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Hand Raising Pose Detection in the Images of
a Single Camera for Mobile Robot
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Abstract  This paper proposes a novel method for detection of hand raising poses from images acquired
from a single camera attached to a mobile robot that navigates unknown dynamic environments. Due to
unconstrained illumination, a high level of variance in human appearances and unpredictable
backgrounds, detecting hand raising gestures from an image acquired from a camera attached to a
mobile robot is very challenging. The proposed method first detects faces to determine the region of
interest (ROI), and in this ROI, we detect hands by using a HOG-based hand detector. By using the
color distribution of the face region, we evaluate each candidate in the detected hand region. To deal
with cases of failure in face detection, we also use a HOG-based hand raising pose detector. Unlike
other hand raising pose detector systems, we evauate our agorithm with images acquired from the
camera and images obtained from the Internet that contain unknown backgrounds and unconstrained
illumination. The level of variance in hand raising poses in these images is very high. Our experiment
results show that the proposed method robustly detects hand raising poses in complex backgrounds and

unknown lighting conditions.
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Fig. 1. Hand Raising Pose Dataset, RYH DB
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Fig. 2. Flow Diagram of proposed algorithm
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Fig. 4. Skin Color Detection Algorithm
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Fig. 7. Experiment reusit using RYH DB
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Table 1. Detection experiment result using webcam

recall precison
#1 Hand[4] 71% 765%
Webcam Upper Body 62% 79.8%
Hand & Upper body 85% 746%

Table 2. Detection experiment result using RYH DB

recall precison
#2 Hand[4] 7% 75%
RYH
Hand & Upper body 8% 3B%
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