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OK X+ Errorg AZAPES wolrh. [ex :  Al(Check angle
“Error”),Doctor(Check angle “Error”)]

t
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B e e ————

CHECK BMTIE = .55 oo s .

Alptra.angle - 46.89

—

Alphasangle—503— __ __—— ___

(c) AI(Check angle “Error”) (d) Doctor(Check angle “Error”)
1% 12. Appropriate detection

Fail detection® doctor7} AAZ Sl Al o2 Ay E=dx AV A4S
A &3 ZH9o|th[ex : Al(Check angle “NA”)Doctor(Check angle
“OK”)]
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;heck angle - ©7 ~Check angle - 24" ->

(a) AI(Check angle “NA”) (b) Doctor(Check angle “OK”)
1% 13. Fail detection
Different result™ AI®} doctor®] &kgto] A= Aolgt A-5-= 747t OK,
Error #&  AolstAl zdd HAfoltt [ex :  Al(Check angle
“OK”),Doctor(Check angle “Error”)]

Beta angle - 29.6

(a) AI(Check angle “OK”) (b) Doctor(Check angle “Error”)
1% 14. Different result
False imagex Al% doctor® =74 E7}5 3k image©]t} [ex : Al(Check

angle “NA”),Doctor(Check angle “NA”)]
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Al and Doctor (Check angle ‘error’)

C?heci( anélg -
Alpha-angle - -

(a) Al and Doctor(Check angle “NA”)
19 15. False image
Inappropriate detection< doctor’} =74 =7}3k o|u|X|Jo| %= B35t
AI7F 743 7 $-olt}h. [ex : Al(Check angle “NA”)Doctor(Check angle
“NA”)]

(a) AI(Check angle “OK”) (b) Doctor(Check angle “NA”)

1% 16. Inappropriate detection

Insufficient imagex= Ai7} S IA| W g E 502 AgHorw EFH

3 o] &= Doctor7} =A3d}x %3+ 79-o|t},
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(a) AI(Check angle “OK or Error”) (b) Doctor(Check angle “NA”)
19 17. Insufficient image
% 92070 dlo]l¥ <% Appropriate detection< 4137l, Fail detection< 98
78, Different result= 307, False image< 3367}, Inappropriate detection
2 97), Insufficient image< 3471=2 &7 At} ofd I8 S HH &5
B Z}Z} 'Appropriate  Detection’, 'False Image’, ’'Different Result’,

'Insufficient Image’, 'Fail Detecion’, 'Inappropriate Detection’ |t}
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4 19. U5 Edold Al EA%E
AANA ts Edeldd digt agolt}, (a)dl4] CVAT Z213S o
W Aol i3t o] v A
o

ol
waE ou A 24 Edolde AAHTHe). o]F HE

Alz=gl 545 flote] 2d H7F &7 Az wet - sforst Aw
= True®t false®= vFolof go] wet ojwf #£7F Ed%: OK(True) ¢
Error2 &3ttt 284 3td 2x2 WlEEAE s 71 &4 NAE
ALk doly F 51078 %  True Positive(TP)= 3207, False
Positive(FP)= 487l, False Negative(FN)= 497l, True Negative(TN)+
BNE H= drh

Al OK Al Error
Doctor OK 3207{(TP) 487l (FP)
Doctor Error 4971 (FN) 937H(TN)

¥ 1. True, false o] W2 2x2 matrix

o] BR web] HEAES AN TF Qi okl A o
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Precision(#

%) Recall(A & &), Accuracy(B &%), F1 score, Fall-outZ

A= T F U
.. _ TP
(Precision) = TP+ TP
TP
(Recall) = 755y
1 Precision X Recall
11— = 2X =2X
( score) 1 1 Precision + Recall
Precision Recall
(Accuracy) = 1P+ TV
Y= TP¥FN+ FP+ TN
FP
Fall—out(FPR) - m

a9 20 ATHEHE AR

AeB7F A Fo os] atE" 2o 93 AIFLS Precision(BHE =)
0.87, Recall(A]& <) 0.87, Accuracy(B &%) 0.81, F1 score 0.87, Fall-out
0.34°] o}

¥ 2. 2b=E 2ol o3 Azt

value

Precision(8 2 &) 8.796¢ ™"

Recall(Xi &) 8.672¢°

Accuracy('H & T) 8.098¢ ™

F1 score 8.684¢°

Fall-out 3.404¢™
HAlH o] &8 F=o]alAl vertical flip, rotation, width&height shifts

zd o] et g g AsiA " HH3 7Y

-
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%9 21. Dice coefficient®] validation®} Train
Dice coefficient= vo]l2 Algdta &=t IOU(ntersection over
unio)®] 7fydeol® wlszstd.
S A FBeuel groz Yir gholth o=
Fapel AA Fhghel

2 9 g
Loy AR Aswet AZ4sd H®h 1o ARERE e Fi 09
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base angle
T

range(Angle)

19 23. base angle range

alpha angle> maxt 19.78% mine 0.01% Hir2 356% #o]E &l
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¥
i 2
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5) i
1
— 1
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S4r 1
c 1
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£ <10 j
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=1 1
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19 24. alpha angle range

beta angle max+ 25.92% min< 001% H2 451% Aol& 213t
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20 55
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) 15
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H dGol AA7 A e 1dE o]ld8A S5 (Developmental
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A study on a Mask R-CNN based diagnostic system

measuring DDH angle on ultrasound scans

Hwang, Seok Min

Department of Bio Medical Engineering
School of Medicine

Keimyung University

(Supervised by Professor Lee, Jong Ha)

(Abstract)

Recently, the number of hip dysplasia (DDH) that occurs during
infant and child growth has been increasing. DDH should be detected
and treated as early as possible because it hinders infant growth and
causes many other side effects In this study, two modelling techniques
were used for multiple training techniques. Based on the results after
the first transformation, the training was designed to be possible even
with a small amount of data. The wvertical flip, rotation, width and
height shift functions were used to improve the efficiency of the model.
Adam optimization was applied for parameter learning with the learning

parameter initially set at 2.0 x 10e-4. Training was stopped when the
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validation loss was at the minimum. No significant difference in angle

measurements was found between the model and doctor. The differences

in the maxi-mum, minimum, and mean base angles were 6.93, 0, and

1.81 degrees, respectively. The differences in the maximum, minimum,

and mean a angle were 19.78, 0.01, and 3.56 degrees, respectively. The

differences in the maximum, minimum, and mean (3 angle were 25.92,

0.01, and 4.51 degrees, respectively A novel image overlay system using

3D laser scanner and a non-rigid registration method i1s implemented

and its accuracy 1s evaluated. By using the proposed system, we

successfully related the preoperative images with an open organ in the

operating room.
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