226

P

et 7HREE ©l83 5

XZ

https://doi.org/10.7746/jkros.2016.11.4.226

Journal of Korea Robotics Society (2016) 11(4):226-234
ISSN: 1975-6291 / eISSN: 2287-3961

9 PEe 9% 29 7
27

Model-Based Pose Estimation for High-Precise Underwater
Navigation Using Monocular Vision
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In this study, a model-referenced underwater navigation algorithm is proposed for high-precise

underwater navigation using monocular vision near underwater structures. The main idea of this
navigation algorithm is that a 3D model-based pose estimation is combined with the inertial navigation
using an extended Kalman filter (EKF). The spatial information obtained from the navigation algorithm
is utilized for enabling the underwater robot to navigate near underwater structures whose geometric
models are known a priori. For investigating the performance of the proposed approach the
model-referenced navigation algorithm was applied to an underwater robot and a set of experiments was

carried out in a water tank.

Model-based pose estimation, Model-referenced underwater navigation, Underwater robot,

Subsea structure
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Fig. 1. Model-based tracking schematic (left), error between rendered and referenced model (middle), pre-defined mask (right)
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Symbol Description

U, Uy W Linear acceleration w.r.t body frame
Uy vy W Linear velocity w.r.t body frame
D g T Angular velocity w.r.t body frame

@, 0, ¢ Euler angles w.r.t body frame
P, Model’s pose w.r.t vehicle frame
B, Model’s pose w.r.t reference frame
P, Vehicle’s pose w.r.t reference frame

Fig. 2. Model-referenced underwater navigations

Reference frame

Object frame

Fig. 3. Coordinate systems in proposed navigation algorithm
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Table 1. Pseudo-code of vehicle guidance

Algorithm Pseudo-code implementation of vehicle guidance

L. | PoseList <—InitPoseList(Mission Name), Index= 1

2. | Repeat

3. Pose <—PoselList.getPose(Index)

4. VehiclePose <—getVehiclePose

5. if EuclideanDist(Pose, VehiclePose) < thresh_1I then
6. if AttitudeDiff{(Pose, VehiclePose) < thresh_2 then
7. Index <—Index + 1

8. end if

9. end if
10.| until Index > PoseList.num
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Fig. 8. Snapshots and vehicle trajectories of the circling maneuver task around the subsea structure
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