AN

22T +Q "2+iBQM Q7 #2 i?BM:@ 2H i2/
‘2 H@iBK2 J @i?2 KQK2i'v
"m/QmBM .2MBb /2 a2MM2pBHH2- SB2  B+F *QmTa-
*2°Bi JQQM2M

hQ +Bi2 i?Bb p2 ' bBQM,

" m/QmBM .2MBb /2 a2MM2pBHH2- SB2 'B+F *QmTd- J "BQ _B2b- G r
+Q "2+iBQM Q7 #°2 i?BM;@ 2H i2/ 'iB7 +ibBM 2 H@iBK2J_@i?2 KQK
M/ : T?B+b- 1Hb2pB2 - kykR- TTXRYR3j9X RYXRyRefDX+QKTK2/BK ;

> G A/, ? H@Qyjyeey3N
?2iiTbh,ff? HX "+?Bp2b@Qmp2 i2bX7 f? H@yjyee
am#KBii2/ QM R8 .2+ kyky

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X


https://hal.archives-ouvertes.fr/hal-03066089
https://hal.archives-ouvertes.fr

=(xy;2)2
§ =

th) = (" (F5to)
T(¥th

" (1))

k

to




(Bto) ' (rY)> ? (fto) T {mD <




TR TE
FOV 256 168 2 128 84
7 3
TR TE

FOV 370 162 2 2:89 289 7 3




)
/

surrogate

Phase model

c

o

S

p
Learning stage L
(before hyperthermia) | ~

—

(7 ,t)=f(S(¢))
g j
©
o
o
=
- )
- A I
S o
e%
I £ S(t) Actual motion-corrected
2 ? temperature
Interventional session | \& “ * & 7 J AT, (F,t)=(F(S(t))—g(F,t)) xk
(real-time) Ve N\
-8
G ©
20
L M(F
= (7.0 F,t)
\ 20 22 TZ:neI:]G 28 / /
S(t)
f(S(1)
1 1 7 3




.

Learning stage
(before hyperthermia)
) AT(7,¢)

0 5 10 15
Time [s]

CNN temperature
model

AT(F,t)=g(M(F ,t))

MR-data

Int Hi | . = % Actual motion-corrected
n erve(n |olnta S?SSIOH ERS temperature
real-time © v » - - .
k <€ MO Ar(ra) AT (7, t)=AT(F,t)-g (M (7, 0))
20 22 'ﬁ?ne[:f 28
g(M)
N =20 N = 200
N =200
g
M g(M)
T
5 5




g(M)

Teor (K1) = T(xt) g(M(x1))

TCOT (1{-1 t)

" (% to)

a(M)




S(t)
ts =20 tr =
SD(¥)= ( T(xt) t 2 [ts;ts ];
1 Zy
MAE(¥) = T (¥ t)dt
tf ts t=ts
p=0:025

#2

f1,2; 169

f(S(1)

S(t)

2

2

S(t)




30%

#3

#1

#2

N =200

#2




1.5

N = 200




N =200




t =100

o
o
N
o
wn
—
o
o
—
o
n
o
n o Te] o Te]
- — '
[D.] @ineladwsa |
o
o
N
o
n
—
o
o
-
o
n
o
n o Te] o Te]
- — '
[D.] @ineladwsa |
o
o
N
o
n
-
o
o
-
o
n
o
o wn o n

ﬁ — !
[D.] @inyeradwa

Time [s]

Time [s]

Time [s]

t = 100s




MSE [a.u]

20 T T T T 20
—— Mean —— Mean
[ std. Dev. [ std. Dev.
4 15 L
El
S,
n 10
[%)]
=
5 L
. . . n 0 %
20 40 60 80 100 20 40 60 80 100
Epoch # Epoch #
N
" (£ to)













