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Atelectasis:0.5
Consolidation:0.28
Infiltration:0.52
Pneumothorax:0.27
Edema:0.16
Emphysema:0.5
Fibrosis:0.54
Effusion:0.37
Pneumonia:0.16
Pleural_Thickening:0.51
Cardiomegaly:0.61
Nodule:0.51

Mass:0.43

Hernia:0.013

Lung Lesion:0.16
Fracture:0.29

Lung Opacity:0.34
Enlarged Cardiomediastinum:0.39

Exposure: 1.0
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— DJ Croft, Is computerized diagnosis possible?, 1972

— G LODWICK, Computer Diagnosis of Primary Bone Tumors - A Preliminary Report, Radiology,
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4 B AI"TCFORTRAN I — RZPythonlC

mori@taka:~/slip/slip2df$ more disp6i.f
SUBROUTINE DISP6I(IS,JS,D1,IE,JE,IX1,IX2,IX1,IX2,N1,MT,KP)

02908000

C FrREE 7- LE\/ELS PRINT DATA NO SAIDAI-CHI TO SAISYO-CHI O TSUKAU *@2909000
€ #**%x  CODED 7 R I %5 4502010000
¢ xwakx o p1g WIEGER)  **Hk*x+k%%%02911000
C FrREE I=IX1--IX ANT NO D1(I,J) NO MAX. TO MIN. 02912000
C FrEEx 0 MOTOMETE IWK1, IWK2 TO SURU. IWK1 TO IWK2 NO AIDA O 02913000
C FrkEx N1-TOBUN SHITE D1 O RYOSHI-KA 02914000
C Hrkkx N1=RYOSHI-KA NO LEVEL-SU N1.LE.7 FRRARA A e *02915000
C HkAR% MT=HYODAI, KP=KAI-PAGE SHITEI (1=KAI-PAGE, ©=KAI-PAGE SHINAI02916000
C FrREE 1S,3S=GYO,RETSU NO BANGO INSATSU NO SYOKICHI FrRARAR R - -02917000
c INTEGER  D1(IE,JE),ITI(130),ICH(7),MT(10) 02918000
integer D1(IE,JE)
character*1 III(130), ICH(7)
character III1*130, ICH1*7, MT(10)*4
equivalence (III,III1), (ICH,ICH1)
c DATA ICH/28H. + = * 0 I0 *M $ / 092919000
data ICH1 / 7H. +=*0M /
€ HRRRRRRRRE__________kRRRRRRKKKL oo _kRRRRRRRKA 920000
M1=MAX@(1,MIN®(7,N1)) 02921000
IWK1=D1(IX1,3X1) 02922000
IWK2=D1(IX1,IX1) 02923000
DO 306 J=3X1 ,JIX2 02924000
DO 30 I=IX1 ,IX2 02925000
IWK3=D1(I,7) 02926000
IF(IWK3.GT.IWK1) IWK1=IWK3 02927000
IF(IWK3.LT.IWK2) IWK2=IWK3 02928000
30 CONTINUE 02929000
U1=IWK1 02930000
B1=IWK2 02931000
DD1=(U1-B1)/M1 02932000

02932000
O o R o R 933000
DO 20 JK=1,JE,130 02934000
JK1=3JK-1 02935000
JC=MIN@(JE,IK+129)-IK1 02936000
IF(KP.NE.®) WRITE(6,200) 02937000
wRITE(s 201) MT,B1,U1,M1,(J1,31=J5+IK1+18,IS+IK1+130,10) 02938000
€ FRkkRRRRRE Rk kR 02939000
DO 20 I=1, 02940000
IL=I+IS 02941000
DO 10 J=JK,MINO(JE,IK+129) 02942000
10 III(J-JK1)=ICH(MAXO(1,MIN@(M1 ,IFIX(1.6+(D1(I,J)-B1)/DD1)))) 02943000
WRITE(6,202) IL,(III(J),3=1,3C) 02944000
c 20 WRITE(6,203) (111(3),3=1,3C) 02945000
20 continue
200 FORMAT(1H1) 02946000
201 FORMAT(11X,10A4/1H , LOWER T=',E11.4,5X, 'UPPER T=',E11.4,17, 02947000
1 LEVELS ' /6X,13110) 02948000
202 FORMAT(1H ,I4,1X,130A1) 02949000
C 203 FORMAT(1H+,5X,130R1) 02950000
O o R o R 02951000
RETURN 02952000
END 02953000

1974.11001— R
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ChatGPTIC & BFORTRAN I — RMDPythonZ A

THRTY, INIE 2:RTcEEEERS D1(IEJE) Z . {BEDEE

ASCII_7 = ".-+=*OM"

(RN~TK) & BRIBREICETFIELU T, BEZR | der image_to_ascii(
ZINFDRES(CEZHRI. ASCIERD LS (CTY > img: Image.Image,
MEHIZPBIIL—F>TY (BWSA>TUE/ width: int = 130,

ImAREGOEHE) .

levels: int = 7,

1) B8 (ZON-FAHFP2TOEIE)

HE L

A WK £ TWK2 £ 08, TOEE (nec, D] §
L]

kL, BFELALEL FORFICIHHILT, 10k

charset: str = ASCII_7,
char_aspect: float = 0.5,
) -> list[str]:
if mx == mn:
# constant image -> middle-ish tone
idx = np.full_like(a, fill_value=(levels - 1)
// 2, dtype=np.int32)
else:

EHALET, # FORTRAN-like quantization:

# level = 1 + (val - mn) / ((mx-mn)/levels)
# then clamp to 1..levels
= (mx - mn) / levels
vl = 1.0 + (a - mn) / dd
1vl = np.clip(lvl, 1.0, float(levels))
idx = (lvl.astype(np.int32) - 1) # 0..levels-1
lines = ["".join(charset[i] for i in row) for row in idx]
return lines

="TUUU
=++++++=*0000MMMMMMMMMMMMMMMMMMMMMMMMMI
=++++++=*0000MMMMMMMMMMMMMMMMMMMMMMMMMI
=++++++=000000MMO0O0OOMMMMMMMMMMMMMMMMM)
=+++++=*0000000* *=
=+++++*00000000* *=+++
0=+- -=00000000* *** >
M*+ - - *00000000* 000MMMMOO
M*+ - +*0000*0000MMMMMMMMMOO* * *0000* *==*

F00=++0000* * **0000* *====****ODOMMMO***0

MMO*00000MMMMMMMMMOOO0O0OMMMMMMMMMO* Q0
MOO*000OMMMMMMOOO0Q0000000MMMMMMMMMMOO* *
MMO*OMOMMMMMMMOO** * * OOMMMMMMMMMMMOOO**
MMMOOOOOMMMMMMMMMMMMMMMMMMMMMMMMMOOOO*
MOMMOOOOOOOMMMMMMMMMMMMOOOMMMMMMMMOOO*
MMMMMOOOOOOMMMMMMMMMMOO* ¥MMMMMMOOOQ0**
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Abstraction level in medical assistance
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Overview on Research and Development of
Comguter-Aided Disgnoatic Schemes

> Ea1—55HREKRZ

Large Language Model (LLM)IC & DS RIIRZHR

- SYSIBEEZHR

— Early studies on quantitative analysis of medical images by computer18, 19, 20, 21,
22, 23 were reported in the 1960s. At that time, it was generally assumed that
computers could replace radiologists in detecting abnormalities, because computers
and machines are better at performing certain tasks than are human beings. Thus,
the concept of computer diagnosis or automated diagnosis in radiology was
established at that time.

s BRTAOUBBREZEL., I>Ea1—FFEMDtH> RAEZ A
EUTHRET D O Ea1—FHRRZI N\N&
— In the 1980s, however, another approach emerged which assumed that the
computer output could be utilized by radiologists, but did not replace them. [K. Doi

2004] Kunio Doi, Overview on research and development of computer-aided diagnostic
schemes, Seminars in Ultrasound, CT and MRI, Volume 25, Issue 5, 2004, 404-410,

114 /1.6-1653 fi-et-2004-07-001

L : L
https:/fdotorg/16:1053/}-5ult:2004.02:606-

« KEBEEEETIL (M) &l

- L — o= . 7 :
- NBOSEEERL. EHT DS CREEEAERIL e )
o FIR7 —FF T F (& Transformer - Claude (Anthropic)
o [KIREE (Large) | OELk - Gemini (Google DeepMind)
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* Vision — Language Model (VLM) Fom s tme. Toere s i collopse f e

lung base. A nodule in the central left lower lobe is
=R ‘('/.t -—? = = unchanged but gradually increasing. A small
- *ﬁd% & =o0a % Iy =] E,J ‘L &D :E 7 ) I/ localized ground-glass opacity in the left lower lobe
is also unchanged. Right pleural thickening shows

- VLM (; E{%t%n(; %Lj% Fﬂ%ljj & L/tx(,j_ no significant change. Small scattered nodules in

both lungs show no growth and are likely benign
v g— j& : jj
HX D « E \Fl:ﬁ (L_;(j 5 IE' (=) post-inflammatory. There is no significant lymph
node enlargement. The right mediastinal soft tissue
shadow is unchanged. Bilateral renal cysts are
present, with no hydronephrosis or ascites

ARRG - Automated Radiology Report Generation

368 IEEE REVIEWS IN BIOMEDICAL ENGINEERING, VOL. 18, 2025 E "‘Y' B

Automated Radiology Report Generation: A
Review of Recent Advances

Phillip Sloan ™, Philip Clatworthy ', Edwin Simpson ', and Majid Mirmehdi

Abstract—Increasing demands on medical imaging de- TABLE |
partments are taking a toll on the radiologist's ability to RECENT ARRG REVIEW ARTICLES AND THEIR COVERAGE INCLUDING
deliver timely and accurate reports. Recent technological TOTAL NUMBER OF CITATIONS AND THE TOTAL NUMBER OF ARTICLES
advances in artificial intelligence have demonstrated great RELATED T ARRG OR MEDICAL REPOAT GENERATION
| for logy report g ion (ARRG),

L K # i LE ]
sparking an explosion of research. This survey paper con- T ) LT TR P
ducts a h ical review of y ARRG ap- Pavlopoubos et al. [17] 2019 2015-2019 65 7
proaches by way of (i) assessing datasets based on char- Monabd et al. [12] 030 2015-2019 105 14
acteristics, such as availability, size, and adoption rate, (ii) Kaur et al. [14] 2022 2015-2021 &3 19
examining deep learning training methods, such as con- E““'“d“ “ll‘“-" Eﬂi; ﬂ::x;gj: :ﬂ f:
trastive learning and reinforcement learning, (iii) exploring 0:-:’.:;”“1 2 ST T T i)

tate-of-the-art model arct Ires. ling variations

nf CNN arld transfmrner mndels, (iv; outllning lechniques
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[1] Aoyama, T., et al.: A cross-national investigation of ct, mri, pet, mammography, and radiation therapy resources and utilization (2024)
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[2] Blankemeier, L., et al.: Merlin: A vision language foundation model for 3d computed tomography (2024)
[3] Hamamci, |.E., et al.: CT2Rep: Automated radiology report generation for 3d medical imaging (2024)

NAGOYA UNIVERSITY

» NAGOYA UNIVERSITY

CT image interpretation

* Single-shot image interpretation

° X
. Spatial Tokens CT Tokens (=) . .
g 1t CT Yolame ) — il ] =l B — Diagnosis has been made only from one volume
- p‘,/' ™ | Transformer T | Transformer .SE .
& .
5 s
480 px o t
Spatial Tokens e CT Tokens (=) ‘éf
Spatial B . . . . .
. — o] — A * Longitudinal image interpretation
3D Vision Feature Extractor (d55) — Diagnosis has been made from longitudinal volumes

to find changes ] i
Previous visit

Radiology Report (r) Hidden States (4 )

Findings
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 E— 4. Ibrahim Ethem Hamamci, et al., CT2Rep: Automated Radiology Report Generation for 3D Medical Imaging, https://doi.org/10.48550/arXiv.2403.06801
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Vision-Language Model (VLM)

BRESE (TFAN) omAERDSAIETIL

BENS FrT>3a> EGRAX) Z4RKAIEE

— SEBAXOARDDICOMRY MEEON> RBAERKEIEE  (Vision Language Action)
TREHHREZHT L 7R — NMERRAEBN. CT/ MREHSROD B BNk SHE (CILFTIAE
— B (CVLMI(ZLL T DEZR TIBRL

1. BRI > 1—4 (Image Encoder) 2. 73+ X NI > 1—%4 (Text Encoder)
3. S8BT )L (Vision-Language Model) 4. 5> 1—7%) (Decoder)

Large Language Model Output

Text prompt to
generate captions

CT image interpretation

* Single-shot image interpretation
— Diagnosis has been made only from one volume

* Longitudinal image interpretation

— Diagnosis has been made from longitudinal volumes

to find changes N
Current visit
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r

NAGOYA UNIVERSITY

NAGOYA UNIVERSITY

CT report generation by VLM

|
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Block

30 Vision Encodar

1

1

1

1

1
Text Prompt |——

|

Using a 3D encoder to directly process 3D CT
volumes
- Visual Encoder

» pretrained 3D Swin Transformer is used to extract
features from 3D CT volumes

[~ Feature Fusion

1
1 » A 3D convolutional layer followed by flattening
\ merges spatial information

- Language Model
» A Japanese LLM (ELYZA-japanese-Llama-2-7b)
processes prompts and generates the final report
- End-to-End Flow

[?

> 3D CT volume -> Feature extraction > Transformer : :
Decoder - Prompted LLM -> Japanese report \ \L:"'“”"W" g

——— e ————

CT report generation by VLM

(a) Capture 3D CT Features
«  Utilize a pretrained 3D Swin Transformer

8} Capturs 30 CF Feanures i Tl Regon Gensration to capture CT features from 3D CT

volumes.

(b) Draft Report Generation (Stage 1)

e CT features are first transformed into the
text embedding space using a 3D
convolutional layer followed by a
flattening layer.

The text prompt is transformed into text

embeddings through a pre trained LLM

(ELYZA-7B and LLMJP-1.8B).

*  Transformed CT features are
concatenated with the text embeddings
and the concatenated features are sent to
the Transformer Decoder Layer to
generate a draft report.
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(c) Final Report Generation (Stage 2)
¢ The LLM (Qwen2.5-7B-Instruct) refines
the draft report guided by prompts to
produce the final report.
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(Cysts are observed in the
kidney, but no abnormalities
are found in the liver, spleen,
gallbladder, pancreas, or
adrenal glands. There is no
lymphadenopathy, and no
ascites is present.)
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(Cysts are observed in both
kidneys, but no
abnormalities are found in
the liver, spleen, gallbladder,
pancreas, or adrenal glands.
There is no
lymphadenopathy, and no
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CT image interpretation

* Single-shot image interpretation

— Diagnosis has been made only from one volume

* Longitudinal image interpretation

— Diagnosis has been made from longitudinal volumes
to find changes
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[2] Blankemeier, L., et al.: Merlin: A vision language foundation model for 3d computed tomography (2024)
[3] Hamamci, |.E., et al.: CT2Rep: Automated radiology report generation for 3d medical imaging (2024)
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* 14,000 JEF (M:F=8:6)
+ 50,000 3D-CT [Ej{5
* Size on axial plane 512x512 pixel
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Findings:

= Right Upper Lobe: Known primary
Right Lung Apex: A small nodule is

*  Intrapulmonary Metastasis: N

«  Lymph Nodes: No lymph ificant size are enlarged

*  Liver: Ahepatic

Impression:

of the known primary lung cancer in the right upper lobe

atory changes.
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203D CTEHRFT R XX ERETIL
* CT2Replong M & LEER
* CT2RepLong(dNIl DBZFALTEKICT
B¥H
« #RBF3D CTEURFR RXXAERMRETILE LT
ME—HEERATREIRES )L
« ETCDAITICHUNTCT2Replong! % _£[O]D
|| BLEU1 | BLEU2 | BLEU3 | BLEU4 | METEOR | ROUGEL |

CT2Replong 0.298 0.216 0.174 0.144 0.276 0.235
SIGMA 0.331 0.248 0.199 0.162 0.312 0.253

ij.illill_.,

[1] Hamamci, |.E., et al.: CT2Rep: Automated radiology report generation for 3D medical imaging (2024)
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Text Text (Translated to English)

IR EERR L T <ZE0\, BEREEI#.  Please create a report. Postoperative rectal

Previous visit

'a>J bk

cancer.
- AR No obvious local recurrence can be identified. No
signficant ymph node enlargemen can be.
B dencied. No clear Ier metastasi can be
 KBIERL. BABL MEDH igniie)  emGAGSRMBESE. o

= Y-
ERHEHCEF A, -° hydronephrosis. No ascites. No clear lung
metastasis can be identified. b
TEHRRIE(C . WAHICZF/NEEER . Multiple small
BN A #50. U1 XDIEARSBDEEA. —EBD nodules in both lungs, with no increase in size.

RBEEU > TRCHBRIBHSNET . Some nodules show ring-like internal defects. No
MfEE (T NFE A,

Al

Current visit

& @

new nodules identified.

. No
significant changes in the low-density areas (LDA)
of both thyroid lobes. _
_4 CV port device is present.
No other notable findings.

FRARZEDLDAIC A E /R Z{E72 Lo
b . cvR— KF/U
A2HD. TOAh. FFEAIRBL,

e,

AFIBIRTTIEE

K. Nguyen, C. Wang, M. Oda, K. Mori, " Automated findings report generation using VLM from
longitudinal 3D CT volumes," CARS 2025 Computer Assisted Radiology and Surgery 39th
International Congress and Exhibition
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Expert: ENDK (SHICIEAR. ZERBEEPOMMEREES D, £ FEPRAIOMRE SAIMEK. EEFHY(CIEASD D, £ FECNSR
REMET DA SAFFRIBEKTY . GRRIERCERS DERA. TOM. MATICATEY 2/\EMRICIEAMERER <. EER
ZALR EREREEZEN. BRAYA DU/ EHEAR L. GHIBORESBHEHERKETY. MEERSD. KEEIL. MK
2.

(Bilateral pleural effusion is unchanged from last time. There is mild collapse of the left lung base. A nodule in the central left
lower lobe is unchanged but gradually increasing. A small localized ground-glass opacity in the left lower lobe is also unchanged.
Right pleural thickening shows no significant change. Small scattered nodules in both lungs show no growth and are likely benign
post-inflammatory. There is no significant lymph node enlargement. The right mediastinal soft tissue shadow is unchanged.
Bilateral renal cysts are present, with no hvdronephrosis or ascites.)

Input: TR ZERL L TS IZEU,

(Please generate a report.)

SIGMA: i ESRDEERSRIEIRRT Y. MAHCIZEREMERVSD. FIRFEETY. KL, BRYA DY ) EiEX
L.

(Nodules in the right upper lobe are unchanged. Both lungs show findings suggestive of chronic airway inflammation,
unchanged from last time. No pleural effusion. No significant lymph node enlar )

Input: FRRSCZAFRL LT <I2&V\. A LEAEME. SRIEAVIIiiE

(Please generate a report. Post-right upper lobe lung cancer surgery, post-idiopathic chylothorax surgery)

SIGMA+: fAED(C(3=ER. TDHSAWHD. miElLDIER, MO it LEOREIRSARRKRTY . Ao
RER(FRIEEKRTY. ERMCKRERZELSD. EMKEHERKRTY. SRV DU >/ \EEXRL.

(In the right lung apex, there is an infiltrative and ground-glass shadow, increased since last time, suggesting possible
pneumonia. Nodules in the right upper lobe are unchanged. Dense shadow in the right lung apex is unchanged. Emphysematous
changes are seen in the background lung. Left pleural effusion is unchanged. No significant lymph node enlargement.)

Current visit

Input volumes

Green for findings match with the expert
Red for findings differ from the expert

Note: Original input and output are in Japanese, the English
version was translated by authors, written in the parentheses.
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BLEU-n: Based on n-gram matches

METEOR: Considers synonyms, stemming, and word order

ROUGE-L: Measures longest common subsequence

BertScore: Measures semantic similarity

r_m (Matching Rate): Fraction of output findings that match the expert’s findings
GREEN: Evaluate factual correctness and clinical relevance
o LERDFHIA bW DFEMSNTZTEMIXDIELEZEFRITH ?
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-JO>T hI>2Z7U SO THME
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Natural Language Generation Clinical Efficacy
BLEU-1 BLEU-2 BLEU-3 BLEU-4 METEOR | ROUGE-L BERTScore GREEN

W/o clinical
history (SIGMA)
W/ clinical
history (SIGMA+)

0.313 0.243 0.183 0.147 0.230 0.253 0.730 0.306 0.272

0.318 0.247 0.196 0.153 0.322 0.287 0.746 0.353 0.361

Below shows performance shown in Ref. [3] as reference.
c.f. CT2RepLong is English model, and our model is Japanese model, direct comparison is impossible.

CT2ReplLong|3] 0.374 0.327 0.304 0.401 0.285 0.263 - - -

BLEU-n: Based on n-gram matches

METEOR: Considers synonyms, stemming, and word order

ROUGE-L: Measures longest common subsequence

BertScore: Measures semantic similarity

,n (Matching Rate): Fraction of output findings that match the expert’s findings
* GREEN: Evaluate factual correctness and clinical relevance

(3] Hamamci, I.E., et al.: CT2Rep: Automated radiology report generation for 3d medical imaging (2024)

BLEURO7 nft#ld» (BHRERIRODSTEIEHE)

1. BER (EM) L RMBIRELLE 2. n-gramD—XE=HN

2%IR (Reference) : 1-gram 2-gram 3-gram 4-gram
“The cat is sitting on the mat.” The cat O » Thecat O
S P cat sits O » catsits O * The cat sits O
{R#8IR (Translation) : o a X ssisonO ~citstson O e cat sitson O
“The cat sits on a mat.” Sl MO ——» 687 % ——o FESONRN X -~ SCMSENIEN X
=5 e mat » amat O

3. n-gramili§ 3 (Precision) Z W 4.58ERF)\VF ¢ (BP)

1gamliak = 2 _ 4 SRMRAET ¥ 3188
$&n-grami 6
ramiliA = 3 S £%IR :“The cat is sitting on the mat.”
.. - AT THA " L
3 raamR 2 {RHBIR: “ The cat sits on a mat.”
e 3 > BLEU= xexp(z w,logP,) B — RFILF o
d-gramill &% = ; (w, W&, P,: n-gramil &%) - BP<1TRIATIE
ST SEDBLEU = 0.75
?}ﬁ;ﬁgzﬁfm}; 0 02 0.4 06 08 w 10
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QA pair generation from finding texts

Measuring and Evaluating Artificial Intelligence-enabled Medical Device

Performance in ll!e Real-World Optimize Policy

RHSNTVET,
EHRCOBRICHI B/ T4 — > RHEORIIHC DOV TERBERDHTNET. Optimization of generating questions:
FliSTEEA> TS P 8 Eq ew Policy prob) —
AEFHEERDRMED/ (T4 —I > RZERT BI2HDY —)LT5ER IC DUV TOERZUR BEETEINE e s e e —
ELTWLET. ] H
NHOBPIRIC LB E 1 — & BBERD/ (S RERBHE ROTNENDRIRERA ! t H
[COWTEERERDTVET. Set H
F_5Y_2ERAES fl TextX. Q8A ! Clipping
N O R RFHACRT 55 —5Y— 2 (BFREER. 5/ A 20RE) ., F— L e B e b e L i e e S S i s S S
’5’0)§\ s, HEEREORBEADMLSTECDONTDBRERDTNET . Input QAT
ERARAERYC 1 —H — T — R\ U= ETIVBHICHIFADHRIZITEC DN TERLH T ¢
BDET, 2]
U200 hUH—ERIGHR Input X, and prompt 0ld Policy prob
HEDYE &T2D RUH— 0, RERTO/NT A - IBLCH T DER EMESE
[EONTORRERDTNET, Input 1
AR EADIEEER J
BEBRIBAL) (5 — > 01— 0 — DI AR AR D) (T4 — X > R L5 X BRAEIEDL Input X,
COBEERERDTNET. —
Sackgroumd B THRNEAEHITS B dDT A DL~ — N — =S I OBEEC DT Input Q;, A Normalize
i e ERRERDTNET. (i
Ablochichog Gan), ENOERBREAR NTS5I7 1 R Input X, Advantage A
EHRCORIES AT AT ERIBICH I BMOEFEEOARZ NTS5551 ZICDNT
DERERDTNET

sl prochoct e cycle

an vl abter e sl sttogs Eif L DREOEEDT S5/\S — RIS 37T 0—FCONTERONGBDET,
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Generated QA pairs and scores

finding1: BEERERCT ATACTELLEL T, REMRIEEIICX L TEUS-CD#%, SME
Fa—JRBE®R. FIERO-BLEOMORETBREHRLTNES . 20, BSAS

cavity&ZRBHFEE A FEEEICHL TGnPH ARTH%. BENORERO YA XFEE
HYFEL A, BIBEFEH12mm THIELYIEER. BHEOKBERBICISEDEEDA
7. SMARBEOREZEAEHYEL A TREIROCHEBRIELYRE, 2%
EROBBEBONES . BF:npfB:BEHY, B :np B np B EFI/NERHY.
BRI, BRETAXDY/EERAL.,

response:

Q: BEREICEDESHREMNHDNELI=M ? score: 8.5625

A EREICREERNROHONTNET . score: 0.51171875

Q: BLEORMISERIFBAHoT=DTT A ZDREFRAELSE>TNETH ? score:
2.09375
A BEILHEELTWET, score: 2.25

Q: BREEDERIEENSNTT A ? score: 15.0625
A: $912mmTHIE &Y BIERL TV DI EMN S MY ET, score: 5.625

Q: EEPHEEORICEEEHONET M ? score: 10.0625
A: BEKIF7E BB A XDV EERLRBHONTLER A, score: -5.125

Q: BEEEERE S (I ZEHET D TL&LSA 2 score: 2.859375
A: EEEEDICFHE T ST . score: 0.98828125

Q: TFEECHEBEFEDORESEOMNMNTLESS ? score: 2.1875
A BIEILYBELTHY ., BHEEXOZBTHIEEZLNET . score: 0.349609375

Abdominal contrast-enhanced CT: Compared with the previous day’ s CT. After EUS-CD for
a pancreatic tail pseudocyst. After placement of an external drainage tube. The fluid
retention between the stomach and spleen seen previously has disappeared. No other
obvious cavity is observed. After GnP with RT for pancreatic head cancer. The size of the
primary lesion in the pancreatic head shows no remarkable change. The common bile duct
measures about 12 mm in diameter and is more dilated than previously, thought to be due to
tumor invasion of the common bile duct. The soft tissue shadow around the SMA shows no
significant change. Dilation of the main pancreatic duct and pancreatic swelling have
improved compared to the previous study, considered to reflect the course of acute
pancreatitis. Liver: n.p. Gallbladder: gallstones present. Spleen: n.p. Adrenal glands: n.p.
Kidneys: a small cyst in the left kidney. No ascites. No lymph node enlargement of significant
size.

Responses:

Q: What kind of lesion was observed in the pancreas?

A: A pseudocyst was observed in the pancreatic tail.

Q: There was fluid retention between the stomach and spleen; what is its status now?
A: It has now disappeared.

Q: What s the diameter of the common bile duct?
A: About 12 mm, and it is more dilated than before.

Q: Were there any abnormalities in the peritoneum or abdomen?
A: There is no ascites, and no enlarged lymph nodes of significant size are observed.

Q: What does pancreatic head cancer refer to?
A: It refers to cancer located in the pancreatic head.

Q: How are the main pancreatic duct and the pancreas itself in terms of size?
A: They have improved compared to the previous study, considered to reflect the course of
acute pancreatitis.
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D, BRBAZTEDOY 2/\HEXRL. MHHEEICHRSISD. SK0H30H(CEESHREEN A
PEBEIEHEEA. MRS VEDMKSHD.

<ERENFRRX>
BSHREFBRIERTEIFEA. BRADA XDV V/\EEXGERTEEBA. BSHRIFE
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Q&ANT VOQADEIZE LMICKDHE EREBOHE
[CRIERBNESTT. :
o: EECREEEDEy (O FCHABROLSTT L
n? o, HEEESEmEnTOEE _
A : [BEEiER & EEIRARIE Ao Conflict
ENBOENET. o EEHEBSNELA. Conflict

[s/o] (& [suspiction of] MDEZEE. HAGET [~D5ELV] DE

REREER RIS I S VaA

Input: Image + Template Question
eg. Please describe this image.

Output : Description / Answer
eg. This image shows a scene XXX.

Surgery Image Description

User Query —_— —
l—_- ) I
I

C. Wang, SPIE Medical Imaging 2026

RERESRRIG(ICXII S VaA

4 N
~ ~
<wWw w
Please describe this image. Locate all visible surgical ~ Locate the Monopolar Curved ~
<Ww instruments in this image and < Scissors in this image and return its &P
This image shows a scene from an endo- return their bounding boxes. bounding box.
B s M |I'bbox_2d': (918, 340, 1257, 566], "label's " {'bbox_2d': [709, 318, 1259, 563], ‘label’:
truments in this picture. The Prograsp ' ~ = gy Ale ' M lar C: 1 Sci o
Forceps is holdstilling. The Bipolar Forceps Large Needle Driver'}, {'bbox_2d': [0, 50, ONopOiAr CuEved Saaears’)
; e . 559, 366, 'label': "Large Needle Driver'}|
. The M i
‘s“:‘\':":':“li"l':“':‘": 32 jeetrsiSs Sxered Locate the Monopolar Curved ”
’ £ o hei ~ Scissors in this image and return its QP
ell me the instrument’s bounding b
. o . -~ " ounding box.
How l.nnn)- u.n.urumuus are SRS 4
there in this image? < -
~ > 3 Z (" 2d': [528, 699, 636, s s
~ There are two Large Needle Drivers in f, |(hboxizdis|528,699 36, 783) fabel
Y 3 Al this image. Suction Instrument'}
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Vision Language Action

- B &L EFEISORY bEHFOY R

OpenVLA [ Action De-Tokenizer ]ﬁ
| ER

- e Ax

. ® N Af
\ Llama 2 7B AGrip
— = == 7D Robot

Input Image @ ) 3 ( - & ) Acl\on

A

-t tot ot ot '
“Put eggplant Qw] [ Llama Tokenizer |
in bowl” T ®Diﬂ0V2 SigLIP I

L= %t %

Language Instruction

“What should the robot do to {task}? A:"

Figure 2: OpenVLA model architecture. Given an image observation and a language instruction, the model
predicts 7-dimensional robot control actions. The architecture consists of three key components: (1) a vision
encoder that concatenates Dino V2 [25] and SigLIP [7V] features, (2) a projector that maps visual features to
the language embedding space, and (3) the LLM backbone, a Llama 2 7TB-parameter large language model [ 0].

https://arxiv.org/pdf/2406.09246
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[RIEm& (2D RGB JPEG) 2 b i % BIIGEHEE 3% PyTorch 22— F&{EM L T 72 & v, ResNet50
(torchvision 23fcfi L C\» % ImageNet HEIFEHET L) 2L, mKEOAR 1 HHoEFICE 212 TL
72 &\, train.csvZz b Mcval.csv 1213 image_path, age ®F23% U | test.csv IC I image_path DAL H Y £ 5
data/images/ ICHIfR23H 5 Hifd <. AH - #BGEE - 5 E T, 7 2 PEHROHEER R % pred_test.esv TR

TFd270A2 ) 7P RERLTLEE W, | (ChatGPTIZ X % 7w v 7 MEIEZ &)

. # ==============s==ssmsmm=s
import 0? ) #Train / Eval
from typing import Tuple # ==========s=ssoooomooooo

import pandas as pd # ==
class FundusAgeTrainValDataset(Dataset):
""" BRIECIES + £FiiR(E14F) A Dataset™"

def __init__(self, csv_path: str, img_root: str, transform=None):

def train_one_epoch(

from PILimport Image model: nn.Module,

import torch

dataloader: DataLoader,
import torch.nn as nn

criterion,
from torch.utils.data import Dataset, DataLoader Args optimizer,
from torchvision import models, transforms csv_path: image_path, age &% CSV dewce:.(orch.dewce,
img_root: BIERDIL— N5 L U epoch: int,
~7 ) -> Tuplefloat, float]:
transform: torchvision.transforms 7 & .
model.train()

self.df = pd.read_csv(csv_path) running_mse = 0.0
self.img_root = img_root

self.transform = transform

running_mae = 0.0
total=0

ChatGPTIC KD — RERLHI

if "image_path" not in self.df.columns or "age" not in self.df.columns:
raise ValueError("CSV(C (& 'image_path' & ‘age' FINNKE T, ")
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