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Wastewater in aqgriculture

-Saves water for the first use

- Less production costs, and reduces
artificial fertilizer

-Increase crop yield

-Decrease pollution




Health risks

. >1.5 billion people (24% of the world’s population) is infected
with soll-transmitted helminths (WHO, 2014).

. 200 million people are infected with schistosomiosis (WHO,
2001).

« Ascaris infections cause approximately 60,000 deaths per
year, mainly in children (WHO, 2001).

. Helminth eggs enter the environment trough feces from
Infected people and are transported in wastewater.

Gastrointestinal Malformations
diseases



In fact i ,

It is @ microscopic egg












Ascaris lumbricoides

It IS an Helminth



Children from developing countries suffer
physical and mental detriment

Regulations to control the content of helminth eggs
(OMS, 1989; 2006;...)
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Visual identification
* Trained Personal
¢ Subjective Interpretation
* Long time
¢+ Sub o over counting
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Advances in algorithms and
processing systems and digital
Image recognition




Program and system offers:

« An alternative tool and helpful

* Anprecise, reliable and fast alternative

« A real alternative for users Involved In
monitoring and environmental studies

* Minimize errors identification interpretation

* Improves health and quality of life



e Structural Features

Image capture Grey-scale image modification Anisotropic filtering

Gaussian derivative with image

S Watershed segmentation
binarization

Filtering by perimetral compactness
and by minimal and maximal area Object labeling




Acquisition of digitized images

Helminth eggs

Artifacts




Grey-scale image Anisotropic filtering
iImage

/ Softens image

within  regions
bounded by
edges and
preserves them.

Removes tonalities
and saturation, no
Image brightness




Gaussian derivative binarizated

Similar to human vision filters, specialize in detecting
abrupt changes: edges.

4 Gaussian derivatives First derivative

Sigma or Standard Deviation

Second derivative

N=oc=1




Gaussian derivatives

o ° cap’s o B, ol DS P
Image processed with Sigma
value or standard deviation.

Binarized image from the first
Gaussian derivative.

Filling gaps in the binarized image. Finally all the small objects are
removed.



Marking and labeling of objects

An index Is assigned



Retrieve the characteristics of the
ect
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Training:

a) Area

b) Eccentricity

c) Major and minor axes
d) Diameter

e) Entropy

f) Texture...




Classification
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Validation

Sensibility _ 1P
TP+FN

True positives: number of helminth eggs correctly
identified = 0.9585

TN
TN+FP

Specificity =

True negatives: number of other objects different than
helminth eggs that were identified
correctly = 0.9944



Program and System

200
400
600
800
1000
1200
1400
1600

1800

500 1000 1500 2000 2500



Genus of helminth  eggs
identified:

Ascaris lumbricoides
Toxocara canis
Trichuris trichiura
Hymenolepis diminuta
Taenia sp.

Faecal coliforms = 8.5x10" CFU/100 mL

.

Other objects
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“All lives have equal value and every person should

have the opportunity to live a healthy, productive life”




