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Study on image-based flock density evaluation of broiler chicks

Dae-Hyun Lee, Ae-Kyung Kim, Chang-Hyun Choi, Yong-Joo Kim*
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Abstract In this study, image-based flock monitoring and density evaluation were conducted
for broiler chicks welfare. Image data were captured by using a mono camera and region of
broiler chicks in the image was detected using converting to HSV color model, thresholding,
and clustering with filtering. The results show that region detection was performed with 5%
relative error and 0.81 IoU on average. The detected region was corrected to the actual region
by projection into ground using coordinate transformation between camera and real-world. The
flock density of broiler chicks was estimated using the corrected actual region, and it was
observed with an average of 80%. The developed algorithm can be applied to the broiler
chicks house through enhancing accuracy of region detection and low-cost system
configuration.

Key Words : Broiler chicks, image processing, coordinate transformation, flock density, behavior
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Fig. 1. Used broiler house for image data acquisition
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Table 1. Specifications of used camera in this study

ltem Specifications
LengthxWidthxHeight (mm®)  161.9x76.4x8.8
Image Optical format 1/2.55"
sensor Resolution 4320(H) x2880(W)
Video recording 60 FPS
Field of view 77°
Optical x2
Zoom
Digital x10

22 A 89 4=

A JA2 1F 29} o] SRR yd
RGB ¥4& HSV mdz wglkl & A A
(threshold) ¥ 83K clustering/Z &3l AZ3ISITh

RGB Ed2 4o 3UMQl HM(red), =M
(green), FM(blue)?] HI& ZAdoE HAEW Zzt
o] Aol Zk(intensity)7} EI=0] Ao} =EH
o] @2 50| o7} AXTE HSV HE A4}
(hue), Mx=(saturation), Yx(value)?] FALAE
THERE & 9 ko|zo] I HEES HolE
oH13l mEbd & Afode HSV BEZ o]8s
of YHAYE FPsicloH, S¥" PER 47

[\e)

3
o] g S|AETH A W BAS B
HEE Aot AR AEE 53l SA 999
12 ZHE FESHon, 7HAIE E21(Gaussian
blung ol&std T2 AAsK 13 T5 49
= SA 49 Qo fARE A 9L THE I
o mx3lEo] Qlo] Fy3ket WA, FA 7Nt A
FRAS B g9 AR HF SA4 992 A4F
ok 4 99 A&S A A= Visual
studio (ver 2017, Micriosoft, DC, USA) %
Opencv ZHol|HHHE o]&5}3iTh

==
i)
i
B

I

[¢]

19 do £

0

[e]

=)
ng
10a}
H
0F
A
re
-
w
~J
(@]

7N M W SA dE

Raw images
(Broiler chicks)

¥

RGB — HSV

¥

Thresholding
& blurring

|

Clustering
& filtering

T 2. S U9 2ES St QAR

Fig. 2. Image processing for detection of broiler chicks
region
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transformation
u fr 00|10~ Cul |
v|=10/,0{|01—¢,||y (1
1 001/loo 1 [l1

Where,

u,v = Normalized image plane coordinates
z,y = Image plane coordinates
¢,s¢, = Principle point

J/ = Focal length

x1 [1 o 0 Cy

u
_ [0 cos(#) sin(0) Cyl|v )
2 |0—=sin(0) cos(0) Cy| |1
oo o o 1]
Where,
X, Y,Z = World coordinates
Cx Cy, Cy; = Camera origin position in
world coordinates
0 = Camera tilt angle
Pvin = Carvanthpayg = Curvg) )
Where,
k = Parameter for P,=0
Py z—0) = Projected point onto ground
Clx vz = Camera origin position in
world coordinates
P(x.v.z = lmage pixel position in world

coordinates
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Table 2. Results for area correction and flock density

estimation
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