstract — Achieve real-time diagnosis and health monitoring of hospitals for patients or sub-health population by means of 
Internet of Things technology through real-time collection and tracking of the sign information by the intelligent terminal 
equipment in families, so that the limited medical resources are shared by many people, so as to effectively reduce and control the 
occurrence and development of diseases. In this paper, a new community intelligent medical monitoring system is designed to 
provide a reference model for the intelligent medical research for communities.  
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I. INTRODUCTION 
 
The national health department advocates the new 

medical resource allocation mechanism of “go to the 
community for minor illness and go to the hospital for 
serious illness”. The community medical treatment refers 
to general medical care, i.e. some medical treatments for 
the patients before referral to the hospitals or special 
hospitals. The community medical treatment is aimed to 
provide comprehensive and convenient health care 
services and the doctors are responsible for meeting the 
medical demands of the majority of individuals, 
maintaining a long relationship with patients and working 
under the specific background of family and community. 
Since the community treatment room is lack of large 
professional diagnosis and treatment equipment and 
complete medical workers, how to improve the level of 
the community medical treatment and the work efficiency 
of the medical workers is an urgent problem to be 
resolved. 

 
II. INTELLIGENT MEDICAL TREATMENT 

 
The intelligent medical treatment is to achieve the 

interaction between the patients and the medical workers, 
medical institutions as well as medical equipment by 
means of the most advanced Internet of Things 
technology by creating a regional medical treatment 
information platform for health records. In the near future, 
the medical industry will be integrated with more artificial 
intelligence, sensor technology and other high 
technologies, so as to truly incorporate intelligence into 
the medical services and promote the prosperity and 
development of the medical treatment cause. Under the 
overall background of new medical reform in China, the 
intelligent medical treatment is walking into the common 
people's life. In this paper, a portable community 
intelligent medical monitoring system is designed for 
real-time collection and tracking of the sign information 
in the family through wireless sign detection terminal 
equipment and for achievement of the real-time diagnosis 

and health alert for the patients or sub-health population 
in the hospitals, so as to improve the medical efficiency. 

  
III. OVERALL SYSTEM ARCHITECTURE 

 
The portable community intelligent medical 

monitoring system collects the patient data information 
through accurate physical detection sensor and delivers 
the data to the medical terminal equipment through 
short-distance communication. The medical terminal 
equipment is used for basic information display and 
diagnosis result statistics and will send the collected 
patient information to the remote medical server via 
Internet. The remote medical service is used to save the 
patient information and used for professional physicians 
to diagnose the patient conditions and back feed the 
diagnosis results. The patients may view the physician 
feedback results through the medical terminal. The overall 
system architecture is shown in Figure 1. 

 

Figure 1: Overall System Architecture. 
 

  
IV. KEY TECHNOLOGIES FOR SYSTEM DESIGN 

A. Internet of Things Technology  

As an important part of new-generation information 
technology, the Internet of Things technology, with the 
core and foundation of Internet, is the network extended 
and developed on the basis of Internet, but the user side is 
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extended. The Internet of Things may make data 
communication between the things and interconnect a 
thing with the Internet with stipulated agreement through 
RFID, infrared sensor, speed sensor and other information 
sensing equipment to achieve communication connection, 
thing positioning and supervision.  

The control and information interaction requirements 
are high in the portable community intelligent medical 
monitoring system. The biosensor in the diagnosis and 
treatment unit connects and transmits the human body 
blood pressure, blood sugar, body temperature and other 
physical sign status information, so that the monitoring 
system can achieve real-time control and information 
interaction for the human body. Its connection diagram is 
shown in Figure 2. 

 
Figure 2: Diagnosis and Treatment Unit Structure. 

  
The portable community intelligent medical 

monitoring system consists of the diagnosis and treatment 
unit, medical terminal, remote medical server and 
physician workstation. The diagnosis and treatment unit 
(Figure 2) is used to collect the patient health status data 
information and send the data information to the said 
medical terminal; the medial terminal is wirelessly 
connected with the remote medical server; the remote 
medical server is connected with the physician 
workstation. The diagnosis and treatment unit, as the 
illness condition data source of the whole medical 
diagnosis system, consists of the barcode scanning 
module, body temperature detection module, ECG 
detection module and blood pressure detection module. 
ECG detection module consists of ECG acquisition 
module and electro cardio-electrode patch. The ECG 
acquisition module is connected with the electro 
cardio-electrode patch. The blood pressure detection 
module consists of the blood pressure acquisition module 
and blood pressure cuff. The blood pressure acquisition 
module is connected with the blood pressure cuff. The 
barcode scanning module is used to confirm and log in the 
patient information.  

 
B. Short-Distance Wireless Transmission Technology  

The short-distance wireless transmission technology is 
one of the key technologies of the Internet of Things. The 
short-distance wireless transmission technologies widely 
used currently include wireless local area network (WiFi), 
ZigBee and short-distance communication (NFC). 

In the portable community intelligent medical 
monitoring system, the diagnosis and treatment module 
achieves short-distance communication with the medical 
terminal by Bluetooth, guaranteeing the data transmission 
stability and reducing the door-to-door service or 
household complexity; the medical terminal achieves 
low-cost Wifi or 3G communication with the remote 
server, meeting household application and some specific 
occasions without network; the medical server achieves 
communication with the physician workshop by Internet, 
as shown in Figure 3. 

 
Figure 3: System Communication Diagram.  

 
C. System Software Design Technology  

 
The intelligent medical system mainly consists of 

login module, synchronous task module, patient selection, 
system setting module, data statistics and display module, 
ECG acquisition module, blood pressure acquisition 
module, blood sugar acquisition module and body 
temperature detection module, as shown in Figure 4.  

 

 
Figure 4: System Function Module Design.  

 
The system collects the patient health status data 

information through the diagnosis and treatment unit and 
sends the data information to the medical terminal. The 
medical terminal is used for basic information display and 
diagnosis result statistics and will send the collected 
patient health status information to the remote medical 
server via network. The remote medical server is used 
save the patient health status information and used for 
professional physicians to back feed the diagnosis results 
for the patients. The patients may view the physician 
diagnosis feedback results through the medical terminal. 
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D. System Testing  
 
The functional test is conducted with ECG acquisition 

function for example. The Bluetooth is used to obtain and 
analyze the data of the measuring equipment. The data is 
collected and plotted in the form of point insertion (or 
point sampling) according to the screen resolution 
conversion with the corresponding screen physical size of 
35mm and vertical plotting ratio of (sampled 
data-0x800)/304.8* (pixel per centimeter) every 135 
points in the waveform horizontal direction according to 
the ECG waveform sapling rate 135Hz.  

The acquired ECG measurement results are displayed 
in the interface in the form of static diagram and the 
display effect complies with the waveform full-screen 
rolling refresh in dynamic acquisition, as shown in Figure 
5.  

 

Figure 5: ECG Acquisition and Display. 
 

1. Display the acquisition progress in straightforward 
manner in the data acquisition process  
2. Automatically display new acquired information after 
acquisition, and zoom in and zoom out by finger.  
3. Click “Re-acquire” in the figure to acquire new data 
again and discard old data. Click “Save” to save the data 

locally and wait for sending. 
 

 
V. CONCLUSION 

 
The portable community intelligent medical 

monitoring system, based on the latest Internet of Things 
technology and mobile platform terminal, is integrated 
with the advantages and disadvantages of traditional 
medical equipment and suitable for the national health 
department to advocate basic medical equipment to 
community. It is easy to carry and suitable for community 
door-to-door services; with low power consumption, the 
medical equipment is fully powered by battery; it is 
running stably and uses the most advanced medical sensor 
technology; it is easy to operate and the operating system 
is specially customized; it makes intelligent analysis for 
medical history and illness conditions, displays the illness 
conditions and medical history through reports and 
various legends and achieves long-distance expert 
diagnosis and treatment to greatly improve the work 
efficiency of the community medical workers and provide 
a reference model for subsequent intelligent medical 
research.   
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