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Abstract. Based on a college cafeteria queue, the operational process of the caf-
eteria queue and its causes of inefficiency are analyzed. To address this problem, 
an actionable optimization scheme is proposed to build an intelligent Internet 
platform to cope with the slow pace of cafeteria dining during peak hours and the 
lack of effective communication methods between the two parties. The analytical 
ideas and solutions in this paper are operable and repeatable for the intelligent 
construction of university canteens. 
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1 Introduction 

Abstract Data type and amount in human society is growing in amazing speed which is 
caused by emerging new services such as cloud computing, internet of things and social 
network, the era of big data has come. Data has been fundamental resource from simple 
dealing object, and how to manage and utilize big data better has attracted much atten-
tion. [1] Intelligence is gradually integrating into our lives and changing the way we 
eat, dress and live. As students and teachers are the main consumers of college cafete-
rias, how to provide them with a safer, more convenient and more comfortable dining 
environment is increasingly becoming a hot topic today. The combination of intelligent 
technology and student canteens to improve dining efficiency and save unnecessary 
time wastage has become the voice of contemporary college students. [2] The expan-
sion of college enrollment and the lack of supporting facilities and resources have led 
to various problems that limit the development of schools. School canteen is an im-
portant place to solve the "three meals a day" of school teachers and students. There are 
three management modes of traditional unit canteens, i.e., unit-run mode, catering com-
pany-run sole proprietorship mode, and "unit + catering enterprise" cooperation mode 
[3], all of which have certain limitations. The cafeteria management model affects not 
only the daily lives of the school's students and faculty, but also the daily operations of 
the school. During peak meal times, it is a common problem that too many people in 
the school cafeteria make students wait too long in line to eat. "The people take food 
for the sky, the nation takes food for security", The concept of "macro-nutrition" has 
been deeply rooted in people's hearts, how to solve the problem of efficient meals for 
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teachers and students, this paper gives the relevant improvement measures for refer-
ence. 

2 Factors affecting the efficiency of student dining 

Through research and study, it can be found that the root cause of long waiting time for 
students is that during the peak dining period, students gather to eat at some affordable 
and popular cafeteria windows, and at the same time, the number of people received at 
each window per unit of time is limited and there is an upper limit to the production 
rate of food in the kitchen. Increasing the number of window receptionists and improv-
ing labor efficiency are part of improving hardware conditions, which are demanding, 
difficult, and costly. This paper does not discuss research options for improving peak 
efficiency management in this area, but intends to improve management efficiency by 
improving software conditions 

With regard to software factors that affect the efficiency of student meals, specific 
problems are reflected in two points: 

(1) The windows are running at high capacity during peak hours, and students 
have low dining efficiency and long waiting times. 

The time when students arrive at the cafeteria for dinner is typically randomly dis-
tributed [4], with a large number variable and a strong randomness at each window. 
The workload of the cafeteria staff increases dramatically when college students con-
centrate their meals between 11:30 a.m. and 12:30 p.m. Students of all grades concen-
trate their meals in the cafeteria after classes, with a large influx of students. During 
this period, it is common for students to queue for a long time and not be able to find a 
seat for their meals. This greatly increases the time it takes for students to eat. During 
peak meal times, students’ queue for some popular dishes for even longer than the ac-
tual meal time. 

(2) There are fewer information channels between students and teachers, and 
it is difficult for the cafeteria to understand the feedback needs of students and 
teachers in a timely and accurate manner. 

At present, the channel of information interface between the cafeteria and students 
and teachers is mainly through the relevant student departments to regularly collect 
students' problems, organize statistics and then collect feedback. 

The current student cafeteria problem feedback platform of our university is operated 
by the university rights and interests protection department, with a platform network 
attention of 1,470 people, active browsing awareness of about 300 people, and the con-
struction of three student communities with a total of about 1,600 people. 

The department focuses on collecting feedback from students in each college for 
about one month, during which time it includes meetings to discuss, screen, and plan 
for online and offline feedback. The frequency of communication meetings between 
the student department and the relevant person in charge of the cafeteria is once every 
two to three months, and the meeting with the school's logistics teachers is about once 
a semester. The efficiency of logistics service is low, and the organizational perfor-
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mance is not high.[5] Student feedback issues have a limited rate of information dis-
semination and feedback, and the student platform has limited attention, making it dif-
ficult to cover a wide range of campus faculty and student groups. Each offline com-
munication meeting is able to collect about ten suggestions from students and faculty 
due to time constraints. 

The existing online platform has a single function and little possibility of develop-
ment and optimization. It can only collect students' problems in the cafeteria, so partic-
ipants often use the community platform only after they have encountered problems, 
and the daily reliance on it is extremely low, which also leads to the lack of attention 
of the community platform in the student community. [Fig.1] 

 
Fig. 1. Traditional canteen information feedback model diagram 

This approach results in a long feedback period, a very limited amount of feedback, 
and is often hardly representative of public opinion. As a result, the cafeteria can only 
learn about student taste preferences through a relatively single approach, such as the 
sale of dishes. Students wait in long lines for some popular windows, while some win-
dows are abandoned, wasting the few cafeteria windows available. Students' lack of 
knowledge about the taste of dishes also tends to lead to students' dissatisfaction with 
the taste of dishes and much waste. 

3 Solution to inefficient dining 

With respect to the issues described in the previous section, you can focus your efforts 
on optimization and improvement by building a big data platform. 

3.1 The use of reservation ordering system solves the problem of long waiting 
time 

We build an intelligent web platform through big data to enable online booking and 
ordering for students. Through location inquiries and timely active feedback of location 
information, we are committed to achieving accurate and on-time dining options. 
Greatly reduce students' waiting time. 

Currently, the dining process in campus cafeterias generally involves students order-
ing food offline from the cafeteria → the cafeteria begins production → students pick 
up their meals. The disadvantages of this method are. 

(1) The only way to order food from existing personnel in real time offline is through 
existing personnel, which is less efficient in information transfer per unit of time, and 
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coupled with the fact that each order is sent from the student to the back-of-house cash-
ier, the multiple information transfer processes in between will increase the time from 
ordering to picking up the food. When the meal rush is on, the increased information 
transmission time will undoubtedly increase the waiting time for students significantly. 

(2) In the actual ordering process, there are also cases where students do not under-
stand the taste of the ingredients of the cafeteria dishes, which can lead to hesitation in 
ordering, delaying the whole meal time and possibly increasing unnecessary waste. 

The advantages of using the Internet platform booking ordering system are as fol-
lows. 

(1) Students order food online through the application platform. Platform ordering 
can break the traditional ordering time and distance restrictions. Meals can be booked 
in advance through the platform. After the cafeteria receives the student order, it can be 
formulated in advance according to the arrival time, and the target of dining within 
three minutes can be accomplished within three minutes through timely and proactive 
feedback of location information and meal time budget based on big data analysis. Hav-
ing the meal ready before the meal can greatly reduce the problem of long meal times 
and low meal efficiency for students. 

(2) Students order in advance, which also facilitates the window to make correspond-
ing estimates in advance, improves the fault tolerance rate during peak hours, reduces 
the compliance of window operations, improves efficiency and saves related human 
resources dispatch. 

3.2 Open the communication channel between teachers and students and 
canteens through big data statistics and exchange function 

The intelligent Internet platform built by big data increases the feedback opportunities 
and audience reach of most students, optimizes the feedback delivery process, and pro-
vides a more efficient and direct understanding of students' dining needs. Discover the 
common laws of network big data, study the network big data qualitatively and quanti-
tatively [6], which is beneficial to the canteen for the timely improvement of the prob-
lem, as well as the promotion and distribution of news within the cafeteria and increased 
information exchange between the cafeteria level and the student level. 

The current model is to use the student union or other relevant departments as a 
sounding board between the cafeteria and the students and faculty, to regularly collect 
opinions and give feedback to the cafeteria, which then makes relevant improvements. 
[Fig.2] 
The disadvantages of this approach are. 

(1) There is an "intermediate department" in the middle of information feedback, 
which is inefficient, with long feedback intervals and limited feedback information. 
This will take up additional time and labor costs. In the process of progressive infor-
mation transfer, there will be information loss, and much information can not play its 
proper role. 

(2) Limited audience relying on student departments alone. Student-related commu-
nities and spaces do not reach a wide enough audience of students, and there are also a 
large number of new students entering each year who need to continue to popularize 
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information about cafeteria dining and other related information, and there are still a 
significant number of students who are unable to find relevant feedback channels while 
repeating their work. Moreover, due to the large amount of information available in the 
student department on a daily basis, most students do not pay much attention to it on a 
daily basis and tend to turn to the relevant departments only when they need to, so in 
the process of feedback from the cafeteria to students, the information can be limited 
by a large audience, which is not conducive to effective information exchange between 
the cafeteria and students. 

Through the construction of the Internet platform, the advantages in terms of infor-
mation feedback and exchange are as follows: 

(1) Student information can be fed back directly to the relevant departments of the 
cafeteria, and the online platform can break through the limitations of time and space 
to exchange information efficiently and even in real time. The cafeteria can also answer 
students' questions or feedback online in a timely manner, and can set up representative 
feedback in the platform square to address students with the same problem. For new 
students entering each year, you can also learn directly about the relevant cafeteria 
standards and how to give feedback on dining through previous question inquiries, etc., 
saving a lot of publicity and education efforts. 

(2) Students use this platform to order catering and expand the audience of the plat-
form. Students need to eat every day, and the platform is extremely used, so they can 
be informed about the relevant information on the platform in a timely manner. To a 
large extent, the efficiency of information exchange has been greatly improved. For the 
improvement of the cafeteria, the introduction of new dishes, and the possible related 
welfare activities and announcement publicity, good publicity can be achieved at a very 
low cost. 

 

Fig. 2. Intelligent canteen platform information feedback mode diagram 
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4 Cafeteria order exchange platform function suggestion and 
discussion 

4.1 Order function 

Establish a database of student and faculty information and a school cafeteria database 
to enable data and information exchange. Canteen staff can enter the menu in advance 
according to the meal preparation of the day. Students can use a variety of ordering 
forms, such as online reservation ordering, offline QR code scanning code ordering, 
and quick entry by the ordering staff at the window, etc. The ordering system is con-
nected to the payment system to make the ordering and payment integrated. 

4.2 Data collection and analysis functions 

Big data statistics can easily target the peak time and large number of dishes needed for 
each dish in each window. Through the backstage analysis of various dining data rec-
orded by the system, it effectively assists the canteen to prepare meals more scientifi-
cally at regular intervals [7], thus making dish allocation, staffing, and meal time re-
finement more efficient and accurate, and facilitating regular meal data analysis. A can-
teen window incentive competition system can be further designed, where less than a 
certain number of meals per unit of time can be improved or shelved, and the corre-
sponding window can be rectified. Through reasonable competition, the service quality 
and dish quality of the limited windows of the canteen can be improved. 

4.3 Positioning function 

On the basis of big data statistics, open the reservation system, add the information 
feedback docking function with an error of no more than one minute, and add the syn-
chronous manual location acquisition function. Through the active location determina-
tion and timely information feedback function, the dining time is close to the actual 
dining time. Timely docking information allows users to grasp the progress of sched-
uled meals and specific meal times in real time, and canteens can obtain more accurate 
offline pick-up and drop-off times for diners to meet the basic requirement that meals 
can be picked up within three minutes after dining. 

4.4 Menu functions 

The cafeteria monitors ingredients and condiments to ensure that the food comes from 
a legal, clean and sanitary source. The dish introduction page explains the taste of the 
dish, the amount of ingredients (even for condiment brands and production dates) so 
that ordering students can quickly understand the taste and raw materials of different 
dishes, food safety related information is more open and transparent, consumers are 
more assured and easier to choose the food that suits their taste. 

249Feasibility Study of Intelligent Cafeteria Peak Efficiency Management 



4.5 Promotion function 

New dishes and canteen events can be promoted on the online platform and consumer 
feedback channels can be established. By promoting through the online platform, more 
people can learn about new dishes or new events faster, combining the above features 
with the possibility to learn about the taste and ingredients of new dishes. Appropriate 
welfare activities also help to increase the activity of the cafeteria and attract more stu-
dents to try different dishes, etc. Consumer feedback channels are more convenient, 
with a wider audience and more efficient information flyers to keep abreast of students' 
views on the cafeteria and related needs raised. 

4.6 Evaluation feedback function 

Establish a user evaluation and exchange center to build a channel for timely feedback 
to teachers, students and users through the platform. Setting up a feedback and Q&A 
section where canteen-related staff can answer teachers' and students' questions online 
and screen out problems of general significance for display can better serve as long-
term publicity and notification, allowing new users to also learn about solutions to re-
lated problems based on the platform display. This role also helps to increase commu-
nication between canteens and teachers and students, to keep abreast of their dietary 
needs, and to carry out relevant improvement activities. 

5 Future research direction of intelligent canteen platform 

Intelligent construction should take efficiency enhancement as a fundamental priority, 
making full use of the Internet and the advantages of intelligent platforms to improve 
the efficiency of information transmission and reduce the information gap in favor of 
development optimization. Only by applying modern cost control and management 
tools effectively in practice and constantly innovating can college cafeterias keep up 
with the changes of the times and provide better quality catering services.[8] 

Cafeterias are common in primary and secondary schools and even workplaces 
around the world. As a necessary activity for human survival, intelligence can greatly 
save the efficiency of the service of eating and dining. Intelligent, process-oriented and 
even unified catering intelligent platform system has great potential to be explored in 
the future using demand. Mature food ordering operation mode can not only be applied 
in the canteen scene, but also has a huge development market in the increasingly pros-
perous food service industry market. 

6 Conclusion 

In summary, the peak efficiency management model based on smart canteens can be 
improved in two ways. 

(1) By building an online sharing platform through big data, users can view the din-
ing information of the school cafeteria on the APP anytime and anywhere, and then 
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arrange the order flexibly according to their own time, solving the problems of high 
operational load of windows, low dining efficiency of students and long dining time 
during peak periods. 

(2) Create a two-way feedback system on the built platform to evaluate and exchange 
dining experiences and feelings, address information docking between students and 
canteens in real time, and understand students' feedback needs in a timely and accurate 
manner. 

Acknowledgement 

Note: This paper is the result of the research project of Wuhan Polytechnic University 
(project number: 202210496051). 

References 

1. Meng Xiaofeng,Ci Xiang. Big Data Management: Concepts, Techniques and Challenges. 
School of Information, Renmin University of China, Beijing 100872. 

2. China Flight. The road to artificial intelligence in college cafeterias [J]. 2021(15): G647.4. 
3. Zhan Lixiang, Jin Lijie, Shen Suyan, Cheng Jinfei, Yang Hua. Exploration and practice of 

canteen reform model in the context of innovation efficiency improvement in scientific re-
search institutions--Taking Zhejiang Academy of Agricultural Sciences as an example [J]. 
Agricultural Science and Technology Science, 2020, 39(06): 67-70. 
DOI:10.16849/J.CNKI.ISSN1001-8611.2020.06.019. 

4. Liu Rui, Gao Guobing, Li Jiang, Su Shijie, Peng Cheng. Study on the improvement of col-
lege canteen layout based on queuing theory --- A case study of canteen B of Hunan Uni-
versity of Science and Technology [J]. College of Mechanical and Electrical Engineering, 
Hunan University of Science and Technology, Xiangtan 411201, China. 

5. Wan Kun. The study on the innovation of the organization of logistic security system in 
China's universities [D]. Beijing University of Technology Beijing University of Technol-
ogy, 2009. 

6. Wang Yuan-Zhuo, Jin Xiaolong, Cheng Xue-Qi. Network Big Data. Present and Future.   
7. Wang Zhicheng. Design of information-based canteen dining system. 
8. Wang Haihong. Reflections on Cost Management Reform in High School Canteens. College 

of Engineering, Nanjing Agricultural University, Nanjing 210000, Jiangsu, China. 
 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/), which 
permits any noncommercial use, sharing, adaptation, distribution and reproduction in any medium or 
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to 
the Creative Commons license and indicate if changes were made.  

The images or other third party material in this chapter are included in the chapter’s Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not included 
in the chapter’s Creative Commons license and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. 

251Feasibility Study of Intelligent Cafeteria Peak Efficiency Management 

http://creativecommons.org/licenses/by-nc/4.0/

