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Visible Light and Infrared Thermal Image Registration Method
Using Homography Transformation

O|AKS]! HERFAIZ
oH, 1o

Sang-Hyeop Lee', Jang-Sik Park?

{Abstract)

Symptoms of foot-and-mouth disease include fever and drooling a lot around the
hoof, blisters in the mouth, poor appetite, blisters around the hoof, and blisters
around the hoof. Research is underway on smart barns that remotely manage these
symptoms through cameras. Visible light cameras can measure the condition of
livestock such as blisters, but cannot measure body temperature. On the other hand,
infrared thermal imaging cameras can measure body temperature, but it is difficult to
measure the condition of livestock. In this paper, we propose an object detection
system using deep learning-based livestock detection using visible and infrared thermal
imaging composite camera modules for preemptive response
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Fig. 1 Block diagram of the proposed algorithm
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Fig. 2 Examples of Visible light and infrared thermal
multi camera dataset
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Fig. 3 Object detection results for livestock
(a) Visible image, (b) Infrared thermal image

2 B 0% F2 A% g Hopld wol
CHROjAITL Qe T G4 Aol S, Wk, A
A5 WA B4, ket Al 9K, 27, 715
31 54 5 Aot & 4 gk ol chpt ¥
WS B BUW G 2 s olehi3.

Input Keypoint
(image A) extraction
Image
registration Output |
Input Keypoint
(image B) extraction
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Fig. 48 _1_—;]] 7]H 94 og/l} A3lke

5 9 Al

[ Re)
e

D
o
—
o
g
@]
e
flo

30 flo rlo o U
o
A ng
o
<
-3 o iﬁ =
LW
£
>4.
i
ol
4
=
El
e}
B
>
ki
N
(e 4> 8 2 rlo |o

=}
i)
o)
<
=
j-‘é:
X,
g_l-‘
e 4
s
ox
o

5 aHe fAEE
SSD(Sum of Squared Difference), SAD(Sum of
Absolute Difference)7} @Itk SSD= T X0
A e 9l g PasTee] Hols 7t
I AlEEE ol Aolal SAD= o9 AUzt
= o= Zoft. SSDF SADO] 2l A (1)
A ()9 At

T

SSD=Y 1 (z,y) — L(x,y)> @D

T,y

SAD= Y |L (x,y) — L(z,y)] 2

T,y

& wjXo] ofsfl -3t SSDU SAD gro] R
l,:_

£ 5l alg e B 5t oA
& ARte] T AL fARIA ofdA ARG
o b she] a718k AR YA T b
A7t A AR B e e ARAE B

Q3 947} Fck

3.2 SQ2721n| Het

UIE] WES 3 PES O Pue]



ZE FHo| o] Al MlwA o) S40
2 E o 4] (3)3} o] FHH

z’ hyy hys hyg| 12
w y/ = | hoy hos hos| |y 3)
1 hgy hgs has| L1
A71A (z,y)= ol HxjoliL

9 b g
Slo) dEn RoEn e Aol

AT E A EARIh
s A 2] S delel 41
of thgWS olgelel T H: TE HE HE
ofl HIAIE FUSH HgElolo} Gek1dl

4, AMZdold Za} 3

2 2% Ubuntu 18.04, PyTorch,
CUDA 10.2, CuDNN 7.2, Caffe2, Dual Quadro
P5000 GPU ¥7ollA S} 3ict,

41 ¥ HE

A2 Bk 7|ute] MY AE mdo

YOLO v4

Qo “i R
2 AT Bl AGE dlolel: BUY #
ol dish 7hARdat Aol ok =3t it
HER HYE 9B IS G T
o 9 HelA s} 4t el 7+ FAGA

171745 7584 3500208 A,
Sl 5750 AAGAE A% A 1,500
Ay,

A
0%

(Shdmg Wmdow) 714
E= A g AHAAE AL
wol 7V w2 g 7He sixE A e,

Fig. 5& 7hAl 933 Held
w24 & Aol

(b)

Fig. 5 Object detection results for livestock
(a) Visible image, (b) Infrared thermal image
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Table 1. Object detection performance measurement
according to deep learning model
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