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Abstract: At present, due to the objective factors such as large building scale, large 

number of departments, scattered layout and complicated patient treatment process 

in medium and large hospitals, the problems of poor patient treatment experience and 

low efficiency of hospital diagnosis are very prominent. Therefore, we design hospital 

internal navigation software in this paper. The software has built-in a detailed visit 

flow chart in the hospital for patients' reference, and provides visual navigation 

services by using a flat map to restore the internal structure of the building. On the 

other hand, the internal navigation system of the hospital can quickly and accurately 

navigate to each floor of the hospital, the outpatient department, and gather 

information flows inside the hospital together. In this way, an intelligent and 

convenient service system can be realized, so as to reduce the cost and task of guiding 

personnel. Then it can help patients to see a doctor more conveniently and improve 

the actual experience of patients. 
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1. Preface 

At the present stage, large and medium-sized hospitals across the country regard 

information construction as one of the important links of hospital development, and 

advocate to integrating the idea of "everything for patients" into the current 

information construction [1-3]. However, with the increasing number of patients, and 

facing the huge scale inside the hospital, the continuous expansion of the department 

and more complex but necessary procedures, patients often need to rush between 

different floors in the process of treatment [4, 5]. According to long-term survey 

statistics, the hospital stay time of patients is still increasing, the efficiency of diagnosis 

in various hospitals is relatively low, and the patients' satisfaction with the experience 

is also gradually declining [6, 7]. The most prominent problem is that patients entering 

the hospital are like entering a maze. Now the traditional internal signs of the building 
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can no longer meet the demand of the increasing number of patients. This not only 

puts great pressure on hospitals, but is also an important factor in the rise of doctor-

patient disputes in recent years [8-10].  

How to do a good job in hospital patient navigation and improve patient experience is 

our research direction. To improve the efficiency of medical treatment is our mission. 

At the same time, we also combined with the current common solutions, such as 

setting up guidance posts, building a modern guidance system and other solutions. 

Taking the essence and discarding the dross, the navigation system which provides 

comprehensive and precise service for patients is realized. It can also greatly improve 

the uncertainty and limitations of manual guidance, and solve the subjectivity problem 

that some modern guidance systems of hospitals are biased towards their own 

strength and expert propaganda. 

 

2. Software design 

2.1 Software overview 

This paper selects XinQu Hospital as an example, the First Affiliated Hospital of Henan 

University of Science and Technology. We use Android studio development software 

to design and develop software. The designed software mainly has the following 

functions: 

1) Help patients understand the medical treatment process: The medical treatment 

process of large hospitals is complicated, and there are certain differences in the 

medical treatment process of different hospitals. Patients usually do not understand 

the medical treatment process of the hospital they are visiting. They need to pay 

special attention to this when they see a doctor. The internal navigation software of 

the hospital provides a detailed flow chart of medical treatment in the hospital for 

patients to refer to when visiting a medical examination. 

2) Locate departments and clinics: Patients can enter the name of the department or 

clinic in the search bar to get the floor and location of the corresponding department 

or clinic. 

3) Provide department guidance: patients who need to be examined will go between 

the clinic and the department when they see a doctor. Even if the doctor tells the 

patient how to go, some patients who are not familiar with the hospital still don't know 

where to go after going out of the clinic. Traditional ground signs are also difficult to 

meet the needs of patients. The software can provide path planning between various 

departments and outpatient clinics for users to choose, which saves patients the time 

to find their destinations. 

2.2 Map drawing 

In order to provide path navigation and locating departments and clinics for patients, 
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a flat map of the entire hospital needs to be drawn first. A clear map is the basis for 

completing route navigation. The map design of this software is divided into two types. 

One is a picture-based floor preview, as shown in figure 1, which is suitable for patients 

with clear directions. The other is a graphical interface based on controls, as shown in 

figure 2. The map design is done in Android studio, using Kotlin language and 

ConstraintLayout layout which is very suitable for writing interfaces in a visual way. It 

can effectively solve the problem of excessive layout nesting. We use controls such as 

ImageButton and ImageView to draw various rooms. 

 

 

 

According to the flat floor map provided in the hospital, we restored it to the Activity 

of each floor. Each room is represented by an independent control. When drawing a 

map, first we represent the room in the corner of each floor with ImageButtons, and 

set its corresponding ID attribute and aspect ratio. Then use the relative position of 

other controls relative to the control position in the corner to show the remaining 

rooms in turn. For facilities such as toilets, escalators, stairs, and elevators, they are 

represented by ImageView controls. The remaining space is the corridor.  

 

3. Navigation algorithm 

The navigation of this software relies on the A* algorithm which is the most effective 

direct search method for solving the shortest path in a static road network. Suppose 

Fig.2: Third floor Fig.1: Main interface 
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the starting point is A, the ending point is B, the intermediate state is N. They all have 

abscissa x and ordinate y. The formula is: 

F(N)=G(N)+H(N) 
F(N) is the estimated cost from the start point to the end point via state N. 

G(N) is the actual cost from the starting point to the intermediate state N in the state 

space. 

𝐺(𝑁) = 𝐺(𝑁 − 1) + √((𝑁 − 1). 𝑥 − 𝑁. 𝑥)2 + ((𝑁 − 1). 𝑦 − 𝑁. 𝑦)2 

H(N) is the estimated cost of the best path from state N to the destination. 

𝐻(𝑁) = √(𝐵. 𝑥 − 𝑁. 𝑥)2 + (𝐵. 𝑦 − 𝑁. 𝑦)2 

The entire map interface is divided into nodes by us. The attributes of some areas 

where patients can walk, such as corridors and halls, are set as reachable, and the 

attributes of other areas are set as unreachable.  The procedure of navigation 

algorithm is as follows. 

1) We save the starting point A as the point to be processed in an "open list" 

2) The A* algorithm starts to find all reachable nodes around the starting point, 

ignoring the unreachable nodes. They are added to the open list, and the starting 

point A is saved as the parent node of these nodes. 

3) The starting point A in the open list is deleted, and it is added to a "close list". All 

nodes that do not need to be checked again are saved in the list. After the above 

steps, the "open list" contains all nodes around the starting point A except for 

obstacles. A is the parent node of these nodes. The algorithm calculates the value of 

G, H, and F for each node, and sorts these nodes from small to large according to the 

value of F. The following operations will occur on the node with the smallest F value. 

4) Remove it from the open list and add it to the closed list. 

5) Skip those that are unreachable or in the "close list" and check all neighboring 

nodes. Add them to the open list. If they are not already in the "open list", take the 

selected node as the parent node of the new node. 

6) If an adjacent node is already in the “open list”, check whether the current path is 

better. 

7) Repeat this process until the end point B is added to the "open list". This shows 

that the end point B is already around the last node that was added to the "closed 

list", and you only need to take one step to reach the end point B. 

8) We add end point B to the "close list" 

9) We show the path from the start point A to the end point B. Through the parent 

node of the end node in the "close list", the path can be displayed along the way. 

 

4. Conclusion 

The software developed in this paper is purposeful, lightweight and concise. The 
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software including the hospital's plan structure and A* algorithm for navigation can 

work normally in offline mode throughout the entire process, and will not be interfered 

by poor GPS and network signals inside the building. According to the patient's current 

medical treatment process, the software can intelligently plan a visualized navigation 

route, alleviating the problem of patients getting lost in the hospital, helping patients 

to reach the corresponding departments more quickly and accurately to complete the 

diagnosis and treatment, and also improve patient experience and satisfaction. It 

creates an efficient and intelligent navigation system for the hospital, greatly reduces 

the guidance pressure and cost of the hospital, and is a feasible internal navigation 

solution.  
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