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Introduction

Hippopotamus amphibius L.

Vulnerable species

Groups : 10 to 200 individuals
, In water during the day
Drawbaclgs in cIas&t‘monltormg methods
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Objective

e automatic count of hlppos groups
.lared |mages acquwed by UAV
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Why doing monitoring ?

Quantify the impact of poaching
=>» Natural growth = 6%/year
=>» Reinforcement/moving of monitoring troops

Complete demographic analyses
=» More precise previsions of probable populations evolution

Evaluate the impact of hippos on their environment
=» Erosion?

=» Soils compaction?

=» Food disponibility?

=» Competition between herbivorous species?
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Automatic procedures

* Detection + counting

« Mainly for birds colonies [EEREEEEESES

+ Save time & efforts

+ Easy to use

+ Generally reliable results

- More difficult than
human interpretation

© Chabot, 2009

Criteria :

v Aggregation of individuals (but tee-close-together)
v" High contrast (animal — background)

v’ Sufficient image quality -
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Falcon Unmanned © UAV

Camera Tamarisk 640 (A = 8-14 um)

Garamba'National Park (DRC)

Flight heights : 38 — 155 meters

(Pixel GSD = 3.8 — 15.5 cm)

14 flights, 2 study sites

Manual extraction of images

Raster values = temperature W .
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© Basile Luse Belanganayi
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* Reference data = visual and manual digitization of hippos

s

> 3 categories of hippos :
o Completely emerged animals (CEA)

o Pairs of Polygons of Single Animals (PPSA)

o Nearly Immerged Animals (NIA)

e 37 extracted images
* 2126 digitized polygons = 1856 hippos




Methodology

| HOMHIP
* Python script for all the geoprocessing Raster layer | 40_1_mask -
1. Height of flight [m] 39

* QGIS application

2. Local Maxima (LM}

Radius in pixels 11
* Graphical User Interface Threshold value 100
Min distance between LM 5

3. Contours to polygons

g H O M H I P Interval between lines 3

4. Polygons aggregation
Max angle (deqg) 30

Count hippos from raster

] Max angle between centroids (deg) 30
Auteur: Gembloux Agro-Bio Tech

Results
Version installée_: 0.1 (dans | Completely Emerged Animals (CEA) 0
C:\Users\gef\.qgis2\python\plugins\HOMHIP) Pairs of Polygons for Single Animals (PPSA) 0

Mearly Immerged Animals (MIA) 0 ( 7 J

[ Ok ] [ Close ]
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Algorithm steps
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Local maxima
(Loc_max)

Relative coordinate system (pixel unit)

Clipped image

Local maxima

Qction
/]

Radius
Threshold
Minimum distance
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Radius Clipped image 1

Radits Pped mee Algorithm steps

Minimum distance —

Local maxima

Isolines
interval

detection

Local maxima
(Loc_max)

Spatial
join

Isolines
creation and
polygonization

Isoline polygons
(Iso_polyg)
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Clipped image
(Cl_im)

Radius
Threshold
Minimum distance

Local maxima
detection
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Local maxima
(Loc_max)

Algorithm steps

Isolines
interval

Isolines creation
and polygonization

Isoline polygons
(Iso_polyg)

Polygons
selection

Emerged parts
(Em_parts)

Spatial
join

Polygons

classification
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Surface (pixel unit?)
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Area limit between CEA and NIA !
Maximum distance between PPSA polygons
Maximum |AS]| angle

Maximum |a-9,| angle

Completely
emerged
animals

(CEA)
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Nearly
Pairs of Immerged
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Single (NIA)
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Discussion &
Perspectives

Introduction Results Conclusion

Algorithm steps
Criteria for Pairs of Polygons corresponding to a Single Animal :

w
()]

b OB A el
Area < CEA polygons 5% | R2 = 0.7626
2210 - .
2. Proximity 38 5
0

Maximal distance between polygons 0 0 100 150 200
= fct (flight height) ——— gt

3. Alignment
- Minimum Bounding Boxes
=» orientation characteristics

- 2 angles computed : |AY| &|a-9,]
=» maxima values
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Minimal total error -4.9%
v 30% of IMages (ramy Season) Maximal total error +12.9%

Mean total error +3.9%

Mean NIA error +28.5%
Mean PPSA error -55.4%
Mean CEA error +20.2%

NIA (Nearly PPSA (Pairs of Polygons CEA (Completely

Immerged Animals)  corresponding to Single Animals)  Emerged Animals)

Automatic —
] 0.47 (p = 0.149) 0.14 (p = 0.674) 0.42 (p=0.197) 0.98 (p <0.001)
manual correlation
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Sensors and UAV improvement
=» Combination of several sensors?

=» Use of high resolution infrared photos?

- —

=>» Multicopter platform?

(1)
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Q Such algorithms areireallyimportant todeal i'i]’&i}ehi@ e amount of UAV data:

e e .
L e R—— — — -

NS

Great[

-
-

!

.z > \r!_, 1g Alic eters,/

\
4 -j,,;);cwam__,nr ill necessary:

- it
- -

l
“—

> Autormgior of pre-process

-

a-Dé't‘EHMtlon of optimal input para nel’ FE e



Université de Liége

Simon Lhoest W Gembloux Agro-Bio Tech

simlho@hotmail.com




