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OpenCV-Based Pets Health Age Prediction System
for Reasonable Insurance Premium Calculation

Min-Kyu ]i* - Yo-Han Kim' - Seung-Min Park”

ok
oF

0]

= 3l 2ee 2007d A =9lEe] @Al 20249 A EA B BEAEEC] AR 3 By A2 v
S7kekaL Qi FAolth sAINE A2 2022d V) 3 BE 7pE-2 dA] wke e 08%°lH W IEL
g BEs B WY, RS THY Ve R Qs 3 1Y JHYS A vk B =Rl vl E
AR W AZe] A E st Aol E o5 bed RAEE Aketh. WA EfficientNetS -85
W 2 0] o AES 948l OpenCVE &4 Ao Wy 91Xt A7|E Aty w589 A4l
g AEdt aEd T dduelE niEe s BHAbA H B8 A Al BEEE 9F3S staxat @t
o] Rulg e wyFE kA3 9 Azhtolz FelFel W By 71E AA Bzl sbsaitt

ABSTRACT

In 2007, the first domestic pet insurance policies were introduced, and by 2023, numerous insurance products had
been developed. The pet insurance market has been expanding steadily. However, as of 2022, only 0.8% of all pet
owners have subscribed to pet insurance. Pet owners hesitate to enroll in pet insurance due to expensive premiums,
unclear coverage details, and strict enrollment criteria. This paper proposes a model capable of detecting pet eye
diseases and predicting their health age. Initially, EfficientNet is employed to identify the pet's eye disease, while
OpenCV is utilized to locate and measure the size of the disease, enabling the calculation of the pet’s healthy age. By
leveraging the calculated health age, the aim is to aid insurance companies in determining pet insurance premiums. This
model can facilitate the calculation of reasonable pet insurance rates based on the pet’s eye condition and health age.
Ultimately, the objective is to implement a system capable of detecting pet eye conditions and predicting their health
age.
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2.3 OpenCV

I 1. EfficientNet 212|& TF=
Table 1. EfficientNet algorithm structure

Stage Operator Resolution #Channels #Layers
i F, Hx W, C i
1 Conv3x3 224 x 224 32 1
2 MBConv1, k3x3 12 x 112 16 1
3 MBConvé, k3x3 12 x 112 24 2
4 MBConvé, K5x5 56 x 56 40 2
5 MBConv6, k3x3 28 x 28 80 3
6 MBConvB, k5x5 14x 14 112 3
7 MBConve, k5x5 14 x 14 192 4
8 MBConvé, k3x3 7x7 320 1
9 gggm;‘ oo 7x7 1280 !




#Fe4 YR A4S AT OpenCV7 I W52 AZrio] 3 A 2w
¥ 1, OpenCVE ZAFE v o3 2 $4 27 EfficientNet R2L 53] ojnx2 <l3x oFta
B NS e OZ ax ol R AFH vA 3o §/RE o =d}
3 A=A gkt 2Ae Fasks d st A4
b oluA] Az, AA AE G BH 5 U 4
oAl g3 on JPEa wE dsoR o]
A 9 9 A 8 Zeae e 43 nput
golBegjgo|tt. 1¥ 1& B =RoAE ¢hrdste
QA 2715 Fss Gz ALgE
Output cataract
| Data |:> Preprocessing ||:>| Train / Test | a2l 2. EfficientNet 7|8t oA St mh
g Fig 2. EfficieniNet-Based Eye Disease Discrimination
- B =R XE EfficientNet 29S d4:3l7] 93}
— e o Al Hube] Wel 5% o 28 dole e Aget
" Atk 29 37 Zo] s HolgAle vz, Hhe
SN a——m o 747} 12%, 639 T A F7F Y Hre
. v
Open cv ojujzloln] el A fo] 7]9-= WA, W E
S5 2oz 5 Utk o] FolA w7, weln 3%
——1 wes | ot A% Aubel ohHEd, ZuAS = 464504
% 1. Motst= vt EE HALL0| ofE AlAH oln| A & ALE-3FA
Fig 1. Proposed pet health age prediction system
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Table 2. Extracted RGB values (conjunctivitis)

F 3 WEE HSV &t (Ey)

Table 3. Converted HSV value (conjunctivitis)

R G B H S \
52.064575 40.04325 284908375 66.660625 59.92309375 59.336375
51.030075 423107875 33.01118125 06.72771875 60.47963125 60.32679375
475%4 40.0220375 34.060175 65.13510625 56.53181875 67.2780125

103.09955625 73162375 39.36956 69.6006 63.02905625 61.5969125
1006212625 785597625 68.3623625 67.22208125 624456575 61.46064375
3 RGBx= R, G(£F), B3 Al 7HA
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Breed Eye Disease F1-Score Test Images
conjunctivitis 0.8462 1,080
tum f th
Dog R Y771 540
eyelid
Cat conjunctivitis 0.7820 665
corneal ulcerd 0.7250 349
E 4= gopAst ol ojg arAs 8
F1-ScoreE HolFth s34 71E 58] F1-Score’} oF

L
w
@)
R
=}
O
<
N
=
i)
rlet
o
N
Bl
il
X
ol
i
o

FZ38laL Flask AHE o] &3] WeboZ YeEhlE ¢
Au) 2 FE ARE BAFETE B =FlA A 7
HE B8 v EE obpdst q4¥E A3sta <t
TAgke] BAS FE FEI], W FEY A
& AFE Aol Al AT & oS ATt
V. ZE U B3 Y

¥ =M= EfficientNetS ©]8-3Fo] obdgle]

fr/FS 8 Open CVE o] & ¢Hiaske] 9%

a8 5 obpEE 9Ux FE ALY

Fig 5. Eye disease location extraction system
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