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SONAR IMAGE MOTION MODEL Stationary 3-D Objects
Shadc Totion

Image Motion Model of Stationary 3-D Object Point
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SONAR IMAGE MOTION MODEL 3-D Objects

Image Motion Model of Stationary 3-D Object Point
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Stationary 3-D Objects
Shadow Motion

SONAR IMAGE MOTION MODEL

Shadow Motion
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Pure Rotation

THREE-DIMENSIONAL MOTION ESTIMATION

Object-Sha dow Pairs

Pure Rotation
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THREE-DIMENSIONAL MOTION ESTIMATION

Pure Translation
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Pure Translation
General Motion
Partial Motion Set
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Pure Translation
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Pure Translation
General Motion
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THREE-DIMENSIONAL MOTION ESTIMATION

General Motion
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@ Method L2: RNt HEHifw.
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Pure Rotation
Pure Translation
THREE-DIMENSIONAL MOTION ESTIMATION € 1iitery
2 Motion Set
Object-Shadow Pairs

Partial Motion Set
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THREE-DIMENSIONAL MOTION ESTIMATION

luu Rotation
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rtial Motion Set
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Object-Shadow Pairs
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ERIMENTS

Synthetic Data
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Synthetic Data
Real Data

EXPERIMENTS Shadow Motion Analysis

Synthetic Data

@ Pure translation (Object-shadow pair): £, 73 & F#E fE 12
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Synthetic Data
Real Data

ERIMENTS Shadow Motion Analysis

Synthetic Data

@ General motion:

@ Method L1: 51t Ht, BREEINAT R o (black circles).
@ Method L2: IRt EFw (blue dots).
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Synthetic Data
Real Data
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Synthetic Data

@ General motion:

@ Method L1: 51t Ht, BREEINAT R o (black circles).
@ Method L2: IRt EFw (blue dots).
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Synthetic Data
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XPERIMENTS

Real Data

Real Data Experiment I:
@ used motion pairs: 1-2 (seq. 1), 3-4 (seq. 2), 3-5 (seq. 3).
@ (reversing the order) 2-1 (seq. 4), 4-3 (seq. 5), 5-3 (seq. 6).

@ seq. 3 and seq. 6 are with a larger rotational component.
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Synthetic Data
Real Data
ERIMENTS Shadow Motion Analysis

Real Data

Real Data Experiment I:

@ The estimated motion components show consistency in translational ¢ and @,
rotational components for sequences 1, 2, 4, and 5 but not for 3 and 6.
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(PERIMENTS

Real Data

Real Data Experiment II:

@ Applying the L1 method to 17 frames from a DIDSON video, recorded at 1.8
MHz frequency setting, in Lake Osceola, on the campus of the University of
Miami.
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Real Data

Real Data Experiment II:
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Synthetic Data
Real Data
Shadow Motion Analysis

@ These behaviors agree with the synthetic data simulations.
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EXPERIMENTS

Real Data

Real Data Experiment I1I:

@ A final experiment utilizes a longer lake sequence, 64 frames at 2 fr/sec data
rate, by taking every fifth frame of a 316-frame sequence recorded at 10 [Hz].

@ The “drift” of the six-parameter trajectory is primarily due to inaccurate
(although small) pitch and roll estimates. To verify, zeroing out these two
components from the motions that are estimated by the six-parameter method
yields a third trajectory, denoted modified six-parameter solution (red circles).
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Shadow Motion Analysis

@ The potential application for scene classification.
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