
International Journal of Frontiers in Engineering Technology 
ISSN 2706-655X Vol.5, Issue 11: 54-60, DOI: 10.25236/IJFET.2023.051109 

Published by Francis Academic Press, UK 
-54- 

Design and implementation of intelligent voice 
classification trash cans 

Li Hu1,*, Mengling Zhang1, Xiaoping Li1, Shuai Yan1, Hui Zhong2, Wei Long1 

1Chengdu Jincheng College, Chengdu, Sichuan, 611731, China 
2Sichuan State Machine Factory, Pengzhou, Sichuan, 611930, China 
*Corresponding author 

Abstract: With the continuous development of my country's economy, urbanization is getting higher 
and higher, making people's domestic garbage more and more, and the problem of garbage sorting is 
becoming more and more serious. In order to avoid the damage of daily garbage on the ecological 
environment, reduce the huge impact of daily garbage on the environment, and facilitate the use of the 
cycle of garbage and propaganda to the public to classify garbage. This article uses a STM32 single 
-chip machine. When the user says the password of the garbage or the name of the trash can, the voice 
recognition module of the trash can will be identified on the user password. The overall assembly 
welding is carried out to complete the debugging, which proves that it has high stability and reliability. 
To a certain extent, it has certain significance to reduce the workload of sanitation workers and their 
sanitation work management. 
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1. Preface 

At present, in the sustainable economic development of our country, the people's lives have been 
greatly improved. A large consumption of resources on resources has also led to the continuous 
increase in garbage in the lives of cities in my country. My country's recyclable and continuous 
development of garbage attach importance to the importance of garbage. The degree is getting higher 
and higher. The treatment of current garbage is the responsibility of everyone. To deal with the 
problem of garbage, it will not only benefit ourselves, but also benefit our descendants. As the world's 
largest country, China has a great impact on the results of garbage treatment, which has a great impact 
on my country and its world. Improper waste disposal not only causes damage to the environment, but 
also causes unnecessary waste of the unnecessary use of items. As the essential product of life for 
people's lives, the trash can is also a tool that is currently valued[1]. 

From the initial outdoor trash cans to pedal trash cans, to the current intelligent trash can, the 
improvement of the trash can symbolizes the continuous progress of our society and the progress of 
human civilization. The traditional trash can has a simple function. There are only a few logo names, 
which is difficult to achieve the effect of people's garbage classification. As a result, we have difficulty 
in recyclable material, causing unnecessary waste. In order to solve the above problems, this article 
designs an automatic voice recognition of garbage classification and low -cost smart trash can. It can 
realize the recycling of garbage, thereby improving the quality of people's living environment. 

2. The main control module circuit 

The design uses the STM32 single -chip microcomputer as the main control chip of the smart trash 
can controller. It is processed by the input signal of the keys, controlling the steering gear and 
indicators, and Bluetooth work to complete the functions required for this design. The main control 
module circuit is shown in Figure 1. The intelligent trash can controller in this designed uses the power 
-on reset and the button to reset to work together to prevent the program from running, the program 
garbled, or the user controls the control requirements during the use process. Power -powered reset: 
When electronic equipment is powered on, the system performs a complete startup process, initializes 
all components into the default state, and enters it into the controllable working state; The reset 
operation, by pressing the button to restart the device, improves the reliability and stability of the 
system to a certain extent[2]. 
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Figure 1: Principle diagram of the main control chip circuit 

3. Voice recognition module circuit 

This design adopts a voice recognition module. The current user needs to open the trash can, and 
then analyze the identified information through the central processor to control the turbine lid. Connect 
the microprocessor, send the instructions sent by the user to the single -chip microcomputer, and 
process it, and then control the device[3]. The used voltage is 5V to power the voice module. This 
module only needs to connect to the computer USB circuit to achieve program updates. This module 
can also achieve long -distance recognition other than 10m. The recognition rate is as high as 97%. The 
inhibitory effect of natural noise is better and supports more than 160 instructions[4]. The physical 
object of the voice recognition module is shown in Figure 2: 

 
Figure 2: The physical diagram of the voice recognition module 

The schematic diagram of the voice recognition module circuit is shown in Figure 3: 

 
Figure 3: Voice recognition module circuit principle diagram 

The pin function of the voice recognition detection module is shown in Table 1: 

Table 1: Sound detection module pin function 

Point label symbol function 
1 VCC 5V power input 
2 GND power supply 
3 3.3V 3.3V input, the load current does not exceed 50mA 
4 TXD communication serial port 
5 RXD communication serial port 
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The parameter indicator of this module is shown in Table 2: 

Table 2: Voice recognition module technical indicator 

Electrical parameter voice recognition module 
Operating Voltage 5V 
stand-by current 50mA 

Speaker 1 watt and 4 Euros 
Module specification 28*40mm 

Amplifier output DAC(1W) 

Voice instructions number of voice instructions 160 
(maximum) 

communication method UART/IO 
Audio time 240 seconds (16K sampling) 

4. River Module Circuit 

This article uses the steering gear to control the opening and shutdown of the trash bin lid. The user 
voice module is monitored to control the opening of the trash can, and the rotation of the engine is 
facilitated to drive the barrel to flip the lid up. The circuit principle is shown in Figure 4: 

 
Figure 4: Circuit Circuit Circuit Circuit 

5. Programming software introduction 

The programming software used in this design is KEIL, and its development interface is shown in 
Figure 5: 

This design mainly uses Keil to compile operations. Keil provides intuitive debugging tools, which 
can easily perform single -step debugging, tracking procedures, view variables and memory values in 
the development process, which helps to improve the code. Quality and reliability[5-6]. In addition, 
Keil also provides a variety of rich library functions and routine, which can greatly simplify the 
difficulty and workload of program development and improve development efficiency. In addition, as 
an integrated development environment (IDE), Keil can also easily carry out project management and 
version control[7]. When using Keil to develop projects, it can easily create, open, edit, and save 
engineering files, which can easily manage and control different versions to ensure the maintenance 
and scalability of the project. In short, Keil is a powerful, easy -to -use and convenient development 
tool, which provides a comprehensive support and solution for the development of embedded systems, 
which can help developers complete project development quickly and efficiently. At the same time, the 
quality and reliable code of code can be improved[8-10].  
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Figure 5: Keil development interface 

5.1 The main program process design 

Start

Initialization

Key scan

Key press

The key value changes 
the corresponding 

variable

Get voice 
command

Waste paper, 
plastic bottles

Leftovers, 
bones Bulb Timber

Trash can 
open

Trash can 
close

Yes

The recycling 
bin is full

The kitchen 
waste bin is full

Hazardous 
garbage can full

Other trash 
cans filled

Red light, 
Bluetooth message

Not full. Green 
light

Finish

No

No

Yes

No No No

Yes Yes

Yes Yes Yes Yes

NoNo No No

 
Figure 6: Programming Flowing 

The password name is "waste paper | plastic bottle | recyclable garbage", then the recycling trash 
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can enlust the cover. If it is filled, the red light is on, and the "recyclable trash can is full" through 
Bluetooth, it is not filled, and the green light is on. If the kitchen waste bin is full, the red light is on, 
and the "kitchen waste bin is full" through Bluetooth, it is not filled and the green light is on. If the 
harmful trash can is full, the red light is on, and the "harmful trash can is full" through Bluetooth, it is 
not filled, and the green light is on. If the other trash cans are filled with red lights, and "other trash 
cans are full" through Bluetooth, it is not filled and the green light is on[11-13]. As shown in Figure 6: 

5.2 Key function process design 

When the key value obtained by identification is 2, the kitchen waste trash can open, delay 2s, and 
turn off. When the key value obtained by identification is 3, the harmful trash can is opened, the delay 
is 2s, and closed. As shown in Figure 7: 

 
Figure 7: Key functional diagram 

6. Overall physical debugging 

The classified trash can designed in this article is shown in Figure 8 through the physical welding 
assembly. It can be seen through the physical map that the design of the design includes: STM32 single 
-chip microcomputer and its minimum system, infrared tube module, steering gear module, Bluetooth 
module, indicator light module, voice recognition module, power module, etc[14]. 

 
Figure 8: The overall physical test diagram 

The welding assembly is completed by the circuit diagram, and the program burns, and the power 
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supply is connected to the physical test. Press the power switch, the off -power indicator is green, the 
lights on the signal of each module are on, and the lid of the trash can is closed. At this time, the signal 
light group is full of green, showing that the trash can not overflow. 

When the user's voice control "bulb | harmful garbage collection" information is detected, the 
"harmful trash can" barrel lid is opened through the steering gear, and the voice broadcast "has opened 
the harmful trash can for you"; The physical button directly controls the harmful trash can. The 
physical test is shown in Figure 9, and users can also say that other related instructions open the 
corresponding trash can. 

 
Figure 9: Voice recognition automatic control of physical test diagram 

7. Conclusion 

The structure of the trash can designed in this article is relatively simple. It can not only control the 
switch of the trash can manually, but also the user can also control the opening of different trash cans 
through voice. To a certain extent, it is of certain significance to reduce the workload of sanitation 
workers and the cycle of their items. 

References 

[1] Yu Wen, Wang Yan, Zhang Jiajia, etc. Structural Design and Function Realization of 
M-ultifunctional Garbage Bin[J]. Industrial instrument and automation device,2022(01): 117-120.DOI: 
10. 19950/j.cnki.cn61-1121/th.2022.01.024. 
[2] Hu Zhenshan, Jiang Zhenqing, Lu Haiyan. GSM-based Trash Bin Overflow Alarm System design 
[J]. Internet of Things technology,2022,12(01):4-6.DOI:10.16667/j.issn.2095-1302.2022.01.001. 
[3] Pan Zhongxun, Ge Yutong, Dong Jingwei, etc. The Design of Smart Trash Can Based on Deep 
Learning [J]. Technology and innovation,2022(01):66-68.DOI:10.15913/j.cnki.kjycx.2022.01.021. 
[4] Xu Yunping. Smart Classification Dustbin based on Speech Recognition [J]. Electronic test, 2022 
(01):23-25.DOI:10.16520/j.cnki.1000-8519.2022.01.005. 
[5] Gao Yingying, Zhang Wei. Home System Controlled by Intelligent Speech Recognition Function [J]. 
Single -chip microcomputer and embedded system application,2022,22(09):88-91. 
[6] Qu Wei, Wang Zhiliang. STM32 single-chip microcomputer application foundation and project 
practice-micro-class version [M]. Beijing. Tsinghua University Press,2019. 
[7] Li Chaoqing. Single -chip machine principle and interface technology [M]. Beijing: Beijing 
Aeronautics and Astronautics University Press,1998:65-70. 
[8] Liu Heping. The principle and application of the single -chip machine [M]. Chongqing: Chongqing 
University Press, 1999:98-105. 
[9] Su Peng, Zhou Fengyu, Chen Lei. Embedded Speech Recognition Module Based on STM32 [J]. 
Single -chip machine and embedded system application,2011,11(2):42-45. 
[10] Ma Zhongmei. The C-language application design of the single-chip microcomputer [M]. Beijing: 
Publishing Du of Aerospace University,1999. 
[11] ZHANG R Q,KIKUI G. Integration of speech recognition and machine translation: Speech 



International Journal of Frontiers in Engineering Technology 
ISSN 2706-655X Vol.5, Issue 11: 54-60, DOI: 10.25236/IJFET.2023.051109 

Published by Francis Academic Press, UK 
-60- 

recognition word lattice translation[J]. Speech Communication,2005,48(3):3-4. 
[12] UMESH S. Studies on inter-speaker variability in speech and its application in automatic speech 
recognition Anonymous [J]. Sadhana,2011,36(1):853-883. 
[13] Pradeep Rathore, Sarada Prasad Sarmah, Arti Singh. Location–allocation of bins in urban solid 
waste management: a case study of Bilaspur city, India[J]. Environment, Development and 
Sustainability, 2020, 22(4). 
[14] Environmental Research. Investigators from Chinese Academy of Sciences Target Environmental 
Research (Effect of Source-classified and Mixed Collection From Residential Household Waste Bins 
On the Emission Characteristics of Volatile Organic Compounds)[J]. Ecology, Environment &amp; 
Conservation,2020. 


	1. Preface
	2. The main control module circuit
	3. Voice recognition module circuit
	4. River Module Circuit
	5. Programming software introduction
	5.1 The main program process design
	5.2 Key function process design

	6. Overall physical debugging
	7. Conclusion
	References

