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Abstract Recently, many attempts have been made to reduce the time required for payment in various
shopping environments. In addition, for the Fourth Industrial Revolution era, artificial intelligence is
advancing, and Internet of Things (IoT) devices are becoming more compact and cheaper. So, by
integrating these two technologies, access to building an unmanned environment to save people time has
become easier. In this paper, we propose a smart shopping cart system based on low-cost IoT equipment
and deep-learning object-detection technology. The proposed smart cart system consists of a camera for
real-time product detection, an ultrasonic sensor that acts as a trigger, a weight sensor to determine
whether a product is put into or taken out of the shopping cart, an application for smartphones that
provides a user interface for a virtual shopping cart, and a deep learning server where learned product
data are stored. Communication between each module is through Transmission Control Protocol/Internet
Protocol, a Hypertext Transmission Protocol network, a You Only Look Once darknet library, and an
object detection system used by the server to recognize products. The user can check a list of items put
into the smart cart via the smartphone app, and can automatically pay for them. The smart cart system

proposed in this paper can be applied to unmanned stores with high cost-effectiveness.
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Fig. 2. Back view of Smart Shopping Cart
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Table 1. Overview of the modules used in Smart
Shopping Cart

Spec. Component Model
Raspberry Pi Raspberry Pi 3b+
PiCamera PiCamera v2
Ultrasosr;irtl:S :)iristance HC-SRO4
Hw weight sensor Loadcell HX711
Raspbian OS Raspbian OS
Python Python 3.7
MJPG-streamer MJPG-streamer
Server YOLO YOLOv3 darknet
Android 4,0,31?Iiiér5éa1:s?§£zich)
Android SE Development Kit
JDK e 8u60
Apache Apache g;éé} (openssl
Database MySQL MySQL 5.1.39
php php 5.2.12
phpMyAdmin phpMyAdmin 3.2.3
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Fig. 7. Workflow of YOLO object detection
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