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PyLC Responds to Image Enhancements

The Mountain Legacy Project (|\/| |_P) Improving the appearance of Unenhanced " Gamma  Contrast Stretch Denoise Bilateral Filter  Wavelet Denoise _ Unsharp Mask High Pass Filter Wiener Filter
works with the largest systematic ecosystems in images by applying i e | :
collection of mountain photographs in  image enhancements will clarify

the world. More than 10,000 images ecosystem characteristics, improving

have been repeated to quantify PyLC accuracy for classification.

landscape change over time. m
Mt. Baldy, Kananaskis River Valley

,’ - b 1. Updated the original PyLC image
[ ’ set by removing erroneous land cover
masks and improving image diversity

by adding images from more locations.

Station 3, Wilmore Station 443, David  Forget-Me-Not- : : : .
Wilderness Park  Thompson Country Ridge, Kananaskis Each successive enhancement changed the resulting PyLC mask when compared with the unenhanced baseline.
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Comparing Accuracy Between Image Enhancements
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Historic, McArthur, 1889 Repeat, Taggart-Hodge, 2014

Per-Image Land Cover Category F1 Scores Per-Image Averaged Accuracy Metrics =) e (2] (e
Quantitative analyses require pixel-by-  Naa 1953 - D ———e ——— -
pixel mapping of ecosystem types in 2. Created nine altered versions of the - T TN L
an image. This time-consuming task image set using Python functions for o ‘ . ‘ L] RN |
has considerably held back scaling up  three versions of contrast, denoising, W TTTo =T a i
research efforts to entire landscapes. and sharpening image enhancements. CTETTTTTTTT
d_F gover masks S— Example Python code for a contrast image enhancement %o.so I . csé%” ‘ \
line S o ety it e cmintis, s . Sl LT
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# Display the enhanced inage with the current parameters o P 1 P A P S l
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3. Ran the baseline and nine sets of NI T TIE NIAII I TN I I TN I a It
enhanced images separately through AP ARG EF A P ARG E A AR R - AU
PyLC grayscale model 2-3, resulting in
Historic, McArthur, 1889 Repeat, Taggart-Hodge, 2014 land cover masks and accuracy No image enhancement consistently improved the F1  The averaged accuracy metrics each use different
The Python Landscape Classification metrics read outs. score for any land cover category, instead the result ~ weighting to quantify PyLC accuracy for all pixels.
(PyLC) tool was developed to Accuracy metrics comparing PyLC output with reference masks ~ Was typically no difference or a decrease in F1. The Despite this difference, each show a similar trend
automate ecosystem classification g e goal is for all categories to achieve F1 scores that image enhancements either don't affect or

gt comparable to Not Categorized and Conifer Forest. decrease the accuracy for land cover classification.

'precision": 0.9772932276476385,
"recall": 0.9654617725658763,
"fl-score": 0.9713414730911696,
"support": 16832074

using Al semantic segmentation. The
MLP team is working to improve PyLC
accuracy to better recognize the
diversity of ecosystems in the Rockies.

Ground-truth

},

"B-MW": {
“"precision": 1.0,
“"recall": 1.0,
"fl-score": 1.0,
"support": 1

Discussion

Image enhancements tended to Changing the way images appear Intervening in an Al pipeline using

T ET— . P—— :;;(C:)ucir:cparr: gt:irc]:z rarlets\;gnn\e/i:z ?efv ols  decrease accuracy, though each  may hinder PyLC which was image enhancements may be
E :WW _E1 scgres for land cover categories Chgnged the resulting PyLQ mask. trained Wij[h only 95 images [1]. bett.er suitgd to data augmen.tatiqn
within each image, and three versions This lends sup.por.t toward limited Effort§ to improve accuracy may [3], increasing mgdel generalizabil-
of averaged accuracy metrics. model generalization and a | benefit more frqm increasing the ity while dgcreasmg the number of
framework for data augmentation. number of training images [2]. manual training masks needed.
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