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Abstract 

The visual public welfare tracking system is to monitor the dynamic of the users' 
charitable donations in real time, realize the reuse of waste and provide corresponding 
help to the families living in difficulties. In terms of software, the system uses Wechat 
mini program to complete the release of items. Users who register and log in to the mini 
program can view each idle item and have the right to collect. In terms of hardware, 
STM32 is selected as the main control of the system, and OpenMV is used to complete the 
scanning of the TWO-DIMENSIONAL code. The LCD screen is used for advertising and 
public welfare information, so that people can know more about public welfare 
information and play the role of public welfare publicity. After users select their favorite 
idle items, click the "I want" button in the small program and fill in the relevant 
information, the system will send the TWO-DIMENSIONAL code to the express company, 
and send the corresponding items to the users who need them in time, and the publisher 
can check the progress of the items in real time in the background. 
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1. Introduction 

Although we have fulfilled our poverty alleviation targets as scheduled, there are still some 
areas where people are poor and their living standards are backward and need to be improved. 
In some remote areas, people are living in extreme poverty. Due to natural disasters, the grain 
harvest is extremely low, and people do not have enough food and clothes. In recent years, the 
popularity of online shopping is also getting higher and higher, leading to the accumulation of 
clothes in some homes, not only occupying space, but also unable to make reasonable use of the 
extra resources, when they want to donate, they do not know where to donate the extra clothes 
and daily necessities. In this background, we made a visual track public subscription system, 
this system can well help volunteer charity, volunteer public welfare may through intelligent 
public welfare donation box will residences are extra clothes reasonable assigned to families 
with demand, residents can also more convenient to donate extra clothes and articles for daily 
use, Anytime and anywhere can give their love. Under this system, the public welfare activities 
and the steps of charity donation can be simplified, the worries of donors can be completely 
removed, and the charity people can donate their love more conveniently. In the context of 
COVID-19, the visual public welfare tracking system can also greatly reduce contact between 
people, and disinfection devices can make donated goods more safe, making a contribution to 
epidemic prevention and control. In a real sense, donations become efficient and secure, in line 
with the fast-paced development of modern society.[1] 

2. Project Overview 

The project is controlled by STM32 microcontroller. Users can scan the QR code on the smart 
donation box and enter necessary information into a customized Wechat mini program. The 
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input information will be stored on the cloud data platform, and the single-chip microcomputer 
controls the steering gear to unlock the donation box. After the user puts the donated clothes 
into the box, the box will be automatically locked and sterilized with disinfectant. Volunteers 
and users can check the donated items through the Wechat mini program. Users can click the 
"Need" button to place an order for the items they need. After filling in the information, a 
Courier will pick up the donated items and deliver them to the users they need. Volunteers can 
use Wechat mini programs to properly allocate donated resources. 

3. System architecture 

3.1. Software architecture 

The system software is mainly composed of small program, small program has four main page 
composition, respectively: Home, Donate, Upcoming,Me. 

On the home page, you can see the release information of idle items posted by each user. Click 
to enter the details page, where you can like and post comments. On the donation page, users 
can publish their idle items and add corresponding descriptions. After publishing, they can see 
their published information on the homepage. This page categorizes all published items, and 
users can search for them or click the corresponding Check the categories to choose the items 
that are right for you. On the to-do page, you can view various information about your published 
content, such as likes, favorites, and comments, and view system messages and private 
messages from strangers. On my page, you can view and modify basic information such as login 
and registration, item delivery and delivery, and address. 

On this applet, users can more clearly understand the dynamics of publishing or receiving items, 
update the published item news in real time, and achieve the transparency of item dynamics. 
Data storage and utilization on the cloud platform saves resources and improves data 
processing efficiency. The use of small programs allows users to remove the process of 
downloading application software, saving space, and its strong compatibility also enables users 
to flexibly switch and use on computers, tablets and mobile phones. The wide application of 
WeChat makes WeChat applet more popular, and our system can be better accepted by people. 

3.2. Hardware architecture 

The system uses OpenMV as a camera to scan the QR codes of users, supervisors and couriers. 
After scanning the codes, it transmits corresponding instructions to the single-chip 
microcomputer. After receiving the instructions, the single-chip microcomputer controls the 
steering gear to unlock and open the cabinet door. When the user puts the items in and closes 
the cabinet door, the steering gear automatically runs, closing the cabinet door and triggering 
the disinfection device of the locker to sterilize the items. 

The team uses the STM32MINI board as the main control chip of the system, and uses the chip 
STM32F103ZET6 as the main control chip of the system. The internal Flash memory of the chip 
can be up to 128K bytes, the SRAM is 20K bytes, and the 8MHz RC oscillator is embedded. The 
highest operating frequency Up to 72MHz, up to 8 timers, abundant general-purpose I/O ports, 
can quickly handle complex events, powerful computing power, cooperate with various 
modules, and make corresponding actions quickly and accurately after receiving commands.[2] 

The team uses OpenMV to do the camera work, the camera is STM32F765VIARMCortexM7 
processor, 216MHz, 512KBRAM, 2MBflash. All I/O pins output 3.3V and 5V compatible, it is a 
small, low-power, low-cost circuit board, it helps you to easily complete machine vision 
(machinevision) applications. Can be scripted through the high-level language Python. Python's 
high-level data structures make it easy to handle complex outputs in machine vision algorithms, 
with full control over OpenMV, including IO pins. It is easy to use an external terminal to trigger 
a shot or execute an algorithm, and the result of the algorithm can be used to control the O pin. 
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Use two OpenMV in this system. One is used to scan the QR code, the other is used to check the 
status of the items being put in or taken out in the cabinet. After detecting that the items have 
been put in, it will send instructions to the microcontroller, and the microcontroller will send 
instructions to the disinfection device after receiving it for disinfection. . Another camera can 
transmit the picture to the visualization platform in real time, and the supervisors on the 
platform can monitor the placement and release of the items in the locker in real time to 
enhance security. 

4. The overall implementation process of the system 

The system uses Wechat development tools and Keil platforms to complete programming tasks. 
Complete the design and development of the applet in the WeChat developer tool and the 
storage of user data in the database, and use the C language in Keil to control the instructions 
of the STM32 microcontroller. The STM32 microcontroller is used as the main control of the 
system to connect OpenMV, steering gear and OLED Screen. The applet and the single-chip 
microcomputer develop data transmission signals through the cloud, and the applet and the 
single-chip microcomputer are connected together. The main control adopts stm32 single-chip 
microcomputer as the main control, and processes user data through WeChat applet and cloud 
data platform. At the same time, WeChat applet can generate a two-dimensional code, and the 
generated two-dimensional code is recognized by the camera. If the two-dimensional code 
matches , it will give a signal to the microcontroller, and the microcontroller will control the 
steering gear to unlock. The data in the cloud will be stored in the mobile cloud data platform, 
the data can be displayed through the WeChat applet, and the user can select items through the 
WeChat applet. The flowchart is shown in Figure 1.1. 

 
Figure 1.1 Process 

5. Epilogue 

The system combines small programs with STM32 microcontroller to realize the reuse of waste 
resources, the combination of technology and life, and has the characteristics of visualization. 
The system ensures the security of user information and the disinfection of items reduces the 
possibility of bacterial infection. The system is easier for users to accept, easy to use, reduces 
human resources, and maximizes the utilization of existing resources. 
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