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What is Artificial Intelligence?

Al — Artificial Intelligence

Machine Learning amazoncom

Deep Learning

Neural Networks

Image classification
Object detection
Segmentation
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What is Artificial Intelligence?

Convolutional Neural Network (CNN)

Butterfly
Beetle

Dragonfly
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Mobile apps
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Seek (iNaturalist) Obsldentify Pl@ntNet

UK Centre for
Ecology & Hydrology ceh.ac.uk 4



Nature Identification API (NIA)

 Tested the Observation.org image classifier

(https://observation.org/pages/nia-explain/) on
>875,000 images submitted for ~12,500
taxa in the UK via iRecord.

» Only images that had been ‘verified'.
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https://observation.org/pages/nia-explain/

Nature Identification API (NIA)
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Butterflies 40852
Moths r218183
Dragonflies 31271

875,000 images -> 22.55% were not found.
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IRecord: NIA implementation
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< Back Help

probability of a suggested identification. If a
different identification is being suggested a
small red warning circle will be displayed -
open the thumbnail to see alternative
identification suggestions.

Elephant Hawk-moth
Deilephila elpenor

Identification agreed

Privet Hawk-moth
Sphinx ligustri

Alternative Identification suggested

When you open up the thumbnail image you
can tap on any of the alternative suggestions
shown, and that will set the identification for
your record.
Suggestions:

Three-spin ﬂ d

Stickleback
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< Back Help

Identification agreed

Privet Hawk-moth
Sphinx ligustri

Alternative Identification suggested

When you open up the thumbnail image you
can tap on any of the alternative suggestions
shown, and that will set the identification for
your record.

Suggestions:

Three-spl @ e
StiCkIebQCk :

The image recognition process can be very
helpful, but it doesn’t get it right every time!
Check what is being suggested before making
your final decision, and if you think the app
suggestion is wrong feel free to stick to your
own identification.

Adding lists of records - surveying v

Searching for species v

Sync. with iRecord v
D ————

Ecology & Hydrology

Take advantage of Al to assist with identification.

Photos added to the app are classified and identifications
are suggested, along with a measure of probability.

The app also flashes up a warning sign if it disagrees with
your ID and it gives you a suggestion for each image.

With lots of photos, it gives a percentage for each.

Help to support users and verifiers. The Al makes
suggestions but is not used to verify any records.

Human verifiers can focus on the records that might be
doubtful.
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NIA limitations

° Great! We also think it is 99% likely ° Great! We also think it is 33% likely

to be Adonis’' Ladybird. to be Adonis’' Ladybird.

Suggestions: Suggestions:

Adonis'g . g Willow Kn@
Lodupra | P
UK Centre for
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Adonis™
Ladybird

v

We think it is 77% likely to be 7-
spot Ladybird.

Suggestions:

7-spot ~—

| Adonis’ ﬂ 2-spot @
Ladybird Ladybird

Ladybird

Number of images available.
Different weather and backgrounds.

Upload several images if possible.
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Future opportunities

Potential for how we could use image classifiers more
within iRecord, to help support users and verifiers.

Use the Al as a quality control step by flagging potential

misidentified images that need to be reviewed by experts.

Combine the Al with other metadata like phenology or
location to give more accurate suggestions.

Feedback and new ideas.
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< Back

Record

Verification: Accepted as
considered correct

Thanks for sending in your record.

This record has been submitted and cannot
be edited within this App.

Essex Skipper
Thymelicus lineola

. SU 603 867
Location

Caps lane

Date 06/07/2023

Abundance 1

Stage Adults

Great! We also think it is 88% likely
to be Essex Skipper.

Suggestions:

Y el
Essex Thymelic
Skipper sylvestris







AMI: Autonomous Monitoring of Insects

Alternative to manual collection, sorting, and classification
« Long-term & time-efficient

 Non-lethal
e Standardised

Why moths?
 Pollinators
 Food source for birds and mammals

« Respond quickly to change in habitat quality

e = good indicator group
« Easy monitoring via their attraction to light
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Hardware

O UV-light

Light table and sheet
Computer Vision System
M Light ring i Computer and camera box
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Aarhus University - Bjerge, 2021
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ML workflow
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Estimating accuracy Training images

All images
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Estimating accuracy

Abraxas grossulariata
Abrostola tripartita
Abrostola triplasia
Acasis viretata
Acentria ephemerella
Abraxas sylvata
Acherontia atropos
Abrostola asclepiadis
Abraxas pantaria

Acanthopsyche atra
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Accuracy varies between species

o 815

= 90%+ accuracy
= for ~33% species
g 477
= [
84— 70%+ accuracy

— for >60% species
§ h 129 162
38 28 r2 -
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0 20 40 60 a0 100

Accuracy score (%)
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Accuracy varies between species

P

Angle shades Magpie rhoth N ~ Antler moth Bramble Shoot

(Phlogophora meticulosa) 85%  (Abraxas grossulariata) 91% (Cerapteryx graminis) 95% (Notocelia uddmanniana) 99%

5 i3 T

Langmaid's Yellow Underwing  Mere Wainscot Dark Umber

(Noctua janthina) 5% (Photedes fluxa) 33% (Philereme transversata) 37%
* Hard to distinguish from « Lack of « Multiple variants?
Noctua janthe? distinguishable

2
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Some species have few images

Small hazel purple
(Paracrania chrysolepidella)

Hemlock yellow conch
. (Aethes beatricella)

Fisher’s estuarine
(Gortyna borelii)
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Accuracy score (%)
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How many images is sufficient?
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Taxonomic experts and ML models
struggle with the same species!

ID difficulty vs accuracy

n =447 n =362 n=42 n=10
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Marbled Minor Tawny Marbled Minor .
(Oligia strigilis) N (Oligia latruncula) 0 y .
Rufous Minor 1 - Easy 2 3 4 - Difficult

(Oligia versicolor) . : , ,
Expert identification difficulty
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Conclusions

As a complementary method to traditional monitoring, AMI allows:
« Long-term continuous monitoring (e.g. remote nature reserves)
« Fast results (no sample sorting etc.)

« Potential to speed up identification of new species — more
relevant overseas

Potential limitations and next steps:

* What should our confidence threshold be?
« Important role for taxonomic experts!!

* More labelled training data required

* Important role for taxonomic experts!!!

 Addition of acoustics
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Thank you

For more Info:
ceh.ac.uk/ukceh-ami-tra
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