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Bird Protection System - concept
Innovation for bird monitoring

Thanks to use of stereovision Bioseco system allows to estimate the distance to the system and

autonomously undertake various action depending on the bird distance and its flight path

Protection area
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hfusecn Bird Protection System - implementations

Innovation for bird monitoring

Efficiency proved
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u Sensors

A i(unway Safety System Based on Vertically Oriented Stercovision
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System design and validation — scientific approach

H sensors

MoPt Test of the automtic bird detecion system Bioseco
g3 on the test fed of WindForS in the context of nature
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1. INTROOUC
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dents that snvolvad mammals could
even reach 10 % of all recorded events [4] From 1988 1o
2019, 292 buman deaths and injuries have beem
reported due to strikes by wildlife with airplanes, around the
world [5].

However, fatabtics are not the only comsequences of
inleractions between wikllife and airplancs. Between 1988
and 2019, there were 271 civil aircrafi destroyed or
seriously damaged in total worldwide [5]. The last re
shows that annusl repair costs in the USA reached
than $200 million [6). and are predicied to reach more than
$1.2 billica globally {7). Therefore, in large and medium

i Traffic Cantrol (ATC) demands a systematic

n the past year (3], 1

awports,
WHM [4]

The resslls of longterm observations from WHM
systems allow identification of bot spats of wildlife activity.
which can help 10 determine snd control the effestive
detcrrent and searing methods. The most widely applicd
WIIM techniques are omitbological observations and radar
systems [8]. as well as cost.effective vision-based solutions
191, [10), The latier oncs are affordsble for small- and
modium-sized airports; bowover, they may Bave some
environmental limitations, €.z, daylight conditions.

One can state that there is 2 need for developing 2 mare
8 Al-based real

robust vision 4
identification, classif eation of wildlife
activities. Changing environmental and light conditions, 3
variety of species. and their distinctive movements make the
devely vial task. A
thermal imaging-based solution can overcoms some of the
environmental drawbacks by providing day and might
manitoring
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Aleksandra Szurlej-Kielanska,

May — October 2020,
28 observation days, 117 birds

Bio-consult independet tests for PNE.

February — September 2022,
38 observation days, 786 birds detected,
10 063 LRF samples
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hfnsecn System design — research and scientific approach

Innovation for bird monitoring

Detection Module

Local Processing Unit Local Processing Unil

\

[ Camara Down J

: Image Caplure Image Capture .
a6 Cap a8 Car Convolution Max pooling Convolution Max pooling Dense ‘ Dense
softmax

RelLU 2x2 RelLU 2x2 RelLU
Loy XLgy Lo, XLy, L X1 T Ll
‘i Motion Detection i

‘, Camera Up

Object Icentification Object Identification A Table 6. Test results of CNN performance evaluation, where the bolded row highlights the selected
: - configuration; the values in red highlight the best values for a given parameter.
L NN PLarametemL FF Time [ms]  Precision  Recall F1 Specificity Accuracy
Yar ¥ar Par Pue Yer %o Pms P O a e Fe

32 32 32 0.80 0.987 0.989 0.988 0.987 0.988
\:— 32 32 64 0.97 0.990 0.989 0.989 0.990 0.989
N 32 32 128 1.09 0.996 0.989 0.993 0.996 0.993
modules [ . o e ] 32 32 256 1.59 0.995 0.989 0.992 0.995 0.992
ﬁl % 32 64 32 1.28 0.995 0.989 0.992 0.995 0.992
= 32 64 64 1.42 0.998 0.988 0.993 0.998 0.993
32 64 128 1.93 0.995 0.989 0.992 0.995 0.992
Decision Making System 32 64 256 2.85 0.998 0.989 0.994 0.999 0.994
( 64 32 32 1.54 0.979 0.989 0.984 0.979 0.984
[ Data Filtaring ]—-[ Localization ]—» Size Classfication 64 32 64 1.65 0.961 0.989 0975 0.960 0.975
64 32 128 1.84 0.997 0.989 0.993 0.997 0.993
—r 64 32 256 231 0.987 0.989 0.988 0.987 0.988
64 64 32 2.33 0.997 0.989 0.993 0.997 0.993
v 64 64 64 2.51 0.994 0.989 0.992 0.994 0.992
64 64 128 3.32 0.987 0.989 0.988 0.987 0.988
oul < ,{~ Detabase i.i Collsion Avoldance 64 64 256 384 0.998 0.989 0.994 0.998 0.994
\ / min 0.80 0.961 0.989 0.975 0.960 0.975
max 3.84 0.998 0.989 0.994 0.999 0.994
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Bird detection - Validation
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Detection capabilities
Birds Size BPS Version 200- 300- 600- 700-

300m 400m 700m 800m

Standard 92% 50% [1-3]
Premium 100% 100% 80% [4]
Long Range data during analysis
Standard 66%** 83% 38% [1-3]
Premium 100% 92% 100% 90% [4]
Long Range data during analysis (average > 85%)
Standard 91% 100% 68% - - [1-3]
Premium 100% 100% 100% 100% 75% [4]
Long Range - 100% 91% 98% 95% 86% 83% 85%
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ﬁn s e c n Bird Protection System — Bird identification in database

Manual Bird Identification
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hfnsecn Airport Fauna Monitoring System

o ovation for Bt niopltori Artificial eyes for Wildlife Hazard Management

Automated Wildlife Prompt notification
detection and data collection

Bird deterrent Automated
system Big Data analysis




lﬁu s e c n Wildlife Monitoring System — what about aerodromes

Aerodromes — vast areas to be constant monitored

The concept of ,Wildlife Control Unit’s second eye”

Aerodromes monitoring

Constant collecting data and live fiew



lﬁn s e c 0 Airport Wildlife Monitoring System - Concept

Fauna activity Deterrence System Bird activity
nitoring sysem Rel-view and Manual/semi-manual monitoring system
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hfnsecn Airport Wildlife Monitoring System — Safety First

Innovation for bird monitoring

Low height

T : | il 3 Stable construction

Breakable Stand

@ )
Figure 11. (a) The prototype computer drawing of the monitoring module; (b) the system installation
composed of three monitoring modules and one control unit.



hioseco

Innovation for bird monitoring
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Bird Detection System — data collection and database

The system is continuously
recording data:

Timestamp

Location

Distance estimation
Height estimation

Size classification
Approximated flightpath
Weather conditions
Action taken (deterences)
Pictures B&W

Color 4k Movie

AN N N N N NN N

All data is reviewed by online
webapplication and used to
determine the species.
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Real Monitoring Detection
Example
- Gdansk Airport -

liioseco

innovation for bird monitoring




l u s e c n Bird Protection System — Bird identification

Aerodromes are attractive to various wildlife
However only some bird species are hazardous
Therefore, it is important to monitor their presence

——
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Bird Monitoring and Bird Deterrence Testing in Gdansk Airport
Innovation for bird monitoring

Solution that includes various tools
The system is focused on efficiency
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Annual Bird Activity Analysis

Long-term analisys

158
B e

Months/year

Short-term analisys Day
Mid-term analisys Week

oo — usmall [ Small [ vecium [N Laroe [ L aroo
—— —~_

————
0

2022-06-10 2022-06-11 20220612 20220613 2022-06-14 2022-06-15 2022-06-16

20220617



Birds Activity as Hourly, Daily and Monthly Pattterns
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hioseco

ird/wildlife species distribution and abundance
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hfosecn Deterrent efficiency & monitoring
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Deterrence measures and wildlife species
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lﬁu s e c 0 System development — Thermal Vision Wildlife Monitoring

Constant monitorig of critical areas
1. Live fiew day & night

2. Data collecting Wildboar

3. Wildlife identification

Roedeer
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Site specific customized cost
effective solution

External validation based
on a scientific approach

Detection System

User Driven Design

25
5 @o W0
Distance [m]

User driven design WHM not
just sophisticated tool
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Interested in testing bioseco AFMS SYSTEM?

contact me:

Dawid Gradolewski, CTO

Phone number "
+48 665 802 125 Nz T® . I MIEJSCE
mme 2020 W Kategorii

. Company winners FIRMY TECHNOLOGICZNE
E-mail STARS . P

. - urslE= b e iaed T Do Poleki BIOSECO SA
dawid.gradolewski@bioseco.com & Praysziosci

MinrSision  gitech .o, Ghose\a
A hf!é!il;!! gcaéAL G>-/.:mml/sn:- . ﬁ‘-’)

Tamas SLika, CRFAL Kayvan iirzs, O THULR



