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What is Insect Soup? -

Australian
museum

e Samples of insects collected
through bulk/indiscriminate
sampling techniques:

* Malaise traps, pitfall traps, flight
intercept traps, berlese funnels, etc.

e Benefits:
* Large samples of broad range of taxa
from one point over time.

» Targets specimens not easily captured
by other means (active searches, light
traps etc.).

e Passive capture, i.e. can be set and left.




What is Insect Soup? &

Australian
museum

e Storage:

e Jars or tubes of ethanol.

* Some sorted into ordinal groups (e.g.
Coleoptera, Diptera etc.).

 Many are mixed lots.

* What we always know:

*  Where and when the sample was
collected.

*  Who collected the sample.

*  Where the vial is physically located in
the collection.



e What we often don’t know:

e What's in them.
— Taxa?
— No. of specimens?

* What was in them, and is now not in
them (i.e. specimens removed from
sample).

Without this information, it
makes it extremely difficult for
researchers to evaluate
whether or not a particular bulk
sample is useful.




Why is Insect Soup useful? &

Australian
museum

e Insect soup is a source of real and potential data for:

discovering new species,
extensions of species distributions /ranges
* eg pest species
statistics on ecological patterns and measures of biodiversity richness and diversity,
record of taxa used in eco-genomics analyses
time series analysis

e This data has applicationin:

land use and conservation planning
quarantine and pest species management
climate change research

disease vector analysis

etc



Making our Insect Soups Accessible
and useful to Science




Step 1: Photograph Soups
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Step 2: Build a website
where the patterns are
captured

e Group “like” insects

U Tag
e  Extractimage
U Count

Store in database

Symbol Image

Insecta Coleoptera
@)
Edit

Insecta Diptera
|:_:|
Edit

Insecta Coleoptera
@)
Edit
— Insecta Diptera
il
Edi

unknown unknown
=
Edit

Add
Species

Scale mm’s

CEH
200 ] 200

Sub-Order Family Genus Colour
(Keys for each (Keys for each (Keys for each
Order) Orders) Family)
unknown unknown unknown 1 2cm unknown unknown Black
Thorax
divided
from
abdomen
unknown unknown unknown 4 3cm, long 2cm, clear Thin,long, Metallic
hairs: 3mm with brown 3cm green
pattern
unknown 3
unknown 1
unknown 1



Step 3: Build website tools for researchers to explore the images:
for new species, extensions of species distributions and the
statistics for ecological patterns, and taxa used in eco-genomics

analyses.
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Result:

Cost effective way of researching insect richness and
diversity by making the most of our existing collections

Examples of science making use of data on
insect abundance and diversity
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NSW, Deriah Aboriginal Area
20 9km E of Narrabri, stand of
Ooline; 30368 S; 149991 E,
11 to 19 Nov 2009, 340m. DR
Brtton, J. Recse
SEVT2009014 [Malaise]
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NSW, Denanh Abonginal Area
21km E of Marrabr, stand of
Ooline, -30366 5 149 992 F
11 Nov 20089; 330m_ Cohine
DR Bntton, J Recse
SEVT2009013 [black hght
bucket]
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Using Crowdsourcing: r~

b’

Manual segmentation and classification |az

:i ATLASoF AUSTRALIA
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through cammunity based capture of biodiversity data & A k

Hi! Join a virtual expedition e Start transcribing >®

fou're registerad with the Atlas, so Find a virtual expedition that suits you. Jain the virual expedition of the day. Are you ready to become an gxpedition
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Help us capture Australia's biodiversity Leader board ~ viewan
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Jim Richardson 8743

Use Case 1: Non-expert
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Image Class Order Sub-Order Family Genus Coun Body Colour
- (Key) (Key) (Keys for (Keys for (Keys for each Family)
‘ '®, each Order) each Orders)
X Insecta Hymenoptera unknown Braconidae Phanerofoma 0.5cm 2 pairs Yellow
= Thorax brown
.r' divided
from
abdomen

ZU YKM £ Of Narrabr!, stand of
Qoline; -30 368 S: 149991 E
1 Nov 2009: 330m DR
Bnitton, J Recse:
SEVT2009017 [black lighi
bucket!
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e Australian Museum
K378033
NSW; Travelling Stock Resex:
46 2km NE of Narrabri: -3/
$,150.042 E; 13 Nov 2008
455m: Semi-evergreen vine
thicket: D.R. Britton, J. Recse

SEVT2009028 [black light
bucket]

HYMENOPTERA




Australian Musewun

K378034

NSW: Killarney Gap, Kaputar
NP, -30.136 S; 150.077 E: 14
Nov 2009, 670m; Wet
sclerophyll; D R. Britton, J
Recsei; SEVT2009034 [black
hght bucket)

HYMENOPTERA




, K378085

NSW; Killarne:y =ap, Keputar
NP, -30 144 S; 150 060 E- 14
Nov 2009: 615m: arassy
sclerophyll forest: D R. Britton.
J. Recser, SEVT2009037 [black
Iight buckei|

HYMENOPTERA




Australian Museum
K378036

NSW: Planchonella NR, 43 8km
~ NNE of Warialaa, -29.142 S,
150607 E: 16 Nov 2009, 430m,
Semi-evergreen vine thicket.
DR Britton, J. Recset,
SEVT2009041 [At hght]
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Tags

Yellow

Dark eyes

wing venation

Long antennae
Thickened wing venation
Yellow legs

0.5to 1cm

Hymenoptera
Geographic location
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Use Case 2: expert



Australian \{useum

y K378035

NSW, Killarne:y ap, Keputar
NP, -30 144 S; 150060 E: 14
Nov 2009 61.‘5m; arassy
sclerophyll forest; D.R. Britton
J. Recsei; SEVT2009037 [black
hqhtbuckeﬁ
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Braconidas
?Phanarafoma

Braconidae. Braconidas
Q ?Phanarotormna
o= _ ‘l )
» Bethylidae or
< Ceraphronidae
= E T TP
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K378035

NSW; Killarne:y ap, Kaputar
NP, -30 144 S 150 060 E: 14
Nov 2009; 615m: grassy
sclerophyll forest, D.R. Britton.
J. Recsel, SEVT2009037 [black
ight buckei |

HYMENOPTERA




| have just spent less than 10 minutes putting family and other names (some down to species) to some in the soup.

000 - Mo s 0akd —

Evaniidae

Sphecidae

Cynipidae

Gastrupiidae

Tiphiidae

Apidae — Braunsapis

Megachilidae — Megachile ferox

Halictidae — Lasioglossum (Chilalictus)

Colletidae — Hylaeus [Euprosopis elegans (See below)

VT 2009001 [Malaise|

HYMENOPTERA
e

10mm



http://www.padil.gov.au/pollinators/Search?sortType=ScientificName&viewType=Details&pageSize=10&upperLeftLatitude=-30.1451&upperlLeftLongitude=144.1406&lowerRightLatitude=-
34.8859&lowerRightLongitude=150.7324&queryTextl=Hylaeus&queryTypel=all

]
To select an area click .2 to show the Selector Box. (See top lefi:comer of map). Move the Sslector Box by dragging i

with the mouse, and resize it by dragging .:i. To remove the Selector Box chcklm again

Search in PaDIL on Hylaeus in the
e R area of interest returns a number
Upper Lef Latitude  -30.8268 ‘ Upper Left Longitude i145.4590 ‘ of possible Species:

Lower Right Latitude |-33.6146 | LowerRight Longitude  148.7549 \

| search |

Lt m e o f e Cpcim e

Mative certus hylaeine | SelectTo |

bl Hylaeus (Euprosopellus) certus S
; (C 921)

[ Mative Australian Beneficial Species]

Native elegans hylaeine | SelectTo
Hylaeus (Euprosopis) elegans D
(Smith, 1853}

(Hymenoptera: Calletidae: Hylaeinae)

[N&t'n.'e Australian Beneficial Species:]

Mative honestus hylaeine Select To J
Hylaeus (Euprosopis) honestus =




http://www.padil.gov.au/barrow-island/Pest/Main/137524/12301
Login Register Help *J SelectLanguage | v
PaDlL’ BowerBird Image Libraries ~ PBT RMD

Search Barrow Island QIM

na sp 51

Mative to Barrow [sland || High FOF

Main | Other Names | Region | References | Web Links | Specimens
Lateral Image 4

Caption Site LTRS: Western Australia: Barrow Island 06 Source Sarah b Caffrey Museum wictoria
M=y 2006 5. Callan R. Graham

Diagnostic Images (5)

Dorsal Image Head Frort Image Lateral Image Thorax Side Image Wing Image-
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Online iImage library Asian

museum

Tags

Yellow

Black

wing venation
striped abdomen
Short antennae
Thickened wing venation
Yellow legs
0.5to 1cm
Hymenoptera
Tiphiidae




Online image library: ~

Image recognition and data mining:  |as

:‘i ATLASoF AUSTRALIA
gharing biodiversity knowledge

Search the Atlas
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How might computer

vision help?

1. Segmentation — extracting individual images
from the soup images

b HYMENOPTERA

B3 W ORI T—




How might computer N

I;/:f
Australian

VISIOn help? museum

Use crowdsourcing apps and games to add more tags :

”
-
./i‘ . m

Tags

Yellow

Black

wing venation
striped abdomen
Short antennae
Thickened wing venation
Yellow legs
0.5to 1cm
Hymenoptera
Tiphiidae



How computer N

I}j‘r‘

vision help? Lo

2. Classification — apply tags to each extracted

image:
. Tags
£ Yellow
W Black
B 0.5to 1cm

ratio: length to width



How might computer
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3. Group and compare images:
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4. Count and calculate :

Measures of

* richness
e abundance
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Goals

Computer vision techniques are to be used to extract meaning from the imagery by categorising and
reporting on specimen qualities such as:

e Colour, Size, Shape, and/or Wing Venation
e Location (via bounding box or colour mask)

e Grouping of specimens within an image into like groups approximating:
e Taxonomic Orders eg Hymenoptera, Diptera
*  Morphospecies
[See Bioscience Resources section below for further information]
e Counts of:
e Overall number of specimens in an image
e Diversity of groups in an image, for example:
e Of Orders — number of different Orders in an image
e  Of morphospecies — number of different morphospecies in an image

e Abundance within each group in an image, for example:
e  Number of individual specimens in each order in an image
e Number of individual specimens in each morphospecies in an image

e Similarity measures within groups
e Qutliers
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Insect Soup Challenge: Segmentation, Counting, and Simple Classification

Katarina Mele
Computational Informatics, CSIRO
Riverside Life Sciences Centre, 11 Julius Avenue. North Ryde, NSW, 2113

Katarina.Mele@csiro.au
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Thank you

www.australianmuseum.net.au

8-

nature culture discover Bt

museum




