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[K. Williams, et al, 2010]
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Underwater Camera
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Video Analysis
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NEOAIE G571% v 7 N) OHXHERRZE O FHME - 1.49%
Tsung-Wei Huang, et al, IEEE ICASSP 2016
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s N —Z= U T T —H (20127 5 A, 2015+2016+20194F)
« 11557 (x150 H5Hm) BIRA D

s PBRT — X W) )
1412 D353

2)

BoF (7168-dim) + SVM  89.1%

CNN (Inception ResNet v2) 91.7%
‘CNN (1536-dim) + SVM  92.9% ‘
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Fish ID{/EEEDBHEES

. T XYk
« 2015 v 2— hF—% (88350Ei{g 27 7 T )
« 2016 2— FF—% (50320 Wit 27 7 T 2)
s FILTF—4Ey "2 hL—=0 7T 2 MNMIHE

Training Data Testing Data Cross Validation Accuracy (%)

2015 2015 10-fold 96.1
2016 2016 10-fold |oss |

2015+2016 2015+2016 10-fold I 96.9 I

2015 dataset (5%) 2015 dataset (95%) 83.9
2016 dataset (5%) 2016 dataset (95%) 86.6
2015 dataset (100%) 2016 dataset (100%) 69.5
2015 dataset+2016 dataset (5%) 2016 dataset (95%) 88.1
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Fish ID

i > ] -~ N ﬁg ; J N 7L \ ; err(OV\l:t/Iootkh Fllounder
— tka Mackera
u * O) / \ ) i / 5 / / C;? b 3 Bathymaster Signatus
-— o E 7L 4 Berryteuthis Magister
A 5 Blackspotted Rockfish
| j\7 ){ 7 @/@@}imﬁ)/\ C;? 6 6 Dover Sole
/ \ o 7 Dusky Rockfish
E 7L 8 Flathead Sole
u %ﬁ O) )j ﬁ 7‘7)) N <£ 5 9 Giant Grenadier
10 Gorgonocephalus Eucnemis
11 Harlequin Rockfish
02 T T T T T 12 Northern Rock Sole
13 Northern Rockfish
@ B15F 1 14 Pacific Cod
% 15 Pacific Halibut
E 16 Pacific Ocean Perch
17 Pacific Octopus
/ \ 18 Paragorgia Arborea
ﬁ @ ]j EE ] 5 10 15 20 25 30 19 Prowfish
27 classes (2015) 20 Rex Sole
0.2 T T T T T 21 Sablefish
22 Shortraker Rockfish
2 23 Shortspine Thornyhead
£ 24 Strongylocentrotus sp
E 25 Sturgeon Poacher
26 Walleye Pollock
27 Yellow Irish Lord

14

27 classes (2016)
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Choose Query Set (Q) to Label

s 20157 —4% &y h2016 T—% &> | (5%): 88.1% > 96.8%
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@ Face recognition
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Jiarui Cai, et al., “ACE: Ally Complementary Experts for Solving Long-Tailed Recognition in One-Shot,” ICCV 2021
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* Alaska Chute Fish F—4tvh

* Alaska species ID 7 —# -t > F:264k H{£ T 87/ 7 A

Many (£%%) -3 a > [ (>100 samples): 38 7 7 A
Medium (%) -3 2 » b (>20 and <=100 samples): 33 7 7 A

Few (D40) ‘/3 > ~ (<— 20 samples) 16 77X

* Imbalance factor =
N,.x/Nii= 193.5

Normalized frequency

0.01
0.00 - T T
o 20 40 60 80
Category index

98.42% 96.97% 80.00%

ACE 9448% 97.70% 98.39%
18
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Fishing rail

Pacific Halibut

$0003445 | CAM 1 “LEFT/SLAVE" | 2018-06-20 20:44:18.011 UTC | 12:44 PM AKDT | 1226us
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Stage-z Original Relative 3D Fish Template

+  Template Point Set

1001

Yolo %! ‘ SMn ‘ Relative 3D Pose t
Detector --“ - m Estimation 1

Deformable
Template

i
}':3.?
[iz"Relative 3D

300

{37 [ Pose

Absolute Fish 3D Pose :
in Camera Coordinate System ‘
o = Absolute 3D
= i Pose Estimation

500
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1000 bl
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mm

Jie Mei, et al., “Absolute 3D Pose Estimation and Length Measurement of Severely Deformed Fish from
Monocular Videos in Longline Fishing,” IEEE ICASSP 2021, Toronto, Ontario, Canada, June 2021

World Coordinate System




BO\WeiERAIE

Method Bias(mm) EMD(mm) RMSD KL

Stereo 40.5 46.0 79% 0.26

BES 102 24.2 5.6% 0.11

BFS w/o Bending ~ -55.4 60.0 79% 0.8

Ours w/o Bendinge ~ -95.4 99.3 10.4% 0.53
| Ours 9.3 43.1 73% 023}

738 Fah L
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head, tail, center points in camera coordinate
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i NoWINR—-ADEFE ID

— X% hL—= T /FF
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gagl

Data Distribution

_ Sablefish 720 ‘180 ]
. Pacific Halibut 474  o— Y
Spiny Dogfish Shark A 386 97
Grenadier | 201 51
Thornyheads - || 155 39
Hard Snout Skates L 84 22
Shortraker-Rougheye-BlackSpotted Rockfish | - 74 19
Pacific Cod A | 74 19
Kamchatka-Arrowtooth = 52 13
Soft Snout Skates =i 38 10
Rockfishes {ui 35 9
Redbanded Rockfish |#l 32 9
Yelloweye Rockfish 1 12 3
Anemones ! 12 3
Quillback Rockfish i 10 3
Starfish I 9 3
Sculpin A 5 2
Spotted Ratfish A 4 1
Invertebrates - 4 1
Flatfishes 4 X
Lingcod A 3 T
Blue Shark 4 2 3 §
Mollusca + 2 1
Snails - 2 1
Bivalvia - 2 L
Walleye Pollock 1 1
Northern Rockfish - 1 ¥
Silvergray Rockfish A 1 1
Sponges 1 1
Octopus - 1 33
Sea Urchins 1 1 total #tracks: 3021
Coral A 1 1
Canary Rockfish A Tai 0.5 0.5
Soupfin Shark - 2 0.5 0.5
mm Valid
T T T T
0 200 400 600 800
#Tracks

Track #

J 13

(N

Data Distribution

Sablefish A 40981 9491 I
Pacific Halibut 126254
Spiny Dogfish Shark - N22082mm 5126
Grenadier A mS390 3279
Hard Snout Skates - . 11772 2994
hornyheads - 10140 2048
Shortraker-Rougheye-BlackSpotted Rockfish | | 5148 882
Soft Snout Skates s 3090 1331
Pacific Cod -l 3056 958
Kamchatka-Arrowtooth = 2662 408
Rockfishes mi 1880 394
Yelloweye Rockfish 4 1622 141
Redbanded Rockfish i 1523 693
Lingcod ¢ 742 89
Anemones 514 114
Starfish 4 455 64
Sculpin 432 155
Flatfishes - 348 47
Quillback Rockfish A 342 94
Blue Shark + 296 77
Spotted Ratfish 164 29
Bivalvia 156 28
Invertebrates - 114 40
Snails - 83 26
Mollusca - 78 5
Walleye Pollock 65 60
Coral 1 54 29
Northern Rockfish - 51 70
Silvergray Rockfish A 47 13
Octopus - 34 65
Soupfin Shark - 29 29 total #frames: 186592
Sponges - 27 27
Canary Rockfish Trai 17 18
Seéa Urchins - an 3 54
s Valid
T T T T T
0 10000 20000 30000 40000 50000
#Frames

Frame #
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Level-1 (6 groups) - - - - - .
Level-2 (31 species) _- -
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Model | Unit |Level-1|Level-2 A|Level-2 B Level-2 C
Baseline | img - - 78.3 -

img | 86.3 774 774  |82.0(8567, 27393)

Scheme-1|video™| 93.2 86.5 86.6 93.2(298, 319)

; S o~ ETITC video | 93.4 86.5 86.8 93.4(293, 324)
7IL =23 img | 88.4 | 79.9 80.0 |84.6(8660, 27300)

Scheme-2|video™| 94.3 88.6 88.9 [94.3(329, 288)

video| 94.9 | 88.9 88.8 194.9(328, 289)
img | 91.0 82.3 82.3 [86.3(5830, 30130)

Scheme-3|video™| 96.3 90.6 90.3  |96.3(286, 331)

video | 96.4 90.9 90.9 [96.4(293, 324)

Scheme-1: 7 head, ]EXU, Lossl
Scheme-2: 7 head, |/E#D, Loss1
Scheme-3: 7 head, E&E#D, Loss2

video' : & NvIDFIFER 1 D&
D31FEDFIIEFEE AT,
ideox ZHEERTIDHIBES & NIV ID
¥FiHFE

A: mLAL-1DRAXTTDE. LNIL2
DEAXTY

B: 3lmimmR P DERE M

C: 1mimmPORRR. KEULANIL-1T
{S1EPTHE(RAMEO0.91)
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