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I had to talk and write about Charles E. Metz a few
times in the last few months. (Actually, I had to do it a
few times before then too.) I always find it difficult to
describe a person that is so important to me, even more SO
because he was so exquisitely complex. A lot of people
saw or managed to see some aspects of Charlie, but
because of the twists of life I ended up sharing a lot with
him, who became my mentor, my boss, my friend and a
very close fatherly figure.

I typically decide to write an abstract more than a paper
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about him because I don’t think that I have a chance to
explain to people who I think he was. I would write a
Haiku if I knew how to do it, but that would not make it
any clearer.

I worked with him for 8 years, we went through
anything from mathematical estimation problems, clinical
trial design, Ph.D. committee meetings, to writing papers,
writing grants, vicious attacks over plans by “collabora-
tors,” to family problems, disease and death (my mother
and the Robert Wagner from the Food and Drug Adminis-
tration, one of the best friends both of us ever had stand
out, but the list is longer than two).

Most people when they talk about Charlie resort to talk
about his scientific achievements and that would seem fit
here too. That is easy to do, but I suggest you just use
Google scholar for that, it is free, very helpful and a lot
less biased than most people including myself (he would
have recommended it himself). Thus, you can type http://
scholar.google.com/schhp?hl=en in your browser’s URL
line. Then type “Charles E Metz in the search line and
click search. You will find first “Basic principles of ROC
analysis” with more than 3000 references, then “ROC
methodology in radiologic imaging.” It is actually a good
example of how Charlie was. These two papers are both
scientifically insightful and beautifully written education-
al pieces. He cared a lot about helping people understand,
in fact more than about making basic science, which is
saying a lot since he was an excellent and dedicated scien-
tist. However, his first basic science paper would appear
only at nr 4. The first page of search results will be all

about ROC analysis and the statistical inference and clini-
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cal trial design based upon it. This is probably what he is
most famous for; so it is fitting.

Starting on the second page, if you are patient enough,
you will find papers about reconstruction, noise, filtering
and various imaging methods. Most of them are very
insightful pieces as good for learning science and how to
make it as they are for learning how to communicate.
While he might have been less famous for this work in
these days, the work is as excellent and carefully done.

I used to argue with Charlie when we wrote papers and
sometimes accused him to attempt writing F. Scott
Fitzgerald’s “The Great Gatsby” every time he was in
front of a piece of paper (Luckily, the issue was never
over Joyce’s “Ulysses’ ). I recommend people to read this
book together with some of Charlie’s papers to try and
understand his approach to writing science and doing it
(and also to life, by the way). I would actually venture to
recommend the read also of “Lolita” by Vladimir Nabok-
ov. I don’t deny that this is a much harder read for most,
and rather prone to be misunderstood and equivocated.
But art is art and depth is depth and in life you often don’t
get what you pay for, but almost never get what you don’t
pay for (one of his favorite quotes), so make an effort and
don’t judge too hastily. Judge hastily if you feel inclined
to do so, it will be your loss and there is nothing anyone
can do about it.

Charlie and I spent a wonderful time in Japan in 2004,
even the Cherry blossoms were a bit late so we could still
see them during the JSRT meeting. I like to think that it
was a sort of goodbye as Charlie would never make it to
Japan again.

Life with Charlie was full of drafts of papers, white
boards, discussions over dark roast coffee, fast German
cars and lots and lots of mathematics and love of life.
Discussions about math and making airplane models could
be beautifully intertwined with the latest BMW car’s tech-
nical specs and the FDA last draft paper.

I know, this isn’t probably what you would expect to
read in this memorial, but Charlie Metz wasn’t an ordi-

nary person.

1-2  Metz £4 2B A T—F WAL DBHT—
Mg 755
JLEKE
B i A 2 R BE R S R SR %

KEDOZ O TO T/ ZHALEDLH V272w
oW, RS EL BN EEZ T L. LA L, Metz G
HEOFMREHWBOEL S, 72 Metz AEDO B AN
AN TV EIL B WERLDL, §IEZITSET
Wiz kizLFEL

Metz 4D THBE I Lo L L2 FM 0 % TR
MDAl OFERZWZRFE LT, idd 2 THIFH
7 T DA BRE L 72 Metz J54 % A TR/ S Tw
7eREERET.

FAHD T Metz SEEDOBAREFER L7201, 1989
CPELTT) AR A RBORFRE SR A FE T 0 & KBCR
P AT R R0 (B RBROK - B = B R ) 125
L CTEL L DIFT, ROHD ROC ENTEICET 5
ATl ZORIHICRITE LT b S 7z 58k
L) LA OB#IEH ) FEATLE.

Z O, Metz FEDPRKRKRFOZRBHIZLE LT3 7
AMBELSNE Lz ANREEGT KBRS 255
), MER o RBORFE S IR 7R %)
ek, I —W T g ERERM R 5 80d%) B E S
NIRITEN, Metz BEDIFE, WERE THES
ncTBonFE Lz

Metz Jo 4 L BIE O RO L FRIOF &G4 & OB ZR D
5, MERAEIEAL TV ET LA, RIZEED
HFIZAS72ENN THo722 b dY), THREL S
TV RETL:. FOBOM%RIE, [RINT, &
LTI EVHHIRTL, LT, RICLYBIET
THBENTWALILOBETL, HFHER LI
ENTVAYHIIR L LIXEICHRWEZENEHEN S
Wz, FAMIMTOMRIM S 7 <, ROC T H — 7
WHBREFEU LI, ErOETET LB LK
FIZHSTWELZDOT, TNz RniZsn A n5 R
IS, LB TEONLZLIZB W0 TT.

Z D 5414, 1994 4E O RSNA LK i # 22 4%) ©
Metz oA EFHES L F L2, Metz oA EFREAE LB
FIREINTBLEN/2EH T, RSNA DZJN% 1 HBIKRA
SHTW272&, Metz 25412 EAA Air Museum (2341
TIToTW/z72& F L72. EAA Air Museum (J#L 22112
B9 2R C L7 R ONYHIEEI R 2> & k%
B, MZeAR A EUR O FEY) (b 6 A ATIIZER) 7 &8
BRENTWE L. IVH VRO Y 1 20
YUMIZHY, w3 —3 v 7 D RSNA &0 5 E M

H AR S SR



Photo 3 Metz o DEH

HET 250 km bEENTWET. Metz LAEDEHIZHEE
ged, FEAN — 3 IIEERELRY) ok, e
TLPEZEY, —ATHEELTHEELTEZIVEL.
ZOB, Metz BAEIZARDIF & 22 L, LRI &
RIERE, WAWALFEE L TLIZEWE L7 Metz
BEOFHEE, K- METORYTEHRETTFD
Acura T, TOBEKIZBPEDLT AR—=YH—F 4T TL
7z2(Photo 3). H7&AIZ, Metz JoAIIZFDHED S LG
T&2E912, M, EfFhedll, RIFLETLZ.
ﬂ%éﬁfwttwf,x& /ﬁ ¥ AT HBERIN
7ZEEADLAVELL. bHAHA, AR EHLEDED
FHELENETOT, RETIRIELEICET 205
PEDLPNEFADT, HETORDOEETYT. 72
fREed, EAEEIX, ZoH AL, RSNADY 7
Ly vy —a—=AmbA FDxy T arEFT, SYTO
tyva lZBZMENRTWE LG T OZEDD
12). bBAHA, AEBIMLTBE L.

EAA Air Museum (25 < &, Metz o413 F 5 THt
DEHZ, WATEFOTHENDHLELIELZ ST
BONFEL REZFORIIELT Iy y—2L 7
{HWTT,

#1995 4FIZ RSNA ICZ L 72D & 5 K 121 Metz
TEOBEIHBHFEV272EF L7z (Photo 4). THED
i*%:i%@iwj , MO N O L Hib
By, ToOE %m%ﬁﬁﬂ ISRy 1)
BHEOY IaL =BV E L7z [T T4 27N
HEL WA | EZWRDS, B HICTH G O BT
FICPWHELCLEEIVWELL, Y32 —FOEEE X
nZ, RELIT T4 v 7 OBEICRELA, FHNE
A, - LEL M4HEZERQLNZOT
L&A

1996 4EE 12 Metz JeEATH AR Z G S L7z, FALE
Jis B VAT R AR AL ELI R (B IR B AR IR
LTHEY ELD, KRBRFEFIMREFEF D HE L

Vol. 69 No. 2 Feb 2013

Photo 4 Metz SCED TEHETED LEHE, Metz Joik,
FRE&detE. HNEETR

Photo 5 KFCKEAEAETFHIE D Metz Jok

TBVEL-OT, LEH2SHEHFE TRRKRFICE
DFEL7Z 20700, Metz oAEORHBEFOH %
H, FAASMetz 564 1 HBHFESE T2z ki
DFL7 BOBICLEO A, BEFICLEIOINE, i
CNEIE L F L7275, AL V- Th Metz JeED BT
ERMERORZRINE L VEZZ T L TR,
FADE L TRICRFE A D /NFSEHEE R (Photo 5) %
JRBEAI 2 X Lo & L7z Kbtz &N L £
L7,

Metz e AT FINIBEB WL ZENELITICIRS #E-
TLPZEoTWELL LaL, 20k, KKEE(F
FHEBOZIRTTENLE Lz 2 2IFFF 250
ZEREST VT4 T AHEEICH Y, FFFZEEON
FERIGEOMZEREAMD 7 = > ZADF HMITT D
T, FAHTHEBEREODPOZ) 7 B WRZERITOMZE
BWOARONDLARY N TY. ZTICTEHLFLAES
5, FNFTO Metz FBELIXIZL0I0E) T S
72O%RFELTWET. Metz LA T FRIFOEN R
Ay PEDBIEDNICHEKRZRINT, BEEZMAD
o THB 5N T L72(Photo 6). ALZEHEMNITAEIIZE
W& IR CL.



194 |

Photo 6  KFREIFE (1) 229 T Metz S5

ZOt%, KIREBEZEEOZD ARy bz#in T,
TICTEALF L. ZOBETOLFE TS TLRY
HZTWHDIE, HEEOH Z2 OIS IIHIZE T,
ROTHRORIIT DS, Ty bNT ALIFENT
WET. LhL, RORRL-EHWOT, SE Y b
Ny FTY. JewnH b Metz BT KELFETEDLN
FL7 FEERTEDP MetzoEe Bz LELE H
TINEDOKRFD A% BHZ T LD THOA
W LThH, Metz JBAIFICZRICEE LT TS
WELZ REEBFICVHITOBLEDOY HITTVAD
OINR AT IV AV EBEETTCNTDOLTTND,
Metz SCHEDZATLZEoTWFE L2 BB ETFIL,
[Metz o138 THTEALITER L. A 20272
Wb e T e, BFiEfioTwaalalom#o
EHrEENPOFSTEXTC, [HA Yy, H14 v ]kmoT
WE L7 ZAGKALZ BTIEER, TOEMIC—
AR IR L 722 SV 29 TAUTEIEM W E . Metz)
EFENWTLZEVTE L, BT IZOEMEIBGEL 28
LRI - TV 72D T, ERAEDEIZ OIS
R F LT

F72, FEIHARFEREEICHARZ TE LKL
TWe2ZHk, BORICEY, BHEAY AV THARR
»HELELZ Metz BAEIZORERMEZEEZ S
0, L2PBEEZF->TEFLTLLZEVWEL
7o, EOFRBUCSEFHEFT /2N, [FER LV, FERL
W]ERoTLEE ST, REBRBVWWIZZETL
72, BeAIZ, Metz LEDEMNIL, FELV-LNT
LIFEREBLEFTLE. RAZZZF0EI OB DIE%
Do 72D TTH, Metz FLHEIZEBIINTOENTWS K
IBERHLE o720 MNFLA. BEFEHFHEDoT,
V77— TICBEILBRCIE, BiS )Ty s AR
TBOHNE L.

3 Decsmben 47

Daan —
Dikaes 2ol hawsw amwv

& 0l ehudy,

g
bt do ey S

Photo 7 Metz JeAED 5 BT ~DOTFHK

ZOFAE, RSNA T Metz FBAEIZBEWLZBRICIE,
BTFIBFRELEEVTE L. RALBETOATTIEZR
ZATLEESTHBY, REDIIREFSHYLFLL
(Photo 7).

A, Metz SEAAMT SN 7z & OFMRE 21T 721,
MIFFEE BT Metz LAEDO T LR Z T AP L
RFEL FELEETIZE S TUIMO TOHED KD
HEOBEHHBETH), RiNTHo7z720h, Z A
Metz eAEDZ L ZMMEIZHZTHY, BRROGEHEL
* FlmoT{nFEL7.

FICEDF LT, Metz 81, FTIEED Lofgn
FHTLD, BEOBAND, FADL) HEIZETH
PIZLTL7ZEdnvwFE LA 2L T ELoffEwgLE)y
L, TEHFTHREFUMEDLEF TTIFNoTETLE
EWF L7z FAlE Metz 54O B AR EHT 7 &,
FTRTEA>TWEDITTIEH Y AN, ROMBHE
DD Metz JoAild, RLEDIEEZER>THE . K2
FHERLE, HEVIIEBROBCIIEE LH U Y F
TITHEN TS, RIS 2 & o TiRE - &
B35, BZIE—20 /AR B ige st & 42 <
E)BEDPSECPT R 2, L. OB, 1%
PFFIE, HFOEREZGIEZET, FC AR ET
&, BHOEALE-TBYET. ROBTFEELTL
PREoBRS, B hEENTET, BTl
TEVEVLTVBRESFD, SiT0x LolfEoTLE
S0, AMEPHERL L) ELTLEE>TWIBENS
THMIEICBEXAINTBY FF. I EOLRICHAEO R
KaeRizE @0 L ELI.

CZIZHHDT, Metz B TEFE B W72
LET.

H AR 2 SR



Photo 8  HHZJEA: D R&12T(1983 59 H)
BIAELY, Metz 64, BEINL Y, +H%
B ORHEE, w10, x)—T Ly, BlEL
D, ZFL—2, K7, BH ~T7TrEY)

1-3 Metz &% BAT
A E
[y N Sy N o T PR SV 0 S €3

Metz SGAED 2012 4E 7 H4 HICH i LS FEFL/A b
NWONOWREH TEL LN EZ OB~ ANTHY, €
DRA X HMFIMER LB THY 3. TEMEE
LSBT HKETT.

I, MetzZo: & /NEE D THETOREDL D IZDOW
T, BEEBVARLDTS, WOPDTEY—F&T
AL ET. GEEEIE, KEO Metz JeA1Z7F 1 % 5
ROMIZLIDDFRAD, o[k [EE-ST
WA EELT.

INEDS Metz SBEIZHID TBHIZE - 7201, I
HHEED ZIRED T T H TRFEZE (1983 48 7
F~ 1986 4 3 A) (H{%#15, 35(2), 71-78, 2012) D & X
Wb BWET. WOBIRET, < E) o ANH %
BHAATL T FHEE D) DA Metz SEDEE—EN
5 CL7-(Photo 8 : BHISGED KRS TR=/"FL A b
T2, 19834E9 ).

Metz 54 I21E, ¥ TREFTROIZHEF L 72 DSA
KEOFM7 7 FAER 7B Y 27 MIZBWT
(Radiology, 155, 799-803, 1985), Bi%§L7-C-D 77 > k
LxflioT, C-D¥ AT VT LEROEEE LRI
ELWH L Twiz72% % L7z Photo 9 X FE2HED
D, JRERBICIRE LD D TY. HEED Apple T~
¥ a2 —4% % Metz EAEOHLO LIZELPNTHET.

HARTHRAEIZBERWLADIE, 1989 4E7 ~ 10 ADH
2, Mg, HATROCHITZHRLLISTHLTH-
7oH I —WAEAED, TR O EI AW TR
BRFEBHIZE L THRANIZEEIZEDET. 20k
E2E, AFEORM I CTHIEEZ L Cn/z72{72D

Vol. 69 No. 2 Feb 2013

Photo 9 Metz JeAD BEET(1986 43 H)

(10 H7H), &R E CTHBHEMTB— A TR TN
X AHBHROFBRGR-ATHLEbEE LI,
EY)LRy, EoONFHEPEAIHEHREEZRD,
Metz e EZIZH RO A, BRETOFIHTE
DARTIVIZTNAT PNz b N W E R, RTLe
BROFEBELTEELE L R, 1R L /D
72T, B A D SR — ANV FTL:
(Lot BT ICTEMBONY FIES>THSTEDS
NELR). [ZZWES TFE-> T NUE, workod
BHROTFTNDEE S LB BAAEET) EED
NELZ ZOLXIAZPEIEE ) ROV L
FL72 HWEFEILVWRRLZOT, NP REDOH
FETHYFE L 2O, KEEOSKLEBHEYLT
FERFEEZ L Qo2 E, SHICERITERICBENLL
T, & AR 15 #H 5 <2 (MID) T Some applications of
ROC analysis in digital radiography | & # L 725§ 515 2
LCWe2&F L7z, 20k, /NESeA: (i PR A=
KEF) LI RFTBELL, BAVEEEL T
7272%, BHIIEHELNE D RS A R L Tnie72X
FL2 BhiZu—TF—r2ATHYFLA, THi
HE—NVER T, EETHoERELTWET.
AT TIERSNA IZEINT 57282, Metz SGED B
HEZFFARE L7 Metz EAIIEHICE D &AM
BEV "2\ ZET, RSNA DOEHIZIFIZEAE RSN
7257275 T, Photo 10 (£ 1993 420 RSNA D
EEIBRVLTRAIELZLOTY. ZOBHIG,
ZOtk, LTICRERT 2L en5EER)FT
1991 4£. @ RSNA % DFGMTlE, Metz JEE 06 it
® ROC fRITICEIT 2 AL v A" % 2 ERIC b b7z
DzlF, oL EIfio/[HERkD S BRFFEE LD
b, BlZIE 100 BERE O X9 % HEHEE LA WA R E
ThY, EIFIIHEHEHEIRL TV D& O BEHIZHEE



196 |

Photo 10 RSNA ZJNEEIZ Metz JCAEDERE % 712
TiamE (1993 £ 12 H)

EWLDOTL JwEIZIE, ROCHNITIZE T 21 <
OOV T NI T BFIIREE L. e %
D, BECEKRFEZOEMEBEBROIEEE LT, [T4
T E VIO ROC AT BT BE ] (BEE © BEHA R, 3E
B EN—, BAED, WEEEDL RHEE, T
— 41 ;1992 ) ZARESE TV E, SHICHF#E
HEOLEZoMTFERVEL ZDEE, BTHEmL,
method for continuously-distributed test results DFIFR %
[ EE Rl G a LRETYT. ZOWRFEHON
ZE, B 1993 4, [ROC fEMT O FERE & it DA | (H
ARG RRPAMT R HERE, 49 (9), 1685-1703, 1993) & LT
BRI TVwET.

C OB, Metz JoE D ROC ATV 7 b7 = 7 B A
LT AR E D EN T 2 72720, AAeAH
& 72 1) Metz’s ROC Users Group 2% 1993 4F 9 H (2 [
B (GO OFIZEERELTCWET. Hr Ao
BHZH 100 H O ENETY), TDOHFEE 1993 F 0
RSNA 2 Metz A ICHEE BImITLE L7z SED
RECEATEONDIEIEITTHHNELA. £0O
ERZHi > 725 8,73 Photo 10 T,

1994 4F 4 H O RS2 Metz JeA4 ASH S5 £ O
R C2RH S5 2 &A%Y (Photo 11), ZHUZPF
®C, Lo REEZES T TEHEL L TFRLY
BATTAEMPB YA IV TELAY =ML, & hkA
W EDEDLZENTEE L. TNAT199%4 4E 4 A
1 HEEFIDIROC FFHT O FERE & 16 F CRCEHHR R S35 A 2
FH(8)) (B8 50 MR FL Al T, DI Metz 5E
AVZTHEED Z L IZ 2 ENTW272 &, Photo 10 F D
FIZANEE CW2&5F L7

B A (545 524 (MID 12 3B\ C, MIT Workshop 95
in Chicago(MII fEAMIFZE4: — 3 TRE) %, T HFBME
Fe DTN S AT, 199546 H4H~10H

Photo 11 1994 4F 4 H OH{EH & TOHRFEHESLHIC
(B SHINEE, Metz S, HHEA, @l
Soik, BEHD

-,

Photo 12 THEEDTHETLE S a2 (199546 A 5
H) CE» b 235064, AW AE, Metz o4,
Rt seA:)

T/NEDPEWIETWZEE L YA s Lt
7% a ¥ (Photo 12)\E £HILED THEIZ 50 ASfEhH D
WNAZHFTIZTHENHILDTHY L7 Metz
H121Z, [Evaluation of radiologic imaging systems by
ROC analysis D% A bV CTHERIGEEZ L T2 &
L7

£ 1 I8l Metz’s ROC Users Group |&, Metz 5G4 % B
MR LT1996 4 7 H 27 HIZRB T KImEE Thlfie S
L7z ({581 | 19 (2), 41-44, 1996). Photo 1313, %
DEOBBEOLEOLDTY. 4B, ZOFED4H
2, ANSERENS/NEIZHE BT R REPZEAL T
3. 72, 1995 4 4 A5E4745 (Vol.18, No.1) 225, i f%
Gy R O FEBAEET B 1E 125 A4 IRCT OETRNZ Y)Y %
b F L7720, FMOKELSY A M)V (Communication of
the Imaging group of the JSRT) Z 1T L9 &) Z &l
70, I Metz JEOBIEIC X D ELH T 572

H AR 2 SR



] 197

ﬁwféggu e |

Photo 13 %5 1 8] Metz’s ROC Users Group (1996 4% 7 H 27
HBEIME) 0d & DBFEIZT

b DT (AL LIS

1999 4£ 6 H 20 HiZi, b MR (Yaffe J64E % 5h
M) & EIFR 25k CARS 7S~ ETIEdH ) T L7278
Metz SBHEZFIMT AR 2/ E L2, £ EI2E, X
ReT A —BBHTEEFTRTTED, 20K, T
DHAREV AT THEEZELIZLF L7z (Photo 14).

2000 £ 10 H 19 H 12 X % 2 [0l Metz’s ROC Users
Group 2 B HUC R fit S L F L 7= (W 15 15, 24 (1),
35-42,2001). LT, [[ 25 HIZ Metz J62E & 13RI
KIFFETBEVLTWET. ZOITHozeBnES
D, CREDNE TR o 2B DY K g% 8 L CHH
AIEHRICHOR S, NS /NTRICHRE LT 5 &
VORGSR EFELL. DHLAARFILIIENFEAT
L7278, B nwikBEE )17

2005 47 4 HI2IE, MEDFFMRKEORZELZHBOE
L7225, Metz X BFEL TV EF. Photo 151, K
KEBETCORFy THEETY, BEHEOYA MV
I3[ Basic concepts and recent progress in ROC analysis |
Thh, oL EITITHATEAED ROC ENTIZEFRL 72
TEEMERH Y F L2 T2, WESEETEIVRY
7 LIROC M DA aEr, MY 7 &, IS H 15 Metz 56
LTINS CTHES N T L-(EGEE, 28(1), 1-6,
2005).

2009 4F 3 A 27 HIZIX, FTAHCTY H T2 5355 v
YAWBHY, FRTIEHYFE L7 T RS %L Metz 5E
HEOHRZHFMLE L. ol ) ENbERERHIAE
ICBEATWEZE, WELZORBEIFE-TWET.
B, TN Metz BBV L 2RkFELEZ>TLEW
L

Uk B2LWEEZI)H LS, Metz ot &
INEEDINFE TOEDLY O—FREMA STV EE
FL7
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Photo 15 JRC2005 123135 JSRT KREEREIZT

RIS, b9 Metz S0 SRS TR I ),
AT A%

1-4 Metz EEZBAT
HRHEFG
(HD) UHNRFRF B g%
1-4-1 7oo—7%

A TREFEHIETH 5721 C.EMetz FED LB & A
FROKIZOVTE, BERKRFEIZOHANE 4
A%, H{§3E1E (Vol. 35 No. 2) OHCiBR & L CRELKS
FPNTVETA, RUICESTLH, ZDX) FEWEL
2 Metz SBADEWEZECZ LR b E1E, T A
DTl LeLRE, RESSZBOWT, B
FHL PV NS Metz e LD, FL T
a7z NHoO—A7ZEBVWETOT, ThFEFToM
WHER - E ) B RER L 2w E BT
1-4-2 Y HITARFOXTHEFRICE FTBZAAXA

B2E & Metz &84
AL 1981 4E70 5 1983 4E T T 2 4[], L HFBMESE
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ENFFEZEINTOE LV TRES— PO A< Ul
BHEIRZERT (LT, 1A~ U HFeim) IS 5T b1
WCHEENFE L2 RRARFEFTIIEZE X faihs
W2, WAL KRS S ENKFICREE L22IED Y
DT RFFEEE T 11 FEMOBRERRY LE L2AS, 2
O, FEOEMEM-> THEEED T 10 RO
EENTWZED, BERIEDEoITICEDEL
72, By ) ERRORERFLAMALAT 3 SEEDEFRFIKR
ZRATT A0, FILVWEITFAELEL Tz TY. A
RRKFERGROMFICR->TIEHIZ, A<
ZEATICHE T DAESICEENF L7225, B
HORWEFEDE S 72 BT, Y HTKRFET
&, LA SRR E (RIS IEATEIRE) 221 T
WELZDOT, Metz oA EFEINCH L GEE L7720,
Metz CED AW BAT L2 FTIZIEREDEFATL
72, ZHZFOBAARPST AT VISR S L7724
COWMEHEDREIZoT2EB VTS, WER, Metz 76
HASPhD I — ADFAITHEFREZ SN TVWELZOT,
T A< v FRIEFL Tz, INRed (3 4R
KEHR), AHSASE EL71va) e, #HRrs
WHLELADS, BRANESER,SELRY, e/
AL E P T dropout L7z X ) IZEWE T,

Metz JeAEOBFFEEIZIE, LIS UIZHEGHREE RS > #
TRFZOWGEEDPROMRIIR AT L2, 7
BT =Nz EE T, Foxao sl ok 4
FTITEWED L) RS R E Ll oilimi ST
WIS EDPHIRIFR > T E T, LIS, HATIED
F 0 BT IR R AR &l TR O Z 0 X
ARIEE LT, 7 X B D PhD OFFEAER M- 72F1 T
L7
1-4-3 Metz EE¥KBED E > H T

2 EH O FDHED ) BB ROREAR A/ L L7
A, UEEAHELY R 5 TB LN R4 (LR
IhBRF) EFADOEBALICOWTENERE L, [Hil
FRTOENOMREZIFIZ) L)Ll FL
72, ZHOWVIHEN Ao 7GHE o WTWEETT A, O
DOEFLZHTT. TOWE, ROC I FESEBICHHE
RAERZNTETWELDT, Metz Z6tED 44 H &
LEL7 HEKTIOMIKRINLE, BRI
FEIAMM A OB EZ L, 19854, EILETHES
7255 41 M8 43C Metz JEAEDRAOF AN EH L F L
72, 2TOZEND, Metz B EDRIRAE, B A
Y=o/l bhrnET. COBOREEE, 4
BB RFEOHMELZ SN TV FTHEESATYT
H, COWEIL, FEEMICHEINIEEL MR-
T\W¥ L72(Photo 16).

[Evaluation of Image Quality by ROC Analysis:
Concepts, Techniques and Future Possibilities ]. Z417%%
Metz JeAEDFEHE Y A PV T 2%, BEEHIFED global-
ization 28T L A L HEATWERFATLL D, Metz %G
HEOFENE Z HAFRICEIRT 2 LErH L7 2
DOFERS THFTAIT BN L7205, #ERER, THAR
HEF v LTIELW]EW) LT, HEEORM
DEHFEDPORDOFITEMN SN TSI Metz %
HEDTIHFAENDELIE, [TEL2FIEMIZERL TIZ
LW]Ebw)Z k) TLA T, FEFEDOFILIZ
MELRAARFERE 2 >TEY, By FFRERZETIEY
HILIFFEAEDYFHATL LaL, HIFROH
T, Metz SGADEN PhD 2 EFRE Tz 2
L, RAZE S THEETL /2. philosophy 23 7% BIR
THILIFLEAAHSTWELLY, FAEEHTEL
DHARANDWFEE D, HROFIZIE, Teddd) &h
PEoe(idid) LRt L, EOREFEERLTIE MD & XK
572012, FpleE# L % PhD EHFE VTV L5 H
bLnEtA, ELOBEFZVHERE, 72 IOE
WTT R, basil, MARERL REETROTFITC
2B F L7, 2 AEFIIUNRSF 2 R E 5 SRR
LTLEwFE LA RELTVIUL, FRIFEE Z2A
THHEEN (T L EREGR) THLRAMEA DV T/
PHLNIEA.

FRMET R 3ATHEA, REC—HHORITZ
LELZA, LFEYEEZEDIIL/AZET, Metz %6
HEDONEDEoPFIZ%) L GLaP Lyt
FIH, ZORATIE, FACE - TH R RET 25
FREEICIHE o 72 (£ L TR R) OFEERT L 72, fEiH
(IR RS A < D AR AR 59K /T L7225, L&
U S o TREFASEZE SN T HEHE DK
B EDREEDO TR Z L TN E L7z, BiROHEAR
NEHFHEZ, B2 5 L7 ROFTEIEER % CHARFEA
Lo N2BT70F 54 LRIETY), TIRELHAT
B{ETLeRoTWwE L F2lKIE, TV 7T
FoTWe/e®, HAANRFEDZ S5 Ffio T
FL7z BaAII, WEREAZEOR, WHEREEITMZ
T, W&#EE, BaERL L GIEsnT L.

ER R EE 4K IO EIZIZ R EDNH Y, ExRAT
B2V DOMBIZIHHOEF SAPRTHIL
2. bbb 3FIZESTY, M) DBEHATI
o TWELDT, EFSADBEHD KD LR Z
HOEMPLOIREEDO BT S ANHERR L, LRI ICRREL
TWELZ 22 1056(?7), RobEHZRLIL
MWTELEFSAR, HfFE2REYLLOTL. Ret
L, PEBIRET D25k T L2H, Metz
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Photo 16 Metz JCA i # O K H (1985). FEIR B2 T
(FED S Metz JoE, BWHeA, +H0E4E)

JetEly, —HEBGAIATDOY vy I —HY)oTnF L7

R - FERAT R R, LI Metz SEHE % HUHT
SROFrigfR — L TRRED EL72A%, BIIERIZZER
Metz EEDRELZ OB TALAAEN(GTE )N
7)), BBAhAVWERBIZRDE L FAIZE 5T, Metz 5t
A L DIEBEDSIT L 7 o 7RI T L 72
1-4-4 Dr. Metz »* 5 Charlie(F+—1 —) A

Metz CEDPRFZEZEHOLLEBLICH L LS
o EEo Tz nzmid, i T —Wibd (Y
B KBRS OISR E W EB VTS T e4EdH
REEMIRI S GERR, TR O TFREZ MBS SN, Metz &
AORMMBEARGIESEI L 720 TY. INTAER,
Metz A O HARTGIER OFME 2 7 CHNFE L7225, H
ROV OPORFANOFF BTSN TAFE L7 A
RTH1HAMBIEEZ L TEL WV EWIKIERH ) F L
72DT, FAOFTOMHAERORIHZTE Lz 1AM
DR, REARRZE TS HER O IEE R > TV b
BEANBERE VW7 oS, LREORERER
KTOHS, RERRFRITREFHE, TR
RS COBELREDPRVIA MR ATV 2 — Vi flA
FL72. L2LEIREbREEEZ, EEANSAFIDH
Szl BINER INO—ARIT ORI L £ L7z

WA O3k HAKFERE 2 B A L) o CWEL72DT,
ZANOBRLEAENPSRKNELTOEDH) LHIIRD,
ZNFETD Dr. Metz 5 Charlie(LLF, Fv—1 —)~
ZThbhEL [Fr—)—JeRD=Zv I/ —LThHD
[ AL (Zenji) T, BEWIFOE->TWE L.

[RJINESE 2 #IR L -8 E, T v —) — 123 F
WCFELSATA F v AL T E L7 B, BIINRZRE,
[N L L, RIEVFTELJEVHEZAENAY
YADRTHHLELLD, oG EEOTF v —
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Photo 17 4eAE 2 MIH M H (1989 4E). FlERIZ T

) —DVED X REEE, E5ELE LI VET
HENGR I > T\ F 4 (Photo 17).

F v =) = RIER CTREDPTE S v BED
7oDIZ, L OFBRRBHELTIEZITC, HRDFL
7o INBPHTL, bbb ANdEEL W0
TY. LaL - - -, SBICH YIRS 2 B EAREAR
BE bILbNAYEE L AL TW/ZETENE, 132007 <
DITHHPNT L7z bivbidM RIS 4T & % 57
O, BEACOEHER (L) CIDHNEFELELL 20
Winynd, HRKRR & V) AT OVWTWE T, B
BIARWHE 2 2 - B RO ANDFHN A BT T, £
CIEGFNTND NI, BIF e A== =7 D
AEPYTLI, ZNTH, MRTELA, RHIOHED
B, [Fy—)—, HA»DhholhllFnEL
72h, $HhETF =) =WNRELFTIEAL, Pk
WTIE7%2 <, nothing 72 & RE LT ZEMONE L
72. 9 T7, Fv—1 —idscientist TL72. Few &
nothing Z L THLED L2720 TY. HALAEDIE
18128 % “God is in the details.”" % Z 2 THHZHNFEL
7. REARWALH, Fry—V—dbWREIHN, KL
BLALTNELD, BERIZESTWAROET
A3, BUETIE 30 DB 72 5 T F 3 (Photo 18).

FD%, ADBNNKFIE>T2HL, KHDZU,
R E CREMITL TINFE LD, INKFEEFER
REFECORBOFERIE, 2005FETLZ FiZ, b
NWONHARNCHHEFCTEX L L) RO LFSI2ITE
BN F LD, L OFEDHRD Metz FAEDFS
ZECIENTELZZ L, BRREGMEIIRLIE
TL&I.

1-4-5 FADMRE & Metz LEDESE
Metz JolED T A 77— 27 Td A ROC 5 Hr OW3EIL
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Photo 18  Metz 454 2 M HDHH (1989 4£). HHILED
HEL CHRERE RS

HFIZRELEHBRZ LTWET. b Metz BAEDBE
TROC T2 V2R L W opELZ LA TES
L 72(@® Radiology,183 : 483-486,1992. (2) Radiology,195 :
106-112,1995. (3 Radiology, 197 : 227-231, 1995. (4 AJR,
166 : 1475-1481,1996.) ZOHT, (D? Radiology |Z#5#k
SN7zE 3, [Detection of subtle microcalcifications:
Comparison of computed radiography and screen-film
mammography. | &) & A VT AHS, ZAULE 46 [
BB LHEBEONEDO - T L0722 DT
T BHED L) IZRLOEF MO R WEHT L2215

D52 S OMFGCHIRY I0) 7 T2 M 3d ) L
7. L LADY ROC T 2 FIH L 726018, BIFED L9
|2 Metz’s ROC Software Users Group 23 1) THATL
72DT, AEEWMELZIIToTWE L7 Radiology
BRSO oo, HUHREE R I B
% Metz FeHEDFRENS Z o DT> TWET. QD5
T (Hepatocellular carcinoma in cirrhotic livers: detection
with unenhanced and iron oxide-enhanced MR imaging.)
(X, HUEEMR V=T LD TW I T GH fE

KPS RE %) 55, MR B OFFHli% L7z &)
CETRICHHEN DY, FLH2IOTY. 2O

&, BREOFMmICIZH)E L2 72, @D
(Hemifacial spasm: three-dimensional MR images in the
evaluation of neurovascular compression.) (%, FifEHH
TV —T % T Lo T EARSEE S EEER RS
MG HRR B %) &£ DIF TR LT, URFOREAR KA
GHRE O B IR S mARIE LSS (RO BT & AD—N)
TYH, WIRIZIREICEL T, Metz oA DR % & 0
FOBFZEICH L TRE LT e T T LA AIRIS
8 # & 72 @ o & L (Dynamic MR imaging of the
temporomandibular joint in patients with arthrosis:
relationship between contrast enhancement of the posterior
disk attachment and joint pain) (%, B2 RS HFH O

FkFEELDIEFETT. BIEENOERAOIREIZE
e, BEIITER AR Z AT ROC #HT 2 v
AIETEFEDLIEWV) T LI S72DTT. Metz 56
HEOBPIFT, RE=20mmickFEH L L ThuE
ANTW2 ez F L7

£Z AT, ROC EHTIZMZ T, Metz FeADFEEOH
T, INETH, HI2VIELDEBFEIIEEIZE > TK
BBE R oTm XD ) . bivbiih MTF Ot
HedhLE, BURREESA (LSF) D7 —1) TR TK
D5HEXOFEMRRAEL T 7)) L T REIL, MTF Ok
MSICKELRELYG2ET. COZLICHLTE, K
B D+ FH LA D[ Charlie Metz D B WH O H T filti
ENTWETA, A OFMEREICE L T 1k
D, HBEOH T T L T Metz SE4 O
XAHY, MTEBIEDNA TVD L) BAFFEIZ > T
WES. LaL, REYATRFICEFTLETINDS
D XDFIEZH) FEATL.
1-4-6 IEO—%

7y I IVOREE, AT AT - Va7 XKD, A
Y274 — FRFEOEENXIIBITLAE—FT, [HE
%% ¢ J(connecting the dots) &\ 2 & HR_"T
T [bihvbiug, BRExHOLPUDRIEZ T, HEd
OB EHbOELIERETERV. TELDIL, HBh
LOREEDLELILLETZ|IEBRTVET. LD
WG 7EE S EHIBED L LIZEF L 722 L 55 Metz
FehELOMEWHB ALY — ML, FEORHZE L T%L
DARF R B Metz oA O NIl 2 B 128 &
nNFLA ZLTHE Metz tEOEEDHFETHA
ROC f##7 %% Metz’s ROC Software Users Group CT#5\»
ANZDZTHPINTHET. bivbitd Metz 5D A
& &b DERZ RERIZZITHRS 2T %S
R\,

1-5 Charlie Metz ® B

IR ME
BRI RIERR SRR
VN TREFLEBIR

1969 4F 11 A1, FUIREE &b 7 TITRAE
L, Y TRFOMFEEE L CHZELR RO F L7z, A
<Y OWETF — A2, YEa A<y E—f#icayy s
MOTHTRFIBE LT - NI R, hTRE
PR LR RE L 2PV D r Y - AV V=T
F—ENRYYNWNZTREFETPAD 2% LT, FALD 1
BEMENCEERLZFvr— VR AvyhnTE L7 FA
&, FUERIUEBREZRZEE L TCWELLD, Xv Uil
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T—heEELEHIZLTVEL. 2B, 7TAUAT
X, BLWARLTIET7 7 =AML =L THOE) DR
WHETT. BIZIE, Ay vy EidFr—I—LIF0E
T, HROWZEEDHTIE, Av v ELTHLENRT
WETOT, UTIZiEAy Gtk LET.

VHTREFETORDRADOIFET —~ 1%, MTE %}
GHRE 5 A (LSF) D7 — 1) T L 5> TRDL L ED
LSF OHEF O O YRR Z D 2T 55D TL
7o, ZOBBIE, MTF OIEMEREICEET 2 K% 00
T, HEM L ERRPa ¥ a—y|2kbsv 32—
YEFToTHAEL TAHEMAVHER THLI LD
M0, Lod, CORETHIEEBIET LI LN HE
THHIENVHFETE, L VWFEEHBLELL £
T, BRTFTLDTI9N0FEEDOT L b TDOT A
) QBEFY TS (AAPM)IZHER LI L. ZOF%s
21d, T T REZFMFOITRIKFEONH L
WEMENTHWFE L. ZDH%, ZOWFRIEAFY AD
PMB (Physics in Medicine and Biology) & \\»9) R4 #il
DB TROMERDOD B FRFEITHBINE L.
LSF OYIMRZA=OMIEs — B ¥ 35 &, IRIZLSF D
Ty T T HBOZE RGO TY. &
AR, LIEBLT5E, ZOHFEIEIAY VPR oTW
LETUNHZTLINEL BUON D520 TY
A, AV VIZEE L TALEIEICH UAHEZ 3T TICIBED T
WHLZERbMNEL 22C, RiFodHEEHIE
L, X Iilid, YBEREORRIZOVTHFHELZOT
7%, L CHHRAZFE L[ 2 ORRAEIIIHRN % LA
HHIEOT ENAZE WE L, 22T, Ay VIdH
fEAM 2 B CH L ENDbRYET. Xy I NLOT R
INA ZNZDOWTIE, RO OBEICED LI EIZL
FL72 Ay IRBIE 500 =V DOFEMHLEE T T
S, CTAUIFEEFIZ B D WG DOV T O
HFgE T, MATHO TORFEMBRIIERILZ 722 &1
ol YL L ZORIIEHRSHRE RSO
SUAREAEDOEBUEOFHIZEERLTBY, HEK
DN RZEOHELZFIHLTWAEI LR ETHEL KD
F L7 A, SBEAEOMEFIITECELLTEL
70T, Ayvkid, LHEOFFTEEELATLZ Ay
Y OEFIIHEASEDOF L — ki L 72b D TL 7.
INERRERIIA Y Y L1240 L LIRS & 720D
BLOEAZRY TS, X VIZZEDH ROC 5HTFICD
WCOWEE MG, KE R EERZ B CHE A 2 R
B, EOEREOHFIZRY ET

Ay LB OROFLIL, 1977 4E2005 2010 FFF T
272D, 2HCE)ET. ZOhDEL ORI, v
71 TRFN B BIEFYBR T O 5 OB 98 R 3L
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DOIFHZHTL. Ay Uid, 1979 4E005 1985 £ F T,
PRI D FAET LA, I Ay Y ZF&HkE
1985 4E20 5 1998 £ £ T, EFWHFEEDO FETL.
ZFOHIE, V-l - AT =L o THEL T
EHVWTWET. 22T, Ay R, EEWEOR
OB ZTANF—2FEVTWE L2 TO%AE
X, XTI ¥ 3r-F 31 (Benjamin Tsui, Bl 3 X -
KT RV ARZEHZ), =)V NA{K—=—(Carl J.
Vyborny, Hi ¥ T RFHIZ), 71 v 2 - V—(Dick
L.-N. Loo, # A% —#LWfEB), N7 r¥r - Fx
(Heang-Ping Chan, ¥ I 7V K¥EHE), ~)—TL
v+ JI 47— (Maryellen L. Giger, 3l >/ TKFHI%)
7777 - A (Fang-Fang Yin, 3l 72— 27 K5
%), 21— % 7 —(Yuzhung Wu, Hj a—T %7
KFwige ), 2—1 A - ¥+~ (Yulei Jiang, 3 >4 T
KEFEMEHIZ) TL. P51, §XTPhD 2HUSL, #
NENOFEFTH L CWES. FEERIRE L 2%
Hizko>TE, HEOFAEZEORIN, M zisZ
EDOTERVWKELRBEVTY. AvvEF, 4D
LIZOWTCHLEZEZEZ 2T L TWE L.

Ay ERE, —REICEKDOFERIIBMLZY, FHE
AEIML7-2Ed ) F9. 1985 4E121E, EIEETOH
KRB FE RN, — IR REZFM L
L7z, Ay vid, ZoOF, HATIEWO TO ROC i
WZOWTO#EZ LCWEY. SHHOMIZIE, RHEG
St (BT LN KRS D ZIEE T, —#ICHT# % 3
L, Ay VIEHARWIEEZ IR LALZ L) TL, £
D%, AV NIMEDHAREZFHMT LI L2720 T
F.1990 fEICIE, AV ERE Y v IN=TREOTA
Ey K- =03 NiE, 7712, 1HEROH#
WIRITERE LA L. ATV FaERIL, 914771
AL, \H, BEEZFALC, 47y FEHNOZLHD
KFERCW T ML CHELZOTT. Ay Vil
ROC iR IZDOWTO#H, 71y FIZPACS 12D\
TOH#E, AL CAD IZOWTO#MEEHITE L2 =
DOE, FARA=TVORFET, Za-h—kAfTx—C
ST L7285, Ui < ES T LAOW MO E
ToTCWAHIRWTLZA, €D, CADIZDOWTOXK
MR E GO ThET. FA A7 T, FRHD
BWEOWDAT —F 2 EXRZOZEZTCWET. Th
FTICRERL ORI L WHIRIZH Y FHATLE
A, BEORTHETLERLWAT—F0H5DIZEN
DEFEL FERIZE, FARXA=T T, 2 kIR
KD N A Y HEEEEFRLEDMOIKELIEDL
Bio8s72 572 ]2 EDFEEIZ LD F LA, ZOHVwO
BTFa2 LA TR Ay VORGRICIZESF L &
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Ty FEIMORENITIE, 3 AMEBI2IZIRERICO X, Al
Oy RYPOHREZFMTAFETLE. LArL, 20
g, 77 AHOKILDEFEL, KILKD 72D RATHE
MBEr v, BHISKIWKOREL T %W it
BEAFH L COREICEZE LE L7 1992 F12iE, A F
ANV Y F = AY—"TICRU OFEHE{§OMHE 2T
LEESOSESMESN, Ay v ERIE, BEOS
RIZZILE L2, CoRHEO%, LESLTrLE
F 5% O W E 2B 9 % B % 7 ICRU L K — b (ICRU
Report No.54, 1966: Medical imaging: the assessment of
image quality) SR EN72DTH. 2%, WEHEE
O 1 (No. 70), ROC 45 #T(No. 79), L5 5 H O ] &
(No.82), Z=&ICBIT AL A— ML ICHIRE T L2,
TAE Y FEXY Y ERD, LAY Eo> TV
X, ROLHBHEHPHVET. ALY NIL, Evv
IN=T RETPACS &7 4 T FIVHHRIZOWT OIS
#fToTCWELDY, HAHK, NIH~Z T MHGELIE
HL7z0TY. Fld, 2orI» MoMHFAEZRE.D]
2, MoFEEBL LTIV NHEFEERFEL 720
TY. TOMER, ZOHFEIZIE, T4 Yy IVEHKE
ROC HI#IZ DO W T OIEDOA LD e S NANT S 7z
DTY. #ZT, ALY NI, AyvEfhzarH
7 v e LTHIZET — AIZMA THPFELEOTY. £
DFER, FAELY P70 M2 ERL, Ay VeI
BB v =T %Il T4y FOEs %
L7zDTY. 22T, 3 A, ETHMALICA>TW
72O T,
THIRFOH— MO A~ UHIZEFT T, 1980 4E4E
|2 CAD OARME L2 GO TWE 325, ZOWZED
BINZIE Ay Y ORELEEDH Y L L7z, CAD Ofiff
FElClE, TIT) XLAOREEE OIS EENET.
TNT) X LD T, BRI SE2%
DM EIDPNEDOPNFREADT, 1FEAEERNR
WOTY., £ZTC, TELENo7T7 VT X% v
T, EORELBLT 20 M LT 20890 %
IEHEZ R 2 D) 9. L ORI, kati
I EFRODHLIEEFAHLZITNER)ETA. £2
T, Av YO ROC M#HIZHET 2 EEQHMEAIEETH
0, BEZo5720TT. L, UATYTRIZA YYD
WihholbLes, YHITRERTTHRIMRFTD
CAD OfZERI%EIX, KRECEN Tz FHEINET.
40 FEOH D A vy L OIFEINIER, XETOHESER
AR SFEEBLT, FAIAY YO EE LHEL
TWHERSTOWET. Ay vid, WIS TER
TV TR, AHELTOHEBENEDBZ 255
LANWVDNERFF -T2 NTLZ, B, Ay hRko7

Photo 19 ¥ TR¥T A~ T KIFEFE L HEX R EY
BeEEyvdy b -y —(2010 46 H).
J£75*5 Heber MacMahon, Bob Nishikawa, Charles
Metz, Kunio Doi, Janet Rowly (Recipient of Japan
Prize in 2012), Bob Schmidt, Maryellen Giger

Stx, Rk d, Bzl IHA Xy
i, #iZTEHET, BnRe)ohb ATLE. Ay Vil
BHECTHLWI LR G L GHELETHDICENTVWEL
7o HZREO®HET, LIFLIE T2TUEZT )W) BT
T, PN FETHUEMHFOIREL THhDL I E2fERL
RELEMmEEOTHE L2 B, Ay, Bk
fis N % BIREICIX B C& 2 AT, [ ADKIh%, i
GAHLRICEATINE]FTL L2L, Ay
1, LTHAZFEL S DR WEBENR MR E O
BERARIEFZOR GO L. [ BETOXHLY LK
ETEROIML JEHEFOBFEICHYETH, Lo
T, AV EDKRITZD L) HERE IR S8 5iEF
LW TL72(Photo 19).

2. Metz EEDEFE—E

Metz e A3 58K S 725 C1E 250 bl B (L % &
)Y, HIZE5 T HEED 3000 B2 8 22 55 (5T
Wk22)bH ) E3. Metz JEDHERFIZE L Ti&, ROC
FENT 720 Tld e, BHWOEIZWIZE S N E F5EE T
D Metz 74 NVE IEFFICEHTY. WEEBLUOHEHEIC
952 ELEE L, 2005 FANI M O BE ENFF O
KB ICINHIZBIT BN 2% 5125 LC, ICRU 2»
5 L.H. Gray Medal 28%5- &L E L7z, 2ZTid, Metz
TR INTEERL(EFHH D) D 147 RO—E %
B E. T4 2EFTICHIHEILEA 200 [ % 8
2510 O LA R =NV FTRL, HEREDOHRIZTIH
#2012 4 12 AR R) 2R LE T

1) Metz CE. Predicting the minimum activity required for
thyroid uptake studies. J.Nucl. Med. 10: 475-479, 1969.
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