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Gamificationized Human-in-the-Loop Training Dataset Collection for
Deep-Learning-Based Waste Object Detector

Division of Information Science, Nara Institute of Science and Technology

Assistant Professor, Takuya Kiyokawa

Background

Waste sorting robot for a sustainable society

I\/Ianual sortlng Automatlon W|th robot arm |

Lukka ef al., ZenRobotlcs SBS14
Automation of sorting mixed industrial waste

Container and packaging waste
— Target waste is identified

Mixed industrial waste
— Target waste cannot be identified

A large amount of training dataset for recognition AI
can be collected quickly?

Purpose

Efficient collection of unbiased training dataset
for waste detection using deep learning

Waste detection using deep learning

1. Realizing highly accurate and robust detection

2. Manual data collection takes a lot of time and lends
bias to the generated dataset

o W,

Manual process

a) Capture images
b) Annotations

Proposed method

Ecosystem for efficient collection of unbiased data
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Implementation
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Save marker ID and capturing direction

Client side
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Preliminary experiment

Experimental settings

* Collect 100 images of an object (a detergent)
* One subject participated in the experiment

» Comparison of collection efficiency in 10 trials using |
app w/ and w/o visualization of uncollected areas

1. Collection time Data collection time [s]

» Average collection time Visualization
w/o is shorter than w/ w/0 w/
» Shortening rate (SR) Average | 51.7 834

w/ can be learned easily? SR - 39%

2. Position and orientation variation
w/ able to collect images of

"3;%/ Vlsual marker o8

Normal mode

Sphere mode

A) Expected collaboration and effects

» Applications in waste sorting/manufacturing/logistics/retail
v' Companies having trouble collecting image dataset

» Expansion through patent utilization/joint development
v Release as a jointly developed technology/service

B) Overview of research seeds

1. Automatic annotation using visual markers
2. Web application to easily collect unbiased images
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