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Abstract: With the progress of society and the development of human beings, the 

problem of garbage pollution is becoming more and more serious, even seriously 

affects people's physical and mental health. According to the statistics of the Bureau 

of Statistics, the amount of garbage clearance in China was about 1.72 million tons in 

2017.With the increase of years, this data presents a trend of increasing year by year.  

Facing the existing problems of many colleges and universities in our country, we may 

make full use of certain scientific and technological means to alleviate them. Since we 

have been so far away from publicity and education for so long, it is possible to 

encourage people to categorize garbage consciously by increasing the income of 

garbage classification. For this, our company's research team is devotes to the design 

of a garbage identifiable classification management platform, combined with the APP 

application platform to encourage people to classify garbage and exchange 

corresponding points to gain certain benefits. 
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environmental protection. 

 

1. Introduction 

College students are a large group at present and will play an extremely important 

role in guiding social development in the future. With the development of social 

economy, college students as a consumer group are getting more and more attention. 

At the same time, huge consumption means a lot of waste output. According to a 

survey on the status of college waste, only a few people take the initiative to classify 

it. When asked what they did with their bedroom garbage, the general answer was to 

pack it into the same trash can and never sort it. With such a large amount of garbage, 

if we can learn to properly plan classification management, it will generate a great 

fortune. Therefore, our intelligent garbage classification management platform is 
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completely necessary and feasible to be put into use on campus. If our project is put 

into use, it will not only generate economic benefits, but also help college students 

form a good habit of garbage classification and form a social law of garbage 

classification. In the future, this part of the group will go to the society, which will also 

help drive social ethos and improve the quality of the whole people. 

The“Green in school”Intelligent garbage classification management platform(for the 

collection of four major categories of household garbage, including beverage bottles, 

waste batteries, waste clothes and waste paper products on campus) is named green 

in school, which implies that our products can bring clean and tidy to the campus and 

make contributions to the campus green construction. The project can encourage 

college students to reasonably classify garbage, that is, to design a product to be 

placed in a designated place on campus, so that users can actively classify and put 

garbage. Users can get points by putting them in, and the points can be exchanged 

for corresponding commodities or gift certificates, so that users can gain profits from 

garbage. And waste resources can be used again to maximize the economic and social 

benefits. 

 

2. Project Introduction 

Intelligent garbage classification management platform, aimed at the use of modern 

scientific identification technology, Internet, big data, cloud computing and other 

combination of various terminal equipment. The equipment counts and identifies four 

kinds of garbage such as drinking bottles, used batteries, used clothes, waste paper, 

etc. The users put in and get the corresponding points, and the points are exchanged 

for the corresponding commodities. The project features "turning rubbish into 

treasure", turning what they are about to discard into a treasure that will benefit them. 

For the user, the garbage that is normally discarded becomes the "currency" of the 

goods that can be purchased; for the society, the recycled garbage promotes the 

resources The utilization rate of Our intelligent garbage classification management 

platform, the main collection of garbage is drinking bottles, waste batteries, waste 

clothing, waste paper products. These four types of recyclable garbage account for a 

large part of college students' domestic waste, and recycling of these four types of 

garbage in college campuses can collect a large number of recyclable resources. 

When the trash can is full, the indicator lights up and the relevant personnel clean up. 

When the user cannot find our trash can, also through the mobile phone location to 

find. So our project products have a lot of obvious advantages over the traditional 

garbage can. 

As shown in figure 1-1, our garbage classification is divided into the following three 

stages: (1) the implementation of the scheme and its publicity and education; (2) the 
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classification of garbage, rewards and conversions; and (3) the separation and 

transportation of garbage. After clearance will be transported to the relevant factory 

or enterprise for processing and reprocessing. The main functional blocks of our 

equipment can be divided into four categories: data acquisition, identification, data 

management, and post-service. Each module we will carry out strict control and 

supervision to ensure the normal operation of the equipment. 

 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

Fig. 1  Main flow chart 
 
 

Fig. 1 Main flow chart 

The intelligent garbage classification management platform is mainly located near the 

student apartment building in each university. It will divide the site according to the 

block of the apartment building to ensure that the division of the site can be 

convenient to every student. At the same time, for our equipment, within the campus 

we will take appropriate positioning measures to ensure that students can find and 

facilitate the relevant staff to sort out the timely items. In order to ensure the accuracy 
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and safety of garbage transport, our platform will sometimes real inspection, strict 

control of each process. As shown in figure 1-2, we have an operational diagram of 

the work management of the equipment. 

 

Fig. 2 Equipment management chart 

 

2.1 Data Acquisition (DA) 

The main function of our data acquisition platform is to collect the information 

(quantity or weight). We divide the data acquisition platform into two parts, weighing 

block and counting block. 

When the user drops clothes and paper products, the interior of the delivery box will 

have the function of automatically weighing and identifying humidity and foreign 

bodies. If the input items meet the requirements, the delivery will be effective. Weight 

points are automatically added to the user name. If the items are beyond the standard 

range (humidity, foreign bodies exceeding the standard), the system will not score, 

and the delivery of items will be marked by the system, and will not be disposed of. 

When the user drops the bottle and the battery, we set up two outlets on the product, 

each with a different caliber, the big one we use for the bottle, the small one for the 

old battery. Both ports are equipped with infrared recognition devices for automatic 

counting. The user wants to drop what kind of garbage, can choose on the device. 

 

2.2 Identity Recognition 

Users can choose to allow the device to identify your personal information, so that the 

accumulated points to the personal name. We have two methods of identification: 

(1)Use campus card. The campus card is placed in front of the card reader before 

putting in the card, and after the identity information is displayed, the card can be put 

into use. 

(2)Turn on our supernova recovery APP, click "sweep", scan the QR code above the 

device, you can log in to the individual, display information, and start launching. 
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2.3 Data Management 

After the user drops and identifies, the device display automatically shows whether 

you have successfully launched. If successful, the device will collect data automatically 

recorded to the individual. If you want to check your points, you can go to the 

"Supernova Recycling" APP, to query the personal information bar. In addition to the 

accumulated points, there will also be records of delivery, time, place, type, quantity 

(weight), cumulative score, etc. 

 

2.4 Later Service 

Our late service is mainly divided into the following points: 

Clean care of major equipment: 

We will have relevant cleaners, twice or more a week (depending on the garbage), to 

clean up the recycling sites of apartment buildings to ensure their cleanliness and 

hygiene, and to bring a good living environment to teachers and students. 

Recycling of the refuse delivered on a regular basis: 

The purpose of our classification is to collect and treat these recyclable wastes to form 

recycled products to maximize energy efficiency. Later collection of this piece will also 

have relevant business cooperation. 

APP background management: 

Our APP will have a cloud platform to store a large amount of user information to 

ensure the security and reliability of the data. 

The door-to-door service for the exchange of products: 

Users accumulated to a certain number of points, you can go to the online supermarket 

interface to exchange goods or gift coupons. Choose the goods you like after you 

place an order, fill in the address, we will provide the door-to-door service. 

 

2.5 Technical Architecture 

The biggest difference between our intelligent garbage classification management 

platform and the traditional garbage can is that we use a series of modern scientific 

identification technology to provide more accurate and high-quality services. The 

technologies included include: infrared identification technology, Beidou positioning 

technology, humidity sensing technology, pressure sensing technology, etc. Each 

technology can correspond to the function realized by our products one by one. For 

example, infrared recognition technology provides counting and recognition functions, 

Beidou location technology helps people to find the exact location of the product 

accurately for relevant staff to clean up in time, the combination of pressure sensing 

technology and humidity sensing technology is not only It helps us to weigh paper 

and clothing, and it can also measure the humidity of paper, thus improving the 
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accuracy of data and ensuring the fairness of score acquisition. The following is a 

more detailed description of the various technologies. 

 

3. Contrast infrared counter 

The counter fire is a transmitter and a receiver in the middle, if an object passes 

through to block the light, it outputs a pulse signal and triggers the counting circuit. 

Similarly, in our intelligent garbage classification management system.We also have 

an infrared counter with a pair of projectiles. People put plastic bottles or used 

batteries to block the light, then output a pulse signal to trigger the counting circuit, 

thus achieving the effect of counting. 

 

4. Infrared transmitting and receiving device 

Use the infrared emitter on the barrel cover to detect. When there is an object 

occlusion within 20 centimeters of the bucket cover, the signal is sent out to the single 

chip microcomputer. The single chip microcomputer controls the wireless transmitting 

module with coding to send the wireless signal to the host, and the host computer 

receives the signal by the wireless receiving module. Through the program to 

determine which garbage can send the signal, and then call the corresponding 

subroutine and use the corresponding display module to give the message on the 

screen. 

 

5. Trash bin overflow detection 

The trash can has a waterproof box, a BD positioning terminal, a lead acid battery and 

an infrared probe are arranged in the waterproof box. The waterproof box is provided 

with an installation shell; the infrared probe is mounted in the probe installation hole; 

and the BD positioning terminal, the lead-acid battery is installed in the mounting shell. 

The utility model has a reasonable design. Large-capacity lead-acid batteries provide 

power supply for at least 3 months. Through this device, the garbage overflowing 

detection can be realized, and the infrared wave in the garbage can be sent out mainly 

by infrared probe. When the garbage bin is full, the garbage blocks the infrared ray 

reflection, causing The signal we received lasted 5 seconds or more. At this time can 

be considered full trash, reported to the cloud platform, and arranged for timely 

processing. 

 

6. Beidou Positioning Technology 

When the bin inside a box is full, the display screen shows "* full". When the motor 

stops working, the opening cannot be opened. The intelligent system of trash can 

push information to the host terminal through APP. Such changes can also be detected 
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on back-end platforms. According to the information received, sanitation workers 

based on the Beidou position to the corresponding garbage bin site full for transport. 

 According to the Beidou positioning system, the school staff can find the 

corresponding intelligent garbage cans nearby and put them into use (imitate the 

shared bicycle). Principle: Beidou positioning system collects observation data and 

meteorological information from monitoring stations by ground main control station, 

calculates ephemeris of each satellite and corrections of satellite clock, edits navigation 

message according to prescribed format, and injects these information into Beidou 

satellite through ground injection station. When measuring and positioning, users can 

use the ephemeris stored by the receiver or receive the ephemeris data issued by the 

satellite to get the rough position of each satellite. According to these data and their 

positions, four satellites with large angle between satellite and user links are selected 

as observation objects by computer. During the observation, the receiver uses the 

information generated by the code generator to correlate with the signal received by 

the satellite, and measures the pseudo-distance between the user and the satellite 

according to the time scale of the navigation message and the count of sub-frames. 

The corrected pseudo-range, the input initial data and the observation values of four 

satellites are listed in three observation equations, so that the position of the receiver 

can be solved and the coordinate system needed can be transformed to achieve the 

purpose of positioning. 

 

7. Humidity sensor 

Water molecule affinity humidity sensor is a kind of humidity sensor, which is made 

of the characteristics of water molecule having larger dipole moment, so it is easy to 

adsorb on solid surface and penetrate into solid interior (become water molecule 

affinity). Its measuring principle is that the process of moisture absorption or 

dehumidification of humidity-sensing material changes its own performance so as to 

form a non-humidity sensor. The same type of humidity sensor.        

Non-water molecule affinity humidity sensor, the main measuring principles are: using 

the difference of heat conduction between wet air and dry air to measure humidity; 

using microwave to propagate in water vapor air, water vapor absorbs microwave to 

produce a certain energy loss, the energy of transmission loss is related to humidity 

in environmental air. To measure humidity, water vapor can absorb infrared rays of a 

specific wavelength to measure humidity in the air.     

Humidity includes the humidity of the gas and the humidity of the solid. Gas humidity 

refers to the content of water vapor in the atmosphere. The measurement method is 

absolute humidity, i.e. the weight of water vapor contained in each cubic meter of gas 

under standard conditions (0 C, 1 atmospheric pressure), i.e. the density of water 
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vapor; relative humidity, i.e. the actual partial pressure of water vapor contained in a 

certain volume of gas and the content of the gas at the same temperature. The ratio 

of the maximum partial pressure of water vapor, or the moisture content, that is, the 

mass of water vapor in each dry air. Relative humidity is the most commonly used. 

The humidity of a solid is the percentage of water in a substance, that is, the ratio of 

the mass of water in a substance to its total mass.   

The humidity sensor based on the characteristics of water molecule having larger 

dipole moment, which is easy to adsorb on the solid surface and penetrate into the 

solid interior, is called water molecule affinity humidity sensor. Its measuring principle 

is that the moisture absorption or dehumidification process of the humidity sensing 

material changes its own performance, thus constituting different types of humidity 

sensors. The humidity sensor which has nothing to do with water molecule affinity is 

called non-water molecule affinity sensor. Its main measuring principles are: using the 

difference of heat conduction between wet air and dry air to measure humidity; using 

microwave to propagate in water vapor air, water vapor absorbs microwave to produce 

certain energy loss and transmission. The loss of energy is related to the humidity in 

the ambient air to measure humidity, and the humidity in the air can be measured by 

the absorption of infrared rays of a specific wavelength by water vapor.  

 

8. Summary            

 Intelligent waste classification management platform is a promising project, and we 

predict that it will have a good growth trend in the future. Although its development 

speed is still very fast, it has great practical value and strong competitiveness, but 

because it is in the initial stage, and there are many difficulties, such as information 

collection and feedback difficulties. Therefore, technology and application innovation 

have become the main task at present. This project is mainly aimed at campus 

implementation, so this project is an innovative application based on the analysis of 

students ‘views and opinions. This product aims at improving people's environmental 

protection quality and realizes the combination of garbage collection, garbage 

classification, businesses and individuals. This product needs to complete the following 

tasks: a detailed study of the current market of traditional trash can work form, 

analysis of the needs of users, absorbing the ideas and suggestions of the masses, 

abstracting the function of the product. The software and hardware technologies 

needed to build this product are studied.  

 Using design patterns to design this product includes: overall architecture design, 

logical structure design and functional architecture design. This product uses humidity 

sensor technology, pressure sensor technology and infrared technology to weigh 

clothing paper and count plastic empty bottles and batteries to ensure its accuracy, 
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and through GPS technology to confirm in time which intelligent garbage bin storage 

system has reached saturation, so that relevant personnel can clean up in time. We 

also have real-time monitoring of the process from cleaning up to handover with third-

party companies.  

As for users, we use two-dimensional code scanning technology to achieve the effect 

of user's exchange integral, which is convenient and fast. At the same time, we record 

the weight or number of garbage thrown by users, so that the terminal can count the 

final information and write the code to realize the system function. Finally, we test 

each function module of the system.  

This product completes the functional requirements according to the design, and is a 

good platform to achieve the environmental protection function. Compared with other 

traditional garbage disposal systems, this system has its own unique advantages, such 

as: the accuracy of garbage classification, wide use area and so on. Therefore, this 

product has considerable competitiveness and development capability in the future 

market.  

The main purpose of this product is to make the people realize the importance of 

garbage classification, and make the people form the habit of garbage classification 

on their own consciousness, so as to achieve the effect of environmental protection. 

At the same time, people can exchange points to buy goods while garbage 

classification, which is also helpful to enhance social economy. With some help, 

people's employment opportunities will also increase correspondingly. With the 

continuous development of this product, more and more people know about it, and 

use it more, gradually forming habits. When people's overall quality of environmental 

protection improves, people will become conscious of garbage classification. What a 

wonderful world it will be.  

At present, our implementation of this product is set in a university, so Supernova 

Technology Co., Ltd. will continue to expand the sales area of this product through 

limited cross-regional sales and other feasible channels in the future. It is hoped that 

in the next few years, he will be able to spread all over the country's colleges and 

universities, so that more people can enjoy its high-quality clothes. Business, but also 

let more people understand the importance of environmental protection, for our 

mother earth to provide better protection.  
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