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3D Simultaneous Localization and Mapping using Projection-based Matching method
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Currently, underwater robots have been researched and developed for various submersible
works such as a seabed exploration. Furthermore, researches on autonomous underwater robots
are still in the developing stage and can be said to be important in the future. When the
autonomous underwater robot localizes its own position in an unknown environment, the robot
needs to measure the environment. For that purpose, it is necessary to build a map and estimating
its own position at the same time. It is called SLAM (Simultaneous Localization and Mapping).
In SLAM, a laser distance sensor is often used because it can measure at high speed and accurate.
Our group proposed the SLAM using Projection-based Matching Method, aiming at underwater
robots to search the ocean automatically and make ground maps. We can obtain not only
distance information but also visual information such as color and pattern at the same time
by using two cameras. In this report, we report the proposed method and the experiments for
verification of it.
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Fig.1 Model generation process, (a)Left camera im-
age,(b)The generated model
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Fig.2 Projection-based Matching Method process
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Fig.5 The flowchart of SLAM using Projection-based
Matching Method
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Fig.6 Explaining SLAM using Projection-based Match-
ing Method
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Fig.8 Backgrounds used for experiments,(a)G : green
background with marine life figures,(b)GN : green
background(c)B : blue background with marine life
figures,(d)BN : blue background
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Fig.9 The graphs of estimated position and real position in 2D graph,(a)G : green background with marine life
figures,(b)GN : green background(c)B : blue background with marine life figures,(d)BN : blue background

Table 1 Average of standard deviation

Standard deviation

Sy [mm)]

Sy [mm]

S, [mm]

G

23.61

11.47

43.01

GN

19.63

15.12

77.98

B

13.76

15.82

30.23

BN

11.57

10.51

57.00
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Fig.10 The graphs of estimated position and real position in 3D graph,(a)G : green background with marine life
figures,(b)GN : green background(c)B : blue background with marine life figures,(d)BN : blue background

Fig.11 The mapping process using G (green background with marine life figure). Mapping progresses from (a) to (d).



