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Aiming at the problems of difficult medical treatment for urban residents, low efficiency of hospitals, imbalance of medical
resources and difficulty to meet the demands of patients, this paper proposes an urban intelligent medical service system based
on multiobjective decision-making optimization strategy. Firstly, it analyzes the medical service demands of urban residents
and points out that the urban intelligent medical service system should provide comprehensive services for residents; the main
demands include basic medical demands, expected medical demands, and health care medical demands. Secondly, based on
demand analysis, an urban intelligent medical service system composed of government, community hospital, large hospital,
and urban residents is designed. The system has three kinds of system functions: customer business services, basic services, and
institutional information services. Then, the overall process of the system before and after treatment of urban residents is
introduced. Finally, according to the optimization objectives of the system: low medical cost, fast treatment speed, and high
service satisfaction, the corresponding optimization strategies are formulated to optimize the urban intelligent medical system,
reduce medical cost, improve treatment speed, and improve customer satisfaction, to better serve urban residents.

1. Introduction

With the rapid development of economy and the continuous
improvement of people’s living standards, the people will
put forward higher requirements for medical services. Med-
ical service is an issue of great concern to all countries, while
China is a country with extremely uneven development. For
people in remote areas, medical resources are relatively
scarce. It is impractical to go to the outpatient department
of large professional medical institutions for expert diagnosis
and treatment. For areas with better development, the popu-
lation density is large, and it is also very difficult to make an
appointment with an expert. This situation has caused a
great consumption of human resources, and at the same
time, it cannot meet the demands of patients well.

Looking at the whole medical industry in China, medical
institutions generally have the so-called “intelligent” medical
service system. In fact, they only have simple service func-
tions such as reservation and query. Such a system is still

far from “intelligent.” The internal systems of the hospital
have not been integrated, and the data between medical
institutions are difficult to share. These problems are also very
serious. Despite the deepening of China’s medical reform, the
long-standing situation of difficult medical treatment, low
hospital efficiency, imbalance of medical resources, and diffi-
cult guarantee of patients’ demands has not been significantly
alleviated, which seriously restricts the improvement of the
quality of life of the Chinese people [1]. For most residents,
real-time, convenient, economic, high-quality, professional,
and systematic medical services are the real intelligent medical
services in their eyes. The final service object of intelligent
medical treatment is patients and residents with health
demands. The construction process should follow the princi-
ple of “people-oriented” [2]. Such a medical service system is
conducive to the harmonious development of society and
meets the vital interests of the people.

Therefore, in order to ensure the quality of urban intelli-
gent medical services and improve residents’ satisfaction with
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intelligent medical services, this paper will start from the resi-
dents’ demand for intelligent medical services, take this as the
center to build the urban intelligent medical service system,
and put forward corresponding system optimization strategies
according to the residents’ objectives and requirements, so
that the design of urban intelligent medical system can truly
meet the demands of residents.

2. Related Works

Intelligent medical, orWIT120 for short, is to realize the inter-
action between patients and medical personnel, medical insti-
tutions, andmedical equipment by building a regional medical
information platform for health records and using the most
advanced Internet of things technology, to gradually achieve
informatization [3]. Intelligent medical originates from the “
intelligent earth” strategy proposed by IBM in 2009. It is an
advanced manifestation of hospital information system and
plays a positive role in the integration of medical resources,
the upgrading of medical software and hardware equipment,
the humanization of medical model, and the affinity of medi-
cal expenses [4, 5]. The development of intelligent medical ser-
vice system has experienced many stages.

An intelligent medical service system was first used in
the information management system of medical institutions
to assist the daily operation of medical institutions. Among
them, Zhu et al. designed an information management sys-
tem for monitoring medical infection, which can automati-
cally warn and monitor, manage medicine at different
levels, analyze the rationality of equipment use, and take
effective control measures for hospitalized infection in time
[6]. Yao used information technology and other scientific
and technological means to design a set of medical device
acceptance guidance management information system,
including acceptance things, business management, query
results, forms, and other functions, which improved the effi-
ciency of inspection work [7]. Thi et al. pointed out that the
management of medical equipment in hospitals in northern
Vietnam is very simple and does not use information tech-
nology, which is very difficult for the management and effec-
tive utilization of medical resources. Based on this, they
proposed an application model of information technology
in medical equipment management to improve the informa-
tion management ability of medical equipment [8].

With the development of Internet of things technology, a
medical service system began to provide services to users
relying on the Internet of things framework. Among them,
Gong et al. believed that the emergence of Internet of things
technology has promoted the development of medical infor-
matization, and privacy protection is a very important but
unsolved problem. Therefore, considering the characteristics
of Internet of things and privacy protection, they designed a
prototype system based on software and hardware [9]. Ullah
et al. designed the intelligent medical comprehensive service
platform based on Internet technology, including four layers:
sensor layer, network layer, Internet layer, and service layer.
All layers cooperate effectively and efficiently and can use
smart phones to access the patient health data platform
[10]. Adame et al. integrated RFID and WSN technology

to build an Internet of things hybrid monitoring system for
medical and health care environment, which can provide
the location, status, and tracking of patients and obtain
high-quality medical care and intelligent service opportuni-
ties [11]. Lu et al., under the complex business background
of the medical Internet of things environment, developed the
command medical service system in the Internet of things
environment based on the open-source project and verified
through the experiment of real dataset that the system can
promote the rational utilization of medical resources and
improve the efficiency of diagnosis process to a certain extent
[12]. Akkaş et al. built a health care system based on internet of
things technology to detect the vital signs of patients, includ-
ing the data of pulse rate, plethysmography, and relative oxy-
gen ratio, assist in life, manage chronic diseases, and provide
personalized medicine treatment [13]. Cheng et al. developed
an intelligent hospital information management system based
on internet technology to meet the functions of patient reser-
vation, viewing medical records and hospital news. At the
same time, it can also manage the hospital more comprehen-
sively [14]. Onasanya and Elshakankiri used Internet of things
technology to build an intelligent health care system for cancer
care, increase the choice of existing treatment, and provide
more solutions for health care [15].

In the era of rapid development of big data and cloud com-
puting technology, the medical service system is developing in
the direction of intelligence, integrating a variety of information
technologies to provide remote intelligent medical services.
Manogaran et al. proposed a new ecosystem architecture based
on Internet of things and big data technology, which can pro-
vide a safe intelligent medical monitoring and alarm system
[16]. Smys and Raj focused on the analysis of patients with
heart disease, built a medical information system using the
technology of the combination of Internet of things and big
data analysis, and transmitted the data collected by sensors to
the cloud through the Internet for analysis and evaluation, to
improve the accuracy of health monitoring [17]. Rajabion
et al. pointed out that the rapid growth of patient safety and
medical care will produce a large amount of data, and cloud
computing is one of the important choices to process these data.
The in-depth study of the corresponding review mechanism
will help to develop more effective medical big data processing
technology through cloud computing in the future [18]. Syed
et al. used the medical Internet of things and big data analysis
technology to provide a novel intelligent healthcare framework
to better monitor the physical activities of the elderly, make fas-
ter analysis and decision-making, and formulate better treat-
ment suggestions [19]. Zhong et al. designed a telemedicine
system based on Internet of things and cloud computing tech-
nology to solve the problems of unbalanced distribution and
low efficiency of medical resources, which can meet various
functions required by telemedicine and enable real-time com-
munication between patients and doctors [20]. Zhou et al. took
users as the center, took medical information as the main line,
and used big data, Internet of things, cloud computing, and
other technologies to establish scientific and accurate informa-
tion and efficient and reasonably intelligent medical emergency
telemedicine auxiliary system service system, which can well
alleviate the doctor-patient contradiction caused by
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information asymmetry, unreasonable allocation of medical
resources, and other problems [21].

Since IBM put forward the concept of intelligent medical
treatment in 2009, it has attracted great attention at home
and abroad. Some foreign countries and regions have
launched intelligent medical construction plans [22]. At
present, some cities in China have completed the construc-
tion of intelligent medical service system. For example, Bei-
jing has established an intelligent emergency medical
coordination platform, including emergency command cen-
ter, emergency vehicles, medical staff, and receiving hospi-
tals [23]. Shenzhen has launched the resident health card
project, including medical business collaboration, patient-
centered family medicine, medical resource service platform,
medical information management system, electronic medi-
cal record management system, and other services [24].
Hangzhou launched “medical credit payment” to realize
the function of diagnosis and treatment before repayment
and reduce the trouble of settlement failure and round-trip
recharge balance during treatment due to insufficient bal-
ance [25]. Most urban smart healthcare did not investigate
the main objects of medical services before and after con-
struction, and the results of construction are not necessarily
what urban residents need most. At the same time, the goal
of intelligent medical development is not only to better treat
patients but also to keep people healthy.

To sum up, the design of urban intelligent medical ser-
vice system based on multiobjective decision-making opti-
mization strategy should carry out the overall design and
functional design according to the demands of residents
and continuously optimize the system design according to
the objectives and requirements of urban residents, to make
urban smart medical truly meet the demands of citizens and
realize real service for the people.

3. Demand Analysis of Urban Intelligent
Medical Service System

3.1. System Analysis. The service object of the urban intelli-
gent medical service system is every resident. Providing per-
fect medical service to individuals is the product of the
development of intelligent medical today. The current intel-
ligent medical system only has simple service functions such
as remote reservation and intelligent guidance, which causes
great consumption of human resources and cannot meet the
requirements. For residents in remote areas, due to the lack
of medical facilities, what they need is real-time, convenient,
efficient, high-quality, and complete medical services. For
residents in well-developed areas, due to the fast pace of life
and busy work, it is very difficult to make an appointment
with some high-level medical institutions. What they need
is convenient, efficient, and intelligent medical services. At
the same time, with the continuous improvement of living
standards, residents pay more and more attention to health,
and it is also very necessary to provide health services for
residents. Therefore, the urban intelligent medical service
system should provide comprehensive services for residents,
so that patients can see a doctor at home, register online
according to expert diagnosis, browse health information,

and remote emergency medical rescue calls. The design
and research of urban intelligent medical service system
are very important for the process of medical service infor-
matization and can contribute to solving medical problems
for the society. The overall requirements of the system are
as follows:

(1) Good interface display enables users to query rele-
vant medical data intuitively, quickly, and
conveniently

(2) Due to the large number of users of the system, safe
permission management is required

(3) Service oriented can provide various types of services
according to user demands

(4) Perfect feedback mechanism enables users to feed
back problems and suggestions to relevant organiza-
tions, to make the system run more healthily

(5) The information of medical institutions in the sys-
tem is interconnected, which can quickly know the
patient’s condition and provide medical help

According to the analysis of the overall requirements of
the system, the urban intelligent medical service system
includes medical service requirements and system perfor-
mance requirements.

3.2. Medical Service Requirement. The main medical service
demands of urban intelligent medical service system include
basic medical need, expected medical need, and health care
medical need. Basic medical demands are the most basic
medical need of residents. Expectant medical demands are
not only a medical need that cannot be well realized at pres-
ent but also a medical need that residents look forward to
very much. Health care medical demands are to meet the
daily health demands of residents. Medical demand of urban
residents’ intelligent medical service system is shown in
Table 1.

3.3. System Performance Requirement. The users of urban
intelligent medical service system are residents, medical staff,
and system managers in the area where the medical institu-
tion is located. Because the number of users is very large, and
with the promotion and optimization of the system, the
number of users is bound to increase. Therefore, the system
needs certain performance requirements:

3.3.1. Security Requirement. An urban intelligent medical
service system contains a large amount of privacy informa-
tion and institutional confidential information, including
basic information and service records of patient users and
training set data in intelligent diagnosis system. The above
information is our sensitive information and must not be
disclosed except for use in the system. The leakage of medi-
cal data will not only cause the insecurity of the system and
easy to be attacked and destroyed but also cause more seri-
ous social impact such as people’s distrust of medical institu-
tions. Therefore, the most important thing for the security of
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the system is the protection of sensitive data and the protec-
tion of data interaction in the process of communication.

3.3.2. Stability Requirement. The urban intelligent medical
service system provides services to residents at any time, so
it should operate around the clock. If the server is inter-
rupted, various services to residents will be stopped, which
will cause a very bad user experience. Therefore, when the
server has problems and cannot work normally, it can timely
monitor and quickly restore the normal operation of the

server, to ensure that the system can provide continuous
and reliable uninterrupted service. It is also necessary to
have fault-tolerant treatment for various misoperations to
avoid affecting the correctness of the business, to ensure
the stability of the system.

3.3.3. Ease of Use Requirement. Ease of use requires that the
operation interface of the system is simple, the process is
simple and easy to understand, and it is easy to use and fea-
sible in operation. Users and managers do not need to

Table 1: Medical demand of urban residents’ intelligent medical service system.

Demand type Demand content

Basic medical demands

Patient information security

Good hospital service attitude

Hygienic and comfortable medical environment

Safe and effective medication

Expectant medical demands

Rapid and effective response to emergencies

Diagnosis and treatment by experts

Diversified payment methods of medical expenses

Short waiting time for registration, medical treatment, and medicine collection

Low medical expenses

Health care medical demands

Standardized electronic records of citizens’ health

Effective health exercise

Healthy diet plan

Convenient diagnosis and treatment of daily minor diseases
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Figure 1: Overall system architecture.
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download and install a special desktop client. They can get
the service by using the browser.

4. Design of Urban Intelligent Medical
Service System

4.1. Overall System Design. Based on the analysis of the
demands of urban intelligent medical service system, the
overall architecture of the system is designed, as shown in
Figure 1.

The system consists of four parts: government, commu-
nity hospital, large hospital, and urban residents. In the
urban intelligent medical service system, the government is
responsible for the supervision, governance, standardization,
and support of hospitals and community hospitals to main-

tain the normal operation of order. As the main carrier of
providing medical services, hospitals play an important role
in the system, providing medical services directly to urban
residents, and the interconnection between medical institu-
tions in the region realizes the sharing of medical resources
and data. Community hospitals provide medical services to
urban residents, issue referral certificates to patients when
necessary, go to large hospitals for treatment, and learn from
large hospitals at the same time. The information between
large hospitals is interconnected. They strengthen personnel
training and management, strengthen the exchange of refer-
ral medical care, and provide medical services and feedback
for urban residents. Urban residents can seek medical help
from community hospitals or large hospitals and pay corre-
sponding treatment fees. If they have problems, they can

System function

Customer business
services Basic services Institutional

information services

Medical institution
management

System maintenance
services

Personal information
services

Security services

Electronic medical
record services

Online reservation

Parallel diagnosis

Online drug sales

Medical information

Telemedicine
intervention

Feedback
information

Figure 2: The system function diagram.

Name
Gender

Age
Date of birth

Profession Residents User Doctors

Name
Gender
Age
Date of birth
Work experience
Education background

Figure 3: The personal information of system users.
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feed back to community hospitals, large hospitals, or the
government.

Based on the demand analysis of urban intelligent med-
ical service system, the system needs to realize three types of
medical service, including customer business service, basic
service, and institutional information service. Customer
business services include online reservation, parallel diagno-
sis, online medicine sales, medical information, telemedicine
intervention, and feedback information. Basic service is the
basis or prerequisite of business services, including personal
information service, security service, and electronic medical
record service. Institution information services provide med-
ical institution management and system maintenance ser-
vice. The system function diagram is shown in Figure 2.

4.2. Detailed System Design

4.2.1. Personal Information Services. Personal information
services provide the functions of listing, filling, adding, mod-
ifying, and searching personal information. The personal
information service function is applicable to all registered
users in the system. The basic information mainly includes
name, gender, age, date of birth, and profession. Doctors
have more personal information than patients, including
medical work experience and medical education back-
ground, which can be used by patients to judge their profes-

sional ability without knowing doctors. The personal
information of system users is shown in Figure 3.

All functions of the system require the user to log in and
use it. When using it for the first time, the user needs to reg-
ister and fill in various information according to the prompt.
The system will assign a unique user ID to the user, and the
filled data can be modified at any time. Then, enter the login
page and enter user information such as account number
and password. After submission, the login is successful if it
is verified, and the user can choose other services. The flow
chart is shown in Figure 4.

4.2.2. Security Services. The urban intelligent medical service
system carries many important sensitive data, such as
patients’ basic information, diagnosis, and treatment data.
If the privacy information is leaked, it will cause extremely
serious consequences, such as identity theft, identity infor-
mation leakage, and being falsely lent, which will cause great
reputation and economic losses to the victims. Therefore,
the core of system security is to protect the relevant data of
urban intelligent medical service system from various forms
of theft, destruction, and tampering. Security measures
should be deployed from the physical, network, system,
application, and data levels to meet the security objectives
and relevant security requirements stipulated by the state.

4.2.3. Electronic Medical Record Services. Electronic medical
record services include four parts: medical record index
object, medical record object, operation index, and allergy
index. The setting of medical record index comprehensively
shows the whole process of patient’s condition diagnosis in
terms of time, to provide support for future diagnosis and
research. If the patient is newly diagnosed, the doctor needs
to start a new medical record index entry for the patient and
fill in the first diagnosis symptoms into the medical record
index. Otherwise, the index related to the patient should be
found in the patient’s original medical record index. Doctors
need to fill in medical records after a diagnosis and
completely record the patient’s symptoms, diagnosis conclu-
sions, patient signs, and other routine medical information.
The allergy index and operation index reflect the patient’s
allergy history and operation history, which is very impor-
tant for the doctor’s diagnosis. When giving the doctor’s
order, the doctor will avoid the medicine allergic to the
patient and consider the situation according to the previous
operation before the operation. The electronic medical
record information is shown in Figure 5.

4.2.4. Online Reservation. Online reservation service is a self-
help online selection of appropriate medical services for
patients, which is conducive to reducing queuing troubles
and calming patients’ emotions, and can maximize the utili-
zation of medical resources. Medical services need to be
announced in advance by doctors to form a list for patients
to choose the services they need. Patients can carry out intel-
ligent diagnosis. After the patient selects his uncomfortable
part on the human body diagram, he selects the symptoms
and severity of the part, selects the department according
to the results of intelligent diagnosis, and then selects the

Start

Whether or not
registered

Yes

Yes

Yes

Yes

No

No

No

No Fill in the required
information for registration

Registered
successfully

Save user
informationLogin page

Enter account
and password

Verification passed

Login
successful

End Submit

Modify personal
information

Is the information
complete

Is the information
complete

Settings
page

Figure 4: System login flow chart.
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doctor in the department to make an appointment. After
successful submission, the system returns the appointment
results. The flow chart of online reservation service is shown
in Figure 6.

4.2.5. Parallel Diagnosis. The system provides online diagno-
sis function for doctors and patients, that is, parallel diagno-
sis. Parallel diagnosis service provides text interaction service
and supports visual interaction at the same time. Both
patients and doctors can initiate parallel diagnosis commu-
nication. After the communication is completed, a diagnosis
record will be generated, including patient ID, doctor ID,
date, and time of diagnosis start and communication con-
tent. The interaction diagram of parallel diagnosis is shown
in Figure 7.

4.2.6. Online Medicine Sales. Online medicine sales service
provides convenient online medicine purchase services for
patients, who can buy medicine without leaving home. After
seeing a doctor, the patient buys medicine on the single line
according to the prescription issued by the expert. Online
medicine information is shown in Figure 8.

4.2.7. Medical Information. Medical information provides
residents with health information, announcement notice,
and hospital introduction. Health information is aimed at
promoting a healthy life and providing residents with health
and health care information. The announcement notice pro-
vides residents with information such as process introduc-
tion, expert symposium, and precautions. Hospital

introduction introduces the situation of the hospital. The
content of medical information is shown in Figure 9.

4.2.8. Telemedicine Intervention. Telemedicine intervention
is to provide online medical intervention services when
patients encounter an emergency and doctors or medical
institutions cannot provide timely assistance. The patient
requests the doctor for rescue through the telemedicine
intervention system and sends a help request. The request
information includes the description of the symptoms. The
doctor on duty of the emergency center can check the
uploaded first aid information. Combined with the patient’s
electronic medical record, the patient can know what first aid
suggestions the patient needs at present and send help sugges-
tions to him or remote video call guidance through the system.
Help and advice mainly provide suggestions for emergency
rescue of patients, help patients correctly dispose of wounds
at the first time, and provide other first aid information and
guidance. Telemedicine intervention is shown in Figure 10.

4.2.9. Feedback Information. Feedback information service is
mainly used to feed back problems, suggestions and satisfac-
tion evaluation to hospitals and governments. After receiv-
ing the feedback, the hospital and the government should
reply and solve the problem in time. The interaction dia-
gram of feedback information service is shown in Figure 11.

4.2.10. Institutional Information Services. Institutional infor-
mation services provide medical institution management
and system maintenance functions, including online

Last update time

Inspection required and results

Patient ID
Medical

record index
object

Doctor ID

The start time

Allergy index

Medical
record object

Electronic
medical record

Detailed description
of surgical procedure

Treatment method
Subordinate departments

Operation
index

Laboratory tests required and results

Patient’s current symptoms

Is it allergic

Whether surgery is required

Basic signs

Start time of diagnosisEnd time of diagnosis

Diagnosis conclusion

Contents and results of treatment

Needed medicine

The operation name

Date

Medications used

Case index number

Date

Allergic type Allergy symptoms

Subordinate departments

Degree of danger

Figure 5: The electronic medical record information.
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reservation management, physician management, depart-
ment management, medicine management, user manage-
ment, medical information management, and feedback
information management. The institutional information ser-
vice function is shown in Figure 12.

(1) Online reservation management: it mainly checks
whether the reservation has expired. If it has expired,
the reservation will be deleted.

(2) Physician management: it mainly refers to the change
of doctors in departments and the modification of per-
sonal information of medical staff.

(3) Department management: it is mainly used to add
and delete departments.

(4) Medicine management: it is mainly to strictly input
and manage the medicine name, classification, batch,
number, inventory, and other information to ensure
the adequacy and safety of medicine.

(5) User management: it is mainly to click and count
into the user management page in the background
management system. In order to ensure the security

of user information, all patient information can only
be viewed by the administrator. The administrator
can view the patient, but in the privacy protection,
the patient information cannot be modified. The
patient can be pushed to the inspection report process.

(6) Medical information management: it mainly pub-
lishes medical information, deletes, or modifies
announcements.

(7) Feedback information management: it mainly views
the feedback information and enters the reply
content.

4.3. System Flow Chart. The flow chart of urban intelligent
medical service system includes the processes before, during,
after, and outside the treatment of patients. The flow chart is
shown in Figure 13.

Patients need to log in to the system and verify their
identity before treatment. During treatment, they can con-
sult experts online or make an appointment online and then
go offline for treatment. They can also make an emergency
medical assistance call. After treatment, they can buy medi-
cine according to the prescription issued by the doctor. They
can buy medicine online or offline, and the doctor can also
implement referral according to the patient’s condition and
the matching of hospital resources. In addition to medical
treatment, users can operate personal information services
and can also obtain medical information, feedback informa-
tion, etc.

5. Multiobjective Decision-Making
Optimization Strategy

In the urban intelligent medical service system, residents can
obtain complete medical services. After receiving the services,
they can give information feedback to the whole service system
through satisfaction evaluation, asking questions, making sug-
gestions, and making demands. After receiving the informa-
tion, the government or medical institutions solve the
feedback information through an effective path, to optimize
the system. Community hospitals are interconnected with
large hospitals to provide auxiliary medical services for resi-
dents through government supervision and support. Residents
feedback the medical service activities provided by the com-
munity through certain ways. Residents can give feedback on
the medical service activities provided by large hospitals and
can also feedback problems and suggestions to the
government.

This paper uses the multiobjective decision optimization
strategy to study the system design and puts forward the cor-
responding optimization strategy according to different opti-
mization objectives to achieve the optimal design of the
system. From the perspective of the demands of urban resi-
dents, the optimization objectives mainly include three
aspects: low medical cost, fast medical treatment speed,
and high service satisfaction. Based on the optimization
objectives, the corresponding optimization strategies are for-
mulated as follows:

Start

Whether or not
intelligent guidance

Make an
appointment

Select
department

Select
physician

Select time
period

Show reservation
information

End

Check whether the reservation
is submitted successfully

Intelligent
guidance

Select the
discomfort area

Select symptom
site

Tick the symptom and
select the severity

Submit

DiagnosisYes

Yes

No

No

Figure 6: The flow chart of online reservation service.
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(1) Reduce the cost of medical treatment and reduce the
economic pressure of urban residents

Optimize online consultation. If it is a minor disease,
patients can consult experts online. After the experts pre-
scribe, they can buy medicine online, to stay at home and

reduce the cost of medical treatment. If it is a serious disease
and needs offline treatment, patients can make an appoint-
ment with experts from relevant departments after accurate
intelligent guidance before registration, to reduce the misdi-
agnosis rate. At the same time, the diagnosis and treatment
information of patients should be interconnected among

Data transfer, information
input and display

Material rewards

Material rewards

Cash flow

Cash flow

Patient userDoctor user Communication platform

Communication between
doctors and hospital

Communication between
patients and hospital

Data transfer, information
input and display

Hospital

Figure 7: The interaction diagram of parallel diagnosis.

Type of medicine
Nourishing and

nourishing

Family standing

Traumatic injury

Health supplies

Burn and scald

Eyes, ears, nose and throat

Clearing heat and relieving pain

Gastrointestinal medication

Vitamin minerals

Soothe the mind and replenish the brain

Soothe the mind and help sleep

Tonifying qi and blood

Strengthen spleen and kidney

Cold paste/paste paste

Eye patch, eye mask

Acne and scar removal

Nasal care

Traditional Chinese medicine health care

Figure 8: Online medicine information.
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various medical institutions, so that doctors can obtain the
treatment data of patients at any time, which can avoid
repeated examination and reduce the cost of seeing a doctor.
There should be a reasonable medicine use supervision sys-
tem, which can standardize the diagnosis and treatment ser-
vice behavior in the links of medicine purchase, entry, and
use, avoid large prescriptions, and reduce the medicine cost
in the treatment process. Through health lectures, active dis-
ease prevention, and effective disease intervention, it can

reduce medical costs, reduce the prevalence of chronic dis-
eases, effectively control the development of existing dis-
eases, and promote the rehabilitation of diseases. Doctors
should fully grasp the health status of residents, send person-
alized health information to residents through the system,
such as reminding patients with chronic diseases to take
medicine, drink water, and exercise, and comprehensively
monitor, analyze, evaluate, prevent, and maintain healthy
people, subhealthy people, and sick people.
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Figure 9: The content of medical information.

Doctor side

Platform

Internet connection
Video guide

Add a request for medical help

Patient side

First aid information
First aid information guidance

Help and advice

Patient ID
Detailed symptom description

Request time
Current location

Figure 10: Telemedicine intervention.
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(2) Improve the speed of medical treatment and increase
the convenience of urban residents

To improve the response speed of the system, including
browsing the system home page, clicking on various func-
tions, intelligent diagnosis, and analysis, to facilitate urban
residents to quickly obtain medical services. Due to the large
number of users, the service is usually characterized by short
time, many requests, and less content in a single request.
Therefore, the load capacity of the server should be strong
to ensure that the system does not crash. The system shall
have fault-tolerant treatment for various misoperations to
avoid affecting the correctness of business and ensure the
stable operation of the system. When consulting doctors
online, the doctor on duty should be online all the time, be

ready to provide services to patients at any time, and reply
in time. According to the appointment time, the appoint-
ment patients should be reminded of the time, to facilitate
the offline treatment of patients and reduce the waiting time.
When the patient visits, the doctor can timely understand
the patient’s past medical history, past medication, allergy
history, and operation history by accessing the patient’s elec-
tronic medical record, to make a quick and accurate judg-
ment and improve the speed of seeing a doctor.

(3) Provide comprehensive services to improve the satis-
faction of urban residents

Realizing the interconnection between medical institu-
tions and the government is a way for the government to
realize the supervision and management of hospitals. The
government should establish a sound and sound policy sys-
tem for medical treatment in the medical system. This will
promote the construction of hospitals, help hospitals update
and upgrade medical equipment in a timely manner, ensure
the advanced nature of medical equipment, and improve the
level of medical equipment in hospitals. On the other hand,
it can urge medical staff to take their work seriously and
improve the quality of diagnosis and treatment in the hospi-
tal to a certain extent. There should be a good medical envi-
ronment, including natural environment and humanistic
environment. The natural environment is mainly the light,
temperature, and health of the hospital, and the humanistic
environment is the culture of the hospital, the service atti-
tude, and moral level of medical personnel. If the medical
staff in the hospital are high-quality and capable, the service
quality of the medical staff must be impeccable, and they
must be serious and responsible for their work. They can
constantly adjust the treatment plan according to the
demands of patients, have a good service attitude, work effi-
ciently, and respond to the complaints of relevant parties in
time, which will greatly improve the patient’s sense of med-
ical treatment. The information between community
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support, etc
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Figure 11: The interaction diagram of feedback information service.
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hospitals and large hospitals, large hospitals, and large hos-
pitals should be interconnected, and electronic medical
records should be established to facilitate patient referral
and realize the integration of patient information. The sys-
tem shall respond to the emergency call of patients in time
and carry out telemedicine intervention to provide help
and suggestions for patients. Medical departments and the
government should make timely response and rectification
to the requirements, complaints, and suggestions of urban
residents and optimize the urban intelligent medical system
to better serve urban residents.

6. Conclusion

This paper designs an urban intelligent medical service sys-
tem based on multiobjective decision-making optimization
strategy. The system is composed of four parts: government,
community hospital, large hospital, and urban residents. It
plays a great role in promoting the improvement of medical
service quality and level and people’s health level in the city.
The overall design and functional design of the system are
based on the basic medical demands, expected medical
demands, and health care medical demands of urban resi-
dents. Among them, basic medical demands include patient
information security, good hospital service attitude, hygienic
and comfortable medical environment, and safe and effective
medication; Expectant medical demands include rapid and

effective response to emergencies, diagnosis and treatment
by experts, diversified payment methods of medical
expenses, short waiting time for registration, medical treat-
ment and medicine collection, and low medical expenses.
Health care medical demands include standardized elec-
tronic records of citizens’ health, effective health exercise,
healthy diet plan, and convenient diagnosis and treatment
of daily minor diseases. According to the demand analysis,
the system needs to realize three types of medical services,
namely, customer business service, basic service, and institu-
tional information service. Among them, customer business
services include online reservation, parallel diagnosis, online
medicine sales, medical information, telemedicine interven-
tion, and feedback information. Basic services include per-
sonal information services, security services and electronic
medical record services. Institution information services
provide medical institution management and system main-
tenance services. From the perspective of the demands of
urban residents, the optimization design of the system is to
meet the multiobjective decision-making optimization of
low medical cost, fast medical treatment speed, and high ser-
vice satisfaction. According to the objectives, the corre-
sponding optimization strategies are formulated: reduce the
cost of medical treatment and reduce the economic pressure
of urban residents. Improve the speed of medical treatment
and increase the convenience of urban residents. Provide
comprehensive services to improve the satisfaction of urban
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residents. According to residents’ demands and optimization
objectives, urban intelligent medical service system should
be continuously optimized to better serve urban residents.
Future research can focus on the key issues that have not
been completed in this field, that is, the quantification and
distribution form of medical resources.
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