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Introduction

Hardware Methodology

Software Methodology

America accumulates more than 254 million tons of trash annually, but recycles
only 34.5% of its total municipal waste. Although most are aware of the
consequences of pollution and landfills, many individuals fail to recycle
accurately due to lack of access or inconvenience. We aim to streamline the
process of recycling with efficiency and accuracy with a self sorting trash can.

 ResNet-50 finetuned with TrashNet [1] consisting of
2527 images:
•

ResNet uses network layers to fit a desired underlying mapping.
Because identity function is easy for a residual block to learn, it
allows the user to add more and more layers to the training blocks
without degrading quality or increasing training error. [4]

Goals
Design and build a device that will use computer vision and various sensors to
categorize a disposed item and send it to the appropriate bin using a conveyor
belt mechanism.
•

Finetune the ResNet-50 neural network architecture with thousands of images of
waste to categorize its findings into: paper, plastic, metal, glass, and trash.

•

Use a Raspberry Pi 3 B+ in conjunction with an Arduino Pro Micro to control the
conveyor belt system which will transport and drop the waste into the correct bin as
identified by the neural network.

Figure 4: ResNet-50 architecture

Figure 5: Code snippets
from the training function.
Figure 1: Solidworks design of trash can with the carrier attached on two linear rods

Research Challenges
Software Challenges:
 Due to the fact that a wide variety of items can be thrown in trash, sometimes
it can be challenging even for humans to decide if an item can be recycled or
not. For example, containers with food/liquid still inside should not be recycled
in order to avoid cross contamination [2].
•

Figure 6: Example pictures of every category from the training database from left
to right: paper, metal, trash, glass, plastic

Solution: Add weight sensor and Volatile Organic Compound (VOC) sensor to
the carrier. These sensors will help determine if food particle/excess liquid is
still inside a container.

Technologies Used

Hardware Challenges:
 Conventional trashcans available in stores are not large enough to five types
of trash in a realistic situation.
•

Solution: merge two trashcans together to give more room to each
compartment.

Figure 2: EasyEDA design of the PCB circuit board which communicates with the
Raspberry Pi to control the stepper motor

Figure 3: Flowchart of the entire process

Results

 The synchronization of the stepper motors caused a big challenge in the
hardware side: in order to make them turn in sync they had to be driven from
the same Arduino pin. This caused issues, as one stepper driver originally did
not use as much current as the other, causing issues in the feed torque and
forcing the carrier to get turned along the rods.
•

Solution: tune the current output of the steppers using a multimeter.
Figure 7a: Trash can full view

Figure 7b: Conveyor belt control circuit

Figure 7c: Acrylic carrier

Future Work
 Use a more powerful processing unit than Raspberry pi to decrease operation
time at the software level.
 Build a bigger acrylic carrier to allow for larger items to be disposed.
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Figure 7d: Carrier
top view with
trash inside

Figure 7e: Carrier
top view with false
bottom open
Figure 8: Precision, recall, f1-score, and support (number of data per class) of
validation data of each category [3]
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