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Relation of Pose Estimation and Lighting Intensity of Light-Emitting-3D Marker
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Nowadays, autonomous underwater vehicles (AUVs) have been studied and developed for
undersea exploration in order to discover an abundant seabed resources. It is necessary for the
robot to work long time in deep sea in order to efficiently perform such a novel work. We have
developed a dual-eye based docking approach for underwater battery recharging to enable the
AUV to operate for extended period without returning sea surface for recharging. The 3D pose
estimation for real time docking performance was improved by using active/lighting 3D marker
against turbidity under dark environment. In this paper, we analyzed the effectiveness of the
light intensity of the active 3D marker by changing the current of each LED that was installed
in 3D marker. The experimental results have confirmed that the recognition accuracy of the
proposed system was improved by using optimized lighting intensity.
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Fig.1 Overview of ROV (a)Front view (b)Side view
(c)Top view (d)Back view
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Fig.3 Image of 3D Marker Viewed from ROV Cam-
era. (A)Passive 3D Marker (B)Light Emitting 3D
Marker
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Table 1 Experiment Environment at Ushimado on
November 17th 2017

5:12FPM 5:16PM
Turbidity [FTU] 9.8 9.6
Depth [m] 1.8 1.8
Wave height [cm] 2.0 2.0
Hlumination (surface) [Ix] 0 0
(at5:15PM)
llumination (in water) [Ix] 0 0
{(at5:15 PM)
Red 10
Current value Green 10
[mA]
Blue 10

(A) 5:12 PM (B) 5:16 PM

Fig.4 Image Viewed From ROV Camera at The Time of
Ushimado Experiments of November 17th
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Fig.5 Fitness Value of Ushimado Experiments on
November 17th 2017. (A)at 5:12 PM (B)at 5:16
PM
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Table 2 Experiment Environment in The Pool

Turbidity [FTU] 8.6
lllumination [Ix] (in the water) 0
Distance x [mm] 600
Red
Initial current value GFesh
[mA]
Blue 1
Range of current value to be changed 0o~16
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Fig.6 Average of Fitness for each color ball When Chang-
ing The Red Current Value. (A)Fitness of Hue
(B)Fitness of Brightness  (C)Fitness
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Fig.7 Fitness Value for each color ball of Light Intensity Determined Newly and Conventional.Column (i) Current
Value of Red = 7 [mA], Green = 10 [mA], Blue = 4 [mA] (ii) Current Value of Red and Green = 8 [mA], Blue
= 2 [mA] Row (A) Red (B) Green (C) Blue
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Table 3 Experiment Environment in The Pool

Distance x [mm] 600
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