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Abstract: In recent years, with the rapid development of the automobile sales market, 

automobile 4S stores, as one of the main channels for automobile sales, are also facing 

increasing customer management pressure. The 4S car shop customer management systems 

have shortcomings such as slow synchronization of information, inefficiency and 

time-consumption, unable to meet the needs of the pre-sale, after-sale and technical support. 

These problems seriously affect customer satisfaction and loyalty, which in turn affects the 

sales performance of 4S stores. To these problems, this paper mainly combines multi-face 

recognition technology and multi-feature cascade database to design and implement a 

Web-based multi-entry face recognition customer management system for 4S car shop. The 

system adopts a multi feature cascaded database as the core technology for storing and 

processing data, which can achieve synchronization of multi entry customer recognition 

with high recognition accuracy. It effectively solves the problems of traditional customer 

management systems, improves the efficiency and accuracy of customer management, and 

has certain practical value. 

1. Introduction 

The customer management system based on face recognition plays a very important role in the 

application of the new retail industry. However, due to the fact that such systems are generally 

implemented in a stand-alone hardware network or a local area network, the scope of use of the 

system is greatly limited[1,2]. In addition, the system considers more single-entry scenarios, and is 

less compatible with multi-entry and multi-store scenarios for 4S car shop[3]. Therefore, developing 

a face recognition customer management system that meets the needs of 4S car shop has practical 

significance. Large 4S car shops generally have multiple entrances, the current face recognition 

solutions for multiple entrances are rarely studied, the design and implementation of a multi-entry 

face recognition customer management system has become an important issue[4]. Most of the 

customer management system is based on the PC platform, have shortcomings such as slow 

synchronization of information, inefficiency and time-consumption, unable to meet the needs of the 

pre-sale, after-sale and technical support[5,6]. This paper addresses the above issues, combines 
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multi-face recognition technology and multi-feature cascade database to design and implement a 

Web-based multi-entry face recognition customer management system for 4S car shop. The system 

can support the synchronization of multi-entry customer identification, and can efficiently identify 

and analyze customers, includes face detection, tracking, screening and recognition features. The 

system has been tested to effectively improve the efficiency of face detection, enables 4S car shop 

to focus on effective customers, increasing store transactions and customer satisfaction, which has 

certain practical value.  

2. System Description 

Web network architecture generally use the B/S structure (Browser/Sever), this architecture 

effectively unifies all clients, so that the core of the system functions are mainly focused on the 

server, the customer only needs to install a browser to use services and obtain data conveniently and 

efficiently[7]. 

Multi-feature cascade database is mainly in accordance with the collection of face image content, 

structure, texture, grayscale and other characteristics of the face image in the form of multi-feature 

stored in the database[8]. When face recognition is needed, by using the correlation of multiple 

features, we can quickly identify image feature matches to enhance the speed of identification and 

recognition efficiency.  

 

Figure 1: System schematic diagram 

Introducing multi-camera and multi-face recognition technology, cameras at multiple entrances 

collect data in real time from different angles and connect to the same server, which is responsible 

for face recognition and processing in the background[9]. This system mainly includes a monitoring 

collection terminal and a backend server. The functions of the monitoring collection terminal 

include: video collection, faces detection, and face transmission; the functions of the backend server 

include: feature extraction and feature optimization, as well as face recognition. The monitoring 

collection terminal uses the HAAR model to crop face images from the video stream, and transfer 

all images to the backend server for processing. The backend server prefers valid images and 

8



features to be stored in the database. At the same time, the server can load an offline database of 

face images for processing[10]. The schematic diagram is shown in Figure 1. 

This paper reanalyzes and designs the architecture of multi-entry face recognition customer 

management system to meet the needs of 4S car shop, the overall workflow of the system is given 

and the data transmission path is designed. The system does not require intervention during the 

recognition process, saving personnel time and energy. The system can efficiently identify 

customers and process customer information, increasing store transactions and customer satisfaction. 

Salesmen are able to get rid of tedious account management tasks and spend more time on sales and 

customer service. 

3. System Composition 

The WEB-based multi-entry face recognition customer management system is oriented to the 

needs of the 4S car shop, mainly focusing on system integration and customized development for 

the 4S store business[11]. The system is designed in three main layers: database, application logic 

layer, and browser application (including mobile APP). By analyzing the needs of customer 

management, the system adopts the WEB-based B/S architecture model, and is managed and 

operated in a browser, which simplified system backend management, terminal installation, and 

maintenance, making it easier for more stores to share applications in the future. The system 

architecture is shown in Figure 2. 

 

Figure 2: System Architecture Diagram 

4. System Function Module Design 

This system mainly achieves the communication connection between multiple cameras and the 

backend server. The camera captures face images in the 4S shop, automatically takes and uploads 
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pictures, sends them to the server for analysis[12]. The system supports functions such as querying, 

matching, and statistics. It can make backups to make sure data doesn't get lost, and can quickly 

update and restore the data. Here are the system components: system login, customer manager 

portal, customer management, target customer management, customer analysis, service 

management, system management, report management, and backup management. The functional 

modules of the system are shown in Figure 3. 

 

Figure 3: System Function Module Diagram 

System Login: System login module verifies correct username, password, and code for access to 

management system. 

Customer Manager Portal: Provides managers with an exclusive page for quick access to 

functional modules, enabling swift completion of operations and direct access to relevant 

information. 

Customer Management: This module is mainly used to help customer managers view the 

personal basic information of customers, and by matching faces can identify key clients, helping 

managers target marketing more effectively. 

Target Customer Management: This module is for viewing target customers, including 

unassigned customers, potential customers, and customer classification management. Only 

authorized users can use it. 

Customer Analysis: This module is mainly used for querying and analyzing customer situations, 

such as the number of orders, transaction volume, etc. Customers can be analyzed according to 

different dimensions. 

Service Management: Configuring client SMS push, including templates, frequency, range, and 

threshold. 

System Management: This module manages users and permissions. Admins can modify personal 

info and menus. 

Report Management: This module is used for statistical, query, and printing of customer 

manager's basic information and performance data. It can be retrieved based on query conditions 

and provide a basis for the performance assessment of customer managers. 

Backup Management: This module backs up customer info, face images, and databases for future 
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retrieval and refresh. 

5. Face Database Management 

The database uses Mysql and stores multi-feature cascading databases. It can load offline face 

image database via the provided interface. It supports the storage and input of portrait photos and 

corresponding basic information, template data, as well as comparison results under asynchronous 

comparison mode. The system can group and store face images, feature data, and template data for 

various business needs. It can handle all kinds of business questions and keep track of logs, so you 

can see the latest status every day and look back at past logs. The system manages 4 DB types, as in 

Fig. 4. 

Face feature database: Content, structure, texture, grayscale, and other features are stored as 

unique identifiers. 

Face photo database: Automatically or manually selected high-definition facial photos are stored, 

with each facial photo calibrated for quality, angle, posture, and providing identification fields for 

calibration. 

Face log database: The collection, selection, and storage logs of face images are stored, used for 

back-checking, checking, and comparison. 

 

Figure 4: Facial Database Diagram 

6. Conclusion 

This paper fully considers the application scenarios of face recognition technology and proposes 

a WEB-based multi-entry face recognition customer management system for the 4S car shop. The 

system supports the synchronization of multi-entry customer identification, which can efficiently 
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identify and analyze customers for processing, greatly promoting the store transactions and 

customer satisfaction of the 4S car shop, and improving store efficiency. The results of this research 

will help promote the application and promotion of face recognition technology in the 4S car shop.  
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