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Development of a Training System for Ultrasonography with Organ Recognition
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Abstract: Ultrasonography is widely used for screening of traumas or disorders of internal organs, while its diagnostic
accuracy depends on skills of physicians. Therefore, trainings of inexperienced physicians are important. The purpose of th
study is to propose a novel training system for ultrasonography by integrating simulators (ultrasound phantom) and imag
processing techniques. This system can provide feedback to the trainee based on recognition of target organs in ultrasot
images after role-plays of ultrasound examinations on the simulator. The target organs are recognized by A-KAZE algorithrr
which is robust for rotations and scale changes of images. An experiment using simulator for FAST (Focused Assessme
with Sonography for Trauma) was conducted. The recognition rates were 96-100%. We conclude that proposed method cot

be useful not only for evaluations after the training but also for real-time feedback during the each training trails.
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Fig. 1 Organ recognition flow
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Fig. 2  Similarity calculation flow




Fig. 3
(Left) The matched keypointg; in the input imagé
(Right) Density imageD; and the point of max density;

NS LR E d 2 R O AN DR TR LT A LFR AT
STWA., K7 ATV XLEFFIEE 1 BcE A g e LT
b b D RRE OFRME TSR AT 5 2 LIXBR7EN,
HOBEH 7 L — A 30 K& AN E U CELED O
i (d)mean & L EVMEE) e Z LB T D L 52L& T,
1FIE 100%D B Fk = 2 FHL L 7.

3. BT - EEIRT L

ERTAIY XL EACCEEERAEO B EEHE - f5iE
VAT LERE LT (Fig. 4. RVATATEKRDO LD 72
FFROFNEZEE L. QB EEREEE CER I
UV o —Z IR IR AT B kEs & HRE. [2]905E A
I NTas 2 i L oW G 2 1R Bk . [3]6EH S
NEBEIC LTy B a— 2 PR T W a i
fili. HEOOIESENHHTE CW AR I 4 — RNy
7., ZOLEWBEHBORATRLELW n—7EE Vo7
FENE A REACIRR. [4] B[]~ [3]% —E DR T

=AY,

T, RBEICHRESEROFEEZ T = v 7 ) A MEATHRZR.

4. EE
4.1 EREE
g - ARBETRZHNL—= 27 757 A

“FAST/ER FAN” (BRASHEEHENS) % 5 RICERME OB
FESEBR AT o 7o, EWIIERERIZR O 5 » T (0%, T, M
fige, PERRAS, BEHEFEN) & Lz, Z0OZFNZEFN % “FAST/ER
FAN" CTHidr L7288 & I OBl 5 R &3t RIZ, 5 47 FrOER
fgids |\ DT BN B NAZ B s O ik 5 Bhil) (EMZENE) 1 A
CERNRER DS L O AR ENE GRBVED) 4 RITH T T, A
] 42 % EUAS U 7= Bl ) (7 i 12 6F 9 2 FAMELEE (d)) mean D P &
Foek L, EMEENE O (d)Mean 2T 23 L& WE () e & 18 X
TV ORI G 2 WML L U CTHREE L.

BERER L, TNENOEMENE 2D 10 O Fr 1L %
REHL, EMBmEtoe7 v— Ak 2 8EEd 05K

(ST

5| BERNL—=24

Q1. DEFOKE

R

‘% i —
ELVVESABRNTOET R

EVh | kA

Fig. 4 GUI of the training system

-

ELWTA—T i

080

2016 9 4

(d)Diaphragr (e)ISeric cavity
Fig. 5 Resistered images of the target organs
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Table 1 Best contrast gaias

Heart Liver Spleen Diaphragm Pel\."C
sac cavity
30 30 No conversion 30 5

Table 2 Recognition rates with one or 30 frames for inputs

Input(s) Recognition rates = %
Heart . . Pelvic
frame sac Liver | Spleen| Diaphragm cavity
1 55 44 49 92 100
30 100 96 100 100 100
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