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What is Insect Soup? 

• Samples of insects collected 

through bulk/indiscriminate 

sampling techniques:
• Malaise traps, pitfall traps, flight 

intercept traps, berlese funnels, etc.

• 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.).

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



What is Insect Soup? 

• Storage:
• 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.



What is Insect Soup? 

• What we often don’t know:
• 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? 

• 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

• This data has application in :
– 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  



Patterns immediately obvious



Select Symbol Image Class

(Key)

Order

(Key)

Sub-Order

(Keys for each 

Order)

Family

(Keys for each 

Orders)

Genus

(Keys for each 

Family)

Count Body Wings Legs Colour

Insecta Coleoptera unknown unknown unknown 1 2 cm

Thorax

divided 

from 

abdomen

unknown unknown Black

Insecta Diptera unknown unknown unknown 4 3cm, long 

hairs: 3mm

2cm, clear 

with brown 

pattern

Thin,long, 

3cm

Metallic 

green

Insecta Coleoptera unknown 3

Insecta Diptera unknown 1

unknown unknown unknown 1

Add 

Species

Scale mm’s

• Group “like” insects

• Tag 

• Extract image

• Count

Edit

Edit

Edit

Edit

Edit

Step 2: Build a website 

where the patterns are 

captured 

Store in database



For images 

similar to:

Tags:

Wasp

Orange

Four wings

Six legs

Black and orange

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.

Latitude:

Longitude:

Insects = 64/18

Coleoptera (beetles) = 8/3

Hemiptera (bugs) = 12/2

Hymenoptera (ants/wasps)



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



















Using Crowdsourcing:
Manual segmentation and classification

Use Case 1: Non-expert



Image Class

(Key)

Order

(Key)

Sub-Order

(Keys for 

each Order)

Family

(Keys for 

each Orders)

Genus

(Keys for each Family)

Coun

t

Body Wings Legs Colour

Insecta Hymenoptera unknown Braconidae Phanerofoma 1 0.5 cm

Thorax

divided 

from 

abdomen

2 pairs 6 Yellow

brown











Tags
Yellow 

Dark eyes

wing venation 

Long antennae

Thickened wing venation

Yellow legs

0.5 to 1cm

Hymenoptera

Geographic location



Distribution of Phanerotoma genus in the ALA

Specimen locations for the soup images









Using Crowdsourcing:
Manual segmentation and classification

Use Case 2: expert



Drop bears – the zombie koalas







http://www.padil.gov.au/pollinators/Search?sortType=ScientificName&viewType=Details&pageSize=10&upperLeftLatitude=-30.1451&upperLeftLongitude=144.1406&lowerRightLatitude=-

34.8859&lowerRightLongitude=150.7324&queryText1=Hylaeus&queryType1=all

Search in PaDIL on Hylaeus in the 

area of interest returns a number 

of possible species:



http://www.padil.gov.au/barrow-island/Pest/Main/137524/12301



Distribution of Phanerotoma genus in the ALA

Specimen locations for the soup images



Online image library

Tags
Yellow 

Black

wing venation 

striped abdomen

Short antennae

Thickened wing venation

Yellow legs

0.5 to 1cm

Hymenoptera

Tiphiidae



Online image library:
Image recognition and data mining:



Yellow



Striped abdomen



hymenoptera



Hymenoptera + striped abdomen



+ Striped abdomen



+ yellow



+ hymenoptera



+ Hymenoptera + yellow



+ Hymenoptera + Striped abdomen



+ Hymenoptera + Tiphiidae



+ hymenoptera



+ hymenoptera



How might computer 
vision help?

1. Segmentation – extracting individual images 

from the soup images



How might computer 
vision help?

Use crowdsourcing apps and games to add more tags : 

Tags
Yellow 

Black

wing venation 

striped abdomen

Short antennae

Thickened wing venation

Yellow legs

0.5 to 1cm

Hymenoptera

Tiphiidae



How computer 
vision help?

2. Classification – apply tags to each extracted 

image: 

Tags
Yellow 

Black

0.5 to 1cm

ratio: length to width



How might computer 
vision help?

3.   Group and compare images: 

Crowdsourcing

Tags

Feedback loop

Machine tagging 

and grouping



How might computer 
vision help?

4.  Count and calculate : 

Measures of
• richness

• abundance



The Insect Soup Challenge

Goals
Computer vision techniques are to be used to extract meaning from the imagery by categorising and 

reporting on specimen qualities such as:

• Colour, Size, Shape, and/or Wing Venation

• Location (via bounding box or colour mask)

• Grouping of specimens within an image into like groups approximating:
• Taxonomic Orders eg Hymenoptera, Diptera

• Morphospecies

[See Bioscience Resources section below for further information]

• Counts of:
• Overall number of specimens in an image

• Diversity of groups in an image, for example:

• Of Orders – number of different Orders in an image

• Of morphospecies – number of different morphospecies in an image

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

• Number of individual specimens in each morphospecies in an image

• Similarity measures within groups

• Outliers



How might computer 
vision help?



How might computer 
vision help?



How might computer 
vision help?



How might computer 
vision help?



How might computer 
vision help?



How might computer 
vision help?



Thank you

www.australianmuseum.net.au


