Case Study - Beyond the Visible - Multispectral
&TIR sUAS Minefield Mapping

Lessons Learned from the Successful Deployment of Multispectral & TIR Imaging Over Live Minefields

John Fardoulis, Mobility Robotics

john.fardoulis@gmail.com

¢}

Foreign Affairs of the i h .t Muhility 7 _b‘ ODYSSEY
S LJH' Sinclusion Robotics e 2025

german ‘

humanitarian
ssssssssss

_1,.
R
[T



'm' Norwegian People’s Aid

N

—73= - =— | ODYSSEY
: C‘ e 2025 @ cicn

I
Mobility . . .
Robotics L*')Ea‘h'l’uﬁ?i'éz %« FSD
£ DANISH
¢ REFUGEE
1 2 COUNCIL

german %& Mml—lft? og Foreign Affairs of the
humanitarian 4~=¢8 Netherlands
assistance




Obscured by grass/weeds
Buried by sand

—p—ag— |ODYSSEY
2025



Metal, plastic, rubber, oth
materials

Colour/pigments
Size, shape, distinctive
features

er




Red-edge (RE)\A Near Infrared (NIR)
Visible light

spectrum T — Long Wave
| Infrared
(a.k.a. TIR)
“G’) Microwaves
§X-ray Ultraviolet Radio Waves

= iy ~ [<%) -
=] S o ° A
3 o o o o
= = o o

3 3 g S

Wavelength 3

Differences in NIR & TIR

'K@d&-

ODYSSEY
2025



Reflectance (%)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Sreen Red
_ B ]
500 550 600 650 700

Wavelength (nm)

2,79 Dk
1 o) i

750

(5) Green Grass

(2) TNM-62 Fuse

(1) TM-62 M Base

2 N %ﬁéﬁ‘
(6)Dry Grass/Weeds & Soil

© Mobility Robotics/HI

800 850



°C

—rtc‘ﬂ- ODYSSEY
< 2025



Metres N o ng:’:&}ﬂ;‘;z Mﬂhlllty Robotics

1 0 585 Minist




Stiface RIAS Lk
AR Lendmine s

% sl
S

Burled PMA 3 AP *Landmlnes
¥y

T et T

Buried PRB-M3A1 AT/AV Landmines :TC‘-“ 2025

ODYSSEY



—rtc‘ﬂ- ODYSSEY
> 2025



Metres

v Hi i
g = N sty wobiy Robotie




hE

(5) Green Grass

700 750 800 850
Wavelength (nm)




Diurnal cycle

15.3 °C 19.5 °C 43.7 °C 38.5 °C 19.4 °C
15 1 =8 19
14 42
18 - 36 18
13 40 |
- 17 | 17
12 34
11.8 16.5 38.3 33.7 16.4
0.7° 07° X 16° BB o
05" 3 0s" 3 og i3 3 04 3
08 5 0¥ 3 ol 100 2 02 o
[} o
01 O 01 O o 0.8 o . O
- | g 07 © oo 2 00" B
-0.1 g 01 g 05 9 04° 3 -02° @
03 ® 03 w - 02° & -04°
05 A& 05 A 03 o 90 & 06 O
07 o 07 o oF 04 o 08 O
09 5 09 5 01° = 06§ 100 B
1 2 110 = 01" o 08 2 L =
ige B o @ 03 %g 0 12w
1S A 3 o5 B e 2 il
15 & 15 5 5 g T & 16§
4.7 4.7 0.7° 1.8 -1.8

1 6 11 16 21 26 31 36 41 46 51
Pixel Number

1

6 11 16 21 26 31 36 41 46
Pixel Number

1 6 11 16 21 26 31 36 41 46
Pixel Number

1 5 9 1317 2125293337414549
Pixel Number

1 6 11 16 21 26 31 36 41 46
Pixel Number

(a) 2am

(b) S5am

(c) 12pm

(d) 4pm

(e) 8pm




O

o

n
e
—

(sn1212) saa48aQ) 92404 Suinug

1 5 9 13172125293337414549

Pixel Number

(e) Calm

19.0 °C

(sn1d19) se948a(Q) 92404 Buinuq

6 11 16 21 26 31 36 41 46 51

1

Pixel Number

dy

1m

(d) W

16.8 °C

(snioj@) saa48aQq) 92404 Suinug

1 5 9 13172125293337414549

Pixel Number

(¢) Windy

16.5 °C

(snioj@) saau8aQq) 92404 Suiaug

15 9 13172125293337414549

Pixel Number

(b) Calm

18.3 °C

(snioj@) sa48aQq) 92404 Suinug

1 6 11 16 21 26 31 36 41 46 51

Pixel Number

(a) Calm




37.0 °C

36

34

33.0

(b)

=== Sunny

e=@==C|loudy

1 5 9 13 17 21 25 29 33 37 41 45
Pixel Number

(c)

3.5e

30° @
28 3
2% =
%352 o
g o
12 &
1.2, a
08 S
04° &
0.2° oo
0.0° £
05 2
0.6° O

ODYSSEY
2025



26.7 °C

26.6 °C

26

24

22

20.9

Driving Force (Degrees Celcius)

1357 911131517192123252729 '
Pixel Number

(¢) Scm

(d)

'#E@d&‘

ODYSSEY
2025



—rtc‘ﬂ- ODYSSEY
2025



Thanks & Questions

John Fardoulis, Mobility Robotics

john.fardoulis@gmail.com
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