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Supplementary Fig 1. Image resolution sensitivity test. Resolution of fifty excellent quality
images were successively reduced, resampled to dimensions of 1600, 800, 400, 200,
100, 50 and 25 pixels wide, with matching attempted at each resolution. Images retained
near 100% match success with reduced resolution through 100 pixels wide, with match
success declining to 86% within the top five ranked matches at 50 pixels wide, and no
match success at 25 pixels wide. Credit (i) Ted Cheeseman, (i1) Vicki Neville

Fig Sla(i) and (i1) Full resolution, 5052 pixels wide after cropping
Fig S1b(i) and (i1) 1600 pixels wide, showing no visible loss of resolution

Fig Slc(1) and (i1) 200 pixels wide, showing substantial loss of resolution, with reduced
ability to distinguish fine features and edge shapes

Fig S1d(i) and (i1) 100 pixels wide, showing major loss of resolution, with limited ability to
distinguish all but the most distinct features and shapes

Fig Sle(i) and (i1) 50 pixels wide, showing severe loss of resolution, with very limited ability
to distinguish all but the most distinct features and shapes

Fig S11(i) and (i1) 25 pixels wide, showing total loss of resolution, where the whale tail is
difficult to distinguish from the image background
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Supplementary Fig 2 Examples of difficult matches. Test image (left) has been successfully
matched to reference image (right).

Fig S2a A successfully matched substantially changed fluke. Reference image (right) is a
first summer calf in 2018, matched to the same whale as an entangled juvenile (left)
in the summer of 2019. Credit: (left) West Coast Large Whale Entanglement
Response Network and (right) Tim Huntington

Fig S2b A successfully matched first summer calf matched to adult. Pigmentation lightened
dramatically, causing manual matching to fail, resulting in the same individual with
two separate IDs. Credit: Mark Malleson

Fig S2¢ A successfully matched first summer calf fluke matched to juvenile. Barnacles on
the calf fluke have become barnacle scars on the juvenile. Credit: Alisa Schulman-
Janiger

Fig S2d A successfully matched fluke despite rotation away from the plane of the camera.
This match remained undetected with two IDs in the North Atlantic Humpback
Whale Catalog for over 30 years. Credit: Allied Whale, College of the Atlantic
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Supplementary Fig 3. A successful match with all white flukes. Matching flukes with
minimal to no pattern relies on shape, particularly using the trailing edge. In this case,
1995 (left) to 2015 (right) the trailing edge shape has become less distinct, which caused
manual matching to fail where image recognition succeeded. Credit: Claire Garrigue

ScoLe: 0.22252_-

Supplementary Fig 4. Highly rotated flukes. Images were successfully matched as the first
proposed result, however with a low match rank score. This figure illustrates an extreme
where matches often fail. Credits: (a) (left) Nico Ransome, (b) (left) Dane McDermott,
(a) and (b) (right) Cascadia Research Collective
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Fluke tips
Highlights:
A, Trailing Edge
e We developed and applied a new convolutional neural network- \
based photo-identification algorithm for individual humpback : /N e
Left Fluke

whales (Megaptera novaeangliae). Right Fluke

N
e The algorithm requires minimal image pre-processing to deliver
accurate, rapid ID matching for humpback whale fluke photographs.

Leading edge

e Compared to manual image matching, the algorithm reduces image
management time by at least 98% and reduces error rates from
approximately 6-9% to 1-3%.

e The success of this new system has enabled building a single global
dataset of over 56,000 individual humpback whales.
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