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Real-Time Hand Gesture Recognition Based on Deep Learning

Gyu-Min Knnt Joong-Hwan Baek''

ABSTRACT

In this paper, we propose a real-time hand gesture recognition algorithm to eliminate the inconvenience
of using hand controllers in VR applications. The user’s 3D hand coordinate information is detected by

leap motion sensor and then the coordinates are generated into two dimensional image. We classify hand

gestures in real-time by learning the imaged 3D hand coordinate information through SSD(Single Shot
multibox Detector) model which is one of CNN(Convolutional Neural Networks) models. We propose
to use all 3 channels rather than only one channel. A sliding window technique is also proposed to recognize
the gesture in real time when the user actually makes a gesture. An experiment was conducted to measure
the recognition rate and learning performance of the proposed model. Our proposed model showed 99.88%
recognition accuracy and showed higher usability than the existing algorithm.
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Fig. 1. Flowchart for proposed gesture recognition system,
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Fig. 2. GUI for data collection,
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Fig. 3. Flowchart for organizing gesture learning data,
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Table 2. Result of gesture recognition accuracy

Batch size | Learning rate | Iteration | Accuracy

24 0.01 50,000 99.8%

Table 3., Comparison of classification rates between
conventional and proposed methods

Conventional Proposed
Class method (R) | method (RGB)

Accuracy Accuracy
1(V) 90% 100%
2(Alpha) 100% 100%
3(Circle) 100% 100%
4(Lightening) 100% 100%
5(Left->Right) 100% 100%
6(Half-Circle) 90% 100%
7(Stab) 86% 100%
8(Triangle) 90% 99%

Average 97.50% 100.00%
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