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וֹףּ AI
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ï ḱ
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Å Ṅ צּ ךּ
ï ḱ SIP וֹףּ
ü 2  SIP AI  (PD )

ü 2   (PD )
 (LLM )

7



AI

ÅAI
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Å AI
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פּאל) 1960 )

ï צּ ṇ וֹפּךּ

Åֿכ פּ AI
ï ︣
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ï ︣
ü ṇ Ḵלּ

ï פּ /
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AI

ÅGenerative AI
ïChatGPT AI

ï צּ שּקּ קּ  וֹפּ
( ḭ ḭ ḭ ḭ )

ï ḭ ṇ ṇ

ï אל Transformerּצ

ÅTransformerּצ נּ

ï Ṅ ṇ Ṅ ṇ

Å AI טּ ךּ ךּףּ
לּ ︣ Ḵפּ
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AI SaMD
Å צּ AI ךּ SaMDּפḴ( AI SaMD )
ï ︡ ︣ SaMD
ï ︣ SaMD
ï ︣ ṇ ḱ  ( צּ קּ LMM)
ï ︣ SaMD

Å כֿ ) ?פּ )
ï אל פּ כֿ Ḵפּ

Å AI ︣לּ ) Ḵפּ AI SaMD )
ï אל
ï

ü  ṇ פּ

Å AI ךּ ṇ Ḵ ( ṇ )
ï ṇ ךּ ︡ Ḵפּ ṇ ︣ ?

ü ךּ ṇ

Å AI Ṅ ︣ טּצּ SaMD ? 
( ṇ )
ï כֿ ︣ ) ?פּ ︡ḱ רּ︣ךּ נּ
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וֹףּ

Å שּ 1950 פּ
ïNash FA. Differential diagnosis: an apparatus to assist the logical faculties. Lancet 

1954;263:874ς875, p. 874
ïDJ Croft, Is computerized diagnosis possible?, 1972
ïG LODWICK, Computer Diagnosis of Primary Bone Tumors - A Preliminary Report, Radiology, 

1963 PMCID: PMC2464549
ïEH. Shortliffe,  MYCIN: A KNOWLEDGE-BASED COMPUTER PROGRAM APPLIED TO 

INFECTIOUS DISEASES, Proc Annu Symp ComputAppl Med Care. 1977, 
ï X , 1960s-
ï ṇ, late 1980s-
ïIBM Syste360 כֿ פּ  ( FACOM 230-60)

Å ḭ ḭ ︡ ḭ
ï AI
ï ︡ḭ קּ לּ
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X ︣
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, 1968  6  3  p. 207 -214

AI ︣ פּ ︡
ṇ כֿ כֿ פּ



1970 (  ḱ )
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J. Toriwaki, Y. Suenaga, T. Negoro, et al.ḭPattern 

recognition of chest x-ray images, Computer Graphics 
and Image Processing, 2 (1973), pp. 252-271

ṇ ︡ ךּ
FACOM 230-60 ( ṇ Ṗ



AI FORTRANṇ Python
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mori@taka:~/slip/slip2df$ more disp6i.f
SUBROUTINE DISP6I(IS,JS,D1,IE,JE,IX1,IX2,JX1,JX2,N1,MT,KP)        02908000

C   *****   7 - LEVELS PRINT   DATA NO SAIDAI- CHI TO SAISYO- CHI O TSUKAU *02909000
C   *****   CODED BY J.TORIWAKI   1974.11.13  ********** ---------- ******02910000
C   *****   D1(IE,JE)=INSATSU SURU NYURYOKU DATA (INTEGER)   ***********02911000
C   *****   I=IX1 -- IX2, J=JX1 -- JX2 NO HANI NO D1(I,J) NO MAX. TO MIN.   02912000
C   *****   O MOTOMETE  IWK1, IWK2 TO SURU.  IWK1 TO IWK2 NO AIDA O     02913000
C   *****   N1 - TOBUN SHITE D1 O RYOSHI- KA                               02914000
C   *****   N1=RYOSHI - KA NO LEVEL- SU     N1.LE.7   ********** ---------- *02915000
C   *****   MT=HYODAI, KP=KAI - PAGE SHITEI (1=KAI - PAGE, 0=KAI- PAGE SHINAI02916000
C   *****   IS,JS=GYO,RETSU NO BANGO INSATSU NO SYOKICHI   ********** --- 02917000
c     INTEGER   D1(IE,JE),III(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.   +   =   *   O  IO  *M  $     /                    02919000
data ICH1 / 7H. - +=*OM /

C   ********** ---------- ********** ---------- ********** ---------- ********02920000
M1=MAX0(1,MIN0(7,N1))                                             02921000
IWK1=D1(IX1,JX1)                                                  02922000
IWK2=D1(IX1,JX1)                                                  02923000
DO 30 J=JX1  ,JX2                                                 02924000
DO 30 I=IX1  ,IX2                                                 02925000
IWK3=D1(I,J)                                                      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
C   ********** ---------- ********** ---------- ********** ---------- ********02933000

DO 20 JK=1,JE,130                                                 02934000
JK1=JK- 1                                                          02935000
JC=MIN0(JE,JK+129) - JK1                                            02936000
IF(KP.NE.0) WRITE(6,200)                                          02937000
WRITE(6,201) MT,B1,U1,M1,(J1,J1=JS+JK1+10,JS+JK1+130,10)          02938000

C   ********** ---------- ********** --------- ********** ---------- *********02939000
DO 20 I=1,IE                                                      02940000
IL=I+IS                                                           02941000
DO 10 J=JK,MIN0(JE,JK+129)                                        02942000

10 III(J - JK1)=ICH(MAX0(1,MIN0(M1  ,IFIX(1.0+(D1(I,J) - B1)/DD1))))     02943000
WRITE(6,202) IL,(III(J),J=1,JC)                                   02944000

c  20 WRITE(6,203)    (III(J),J=1,JC)                                   02945000
20   continue
200 FORMAT(1H1)                                                       02946000
201 FORMAT(11X,10A4/1H ,  '   LOWER T=',E11.4,5X,'UPPER T=',E11.4,I7, 02947000

1'   LEVELS   ' /6X,13I10)                                         02948000
202 FORMAT(1H ,I4,1X,130A1)                                           02949000

c 203 FORMAT(1H+,5X,130R1)                                              02950000
C   ********** ---------- ********** ---------- ********** ---------- ********02951000

RETURN                                                            02952000
END                                                               02953000

1974.11 ṇ



ChatGPT FORTRANṇ Python
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ASCII_7 = ". - +=*OM"
def image_to_ascii (

img: Image.Image ,
width: int = 130,
levels: int = 7,
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:

# FORTRAN- like quantization:
# level = 1 + ( val - mn) / ((mx - mn)/levels)
# then clamp to 1..levels
dd = (mx - mn) / levels
lvl = 1.0 + (a - mn) / dd
lvl = 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

︣Ḯֿכ  2  D1(IE,JE) ḭ
ṕ Ṍ Ṗ  7 ︡ ḭ
 1 קּ ḭASCIIנּ לּ

︣ ṇ ︣ṕ ךּ Ṋ
וֹ ṖḮ



FORTRAN Python ︡
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Abstraction level in medical assistance
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Low-level vision

Mid-level vision

High-level vision

Description

Signal processing

Image recognition

Image understandings

Abstracted knowledge

Current medical AI
hƭŘ ŦŀǎƘƛƻƴŜŘ !LΧ

We need this level!
Generative AI makes possible
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Abstraction level in medical assistance
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Low-level vision

Mid-level vision

High-level vision

Description

C
o
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A
I

Multi -modal
information  

overlay

Anatomical 
information 

fusion

Prediction

Information 
exchange in 
meta level



ṇ

Å

ïEarly 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. 

Å ︡ ︡ḭ ṇ
︡ ︣ ṡ ṇ Ṣ

ïIn the 1980s, however, another approach emerged which assumed that the 
computer output could be utilized by radiologists, butdid not replace them. [K. Doi 
2004]

25

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,
https://doi.org/10.1053/j.sult.2004.02.006.



Large Language Model (LLM)

Å ṕLLMṖ

Å ︡ḭ ︣ לּ אל AI

Å ṇ  Transformer

Åṡ ṕLargeṖṢ
Å  ṇ  
Å ṇ ︣

Å ṕPre-trainingṖ
Å ḱ ḱ
Å  Ṍ פּ

Å
Åṡ Ṣ ︡ צּ
Å ḭ ḭ ḭ

Å
Å טּ ṕSelf-supervised learningṖҦ 
Å ṕInstruction tuningṖҦ 

Å LLM ︣ LLMּצ ︣ ︡ ︣

LLM Ḳ
- GPT ṇ ṕOpenAIṖ
- ClaudeṕAnthropicṖ
- GeminiṕGoogle DeepMindṖ
- LLaMAṕMetaṖ
- MistralṕMistral AIṖ
- QwenṕMistral AIṖ



︡ ṇ  RSNA2024
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Dictation אל Findings פּ Impression

29

RSNA 2025, Microsoft PowerScribe



Å ṇ

ï  ṇ צּ

ïFindings Impressions

Å  (LLM) 

ï LLM

ïAI ṇ

ÅVision ςLanguage ModelṕVLMṖ

ï לּ

ïVLM ḭ ︣ ︡ וֹ
ḭ ︣

(Findigns) 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 hydronephrosis or ascites



ARRG ²Automated Radiology Report Generation
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X פּ ṇ

32

JunzeFang, SuxiaXing, KexianLi, Zheng Guo, Ge Li, ChongchongYu, Automated generation of chest X-ray imaging 

diagnostic reports by multimodal and multi granularity features fusion,
Biomedical Signal Processing and Control, 2025, https://doi.org/10.1016/j.bspc.2025.107562



X פּ ṇ
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JunzeFang, SuxiaXing, KexianLi, Zheng Guo, Ge Li, ChongchongYu, Automated generation of chest X-ray imaging 

diagnostic reports by multimodal and multi granularity features fusion,
Biomedical Signal Processing and Control, 2025, https://doi.org/10.1016/j.bspc.2025.107562
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CT

Å CT צּ

ïCT

Å

ï CT

ï CT פּפּצּ

ï ḱ ḱ

ṇ צּ ךּ

[1] Aoyama, T., et al.: A cross-national investigation of ct, mri, pet, mammography, and radiation therapy resources and utilization (2024)

CT [1]



CT

Å[ CT] Ḳpneumobilia טּ
Ḯ Ḳn.p. Ḳ Ḯ
Ḳ Ḯ

Ḯ Ḳ
︣Ḯ Ḳn.p.

︡Ḯ ︡Ḯ



LMM
Å2

ïVLM 2Dצּשּ

ï ṇ ︡ נּ ךּ

ï2 3

Å3 ︡ ךּ

ï ךּ ךּ

ï ṕCT2RepLong[3]Ṗ ךּ

ï ךּ אל ךּ

ï

ï ṇ
[2] Blankemeier, L., et al.: Merlin: A vision language foundation model for 3d computed tomography (2024)

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



Various -vision language models CT2Rep 4)

ÅFindings report generation for CT images

4. Ibrahim Ethem Hamamci, et al., CT2Rep: Automated Radiology Report Generation for 3D Medical Imaging, https://doi.org/10.48550/arXiv.2403.06801



CT image interpretation

ÅSingle-shot image interpretation

ïDiagnosis has been made only from one volume

ÅLongitudinal image interpretation

ïDiagnosis has been made from longitudinal volumes 
to find changes 
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Vision-Language Model (VLM)

Å ṕ Ṗ AIלּ  

Å פּ  ṕ Ṗ

ï (Vision Language Action)

Å ṇ ḭCTṊMR

Å VLM

1. ṇ  (Image Encoder) 2. ṇ  (Text Encoder)
3.  (Vision-Language Model) 4. ṇ  (Decoder)

Large Language Model

Image

Text prompt to 
generate captions

E
n

co
d

e
r

E
n

co
d

e
r

Output



CT image interpretation

ÅSingle-shot image interpretation

ïDiagnosis has been made only from one volume

ÅLongitudinal image interpretation

ïDiagnosis has been made from longitudinal volumes 
to find changes 

42
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CT report generation by VLM

ÅUsinga 3D encoder to directly process 3D CT 
volumes
ҍVisual Encoder

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

ҍFeature Fusion 

üA 3D convolutional layer followed by flattening 
merges spatial information

ҍLanguage Model

üA Japanese LLM (ELYZA-japanese-Llama-2-7b) 
processes prompts and generates the final report

ҍEnd-to-End Flow

üо5 /¢ ǾƻƭǳƳŜ Ҧ CŜŀǘǳǊŜ ŜȄǘǊŀŎǘƛƻƴ Ҧ ¢ǊŀƴǎŦƻǊƳŜǊ 
5ŜŎƻŘŜǊ Ҧ tǊƻƳǇǘŜŘ [[a Ҧ WŀǇŀƴŜǎŜ ǊŜǇƻǊǘ



CT report generation by VLM
(a) Capture 3D CT Features

Å Utilize a pretrained 3D Swin Transformer 
to capture CT features from 3D CT 
volumes. 

(b) Draft Report Generation (Stage 1)
Å CT features are first transformed into the 

text embedding space using a 3D 
convolutional layer followed by a 
flattening layer. 

Å The text prompt is transformed into text 
embeddings through a pre trained LLM 
(ELYZA-7B and LLMJP-1.8B). 

Å 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. 

(c) Final Report Generation (Stage 2)
Å The LLM (Qwen2.5-7B-Instruct) refines 

the draft report guided by prompts to 
produce the final report.



Result

Output Ground Truth 

צּ ḭצּ
ḭ ḭ ḭ ḭ

︡Ḯ
￼ḭ

︡Ḯ

(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
ascitesispresent.)

ḭצּ
ḭ ḭ ḭ ḭ

︡Ḯ
￼ḭ

︡Ḯ

(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 
ascites is present.)
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E-2 3D CT  ( 3D CT) ︣ ṇ

(AI ךּ ( ךּ ︣Ḯ
︡ Ḯ ḭ ṕLADṖ צּ ︡

︡ ךּ ︣Ḯ טּ Ȃ ךּףּ
︡ Ḯ ḭ ︣

טּ צּ אל ︡ Ḯ טּצּ ︣Ḯ
ףּ צּ ︣Ḯ

(AI ) ḭ ךּ ךּ ︣Ḯ צּ
︣Ḯ - טּצּ ︣Ḯ

ḭ 10mm ṕ Ṗ ךּ︡
טּצּ ḭ פּ￼ ︣ צּ אל ︣Ḯֿכ פּ ḭ

טּצּ נּ ︡ Ḯ ףּ
צּ ︣Ḯ טּ Ḯ ︡ ṇ
ṇ צּ ︣Ḯ ךּףּ ︡

אל ︡ Ḯ ￼ḭ
︣Ḯ לּ צּ ︡ ︣Ḯ

︡

2
 (

ễ
C

T
)

1
 (

ễ
C

T
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CT image interpretation

ÅSingle-shot image interpretation

ïDiagnosis has been made only from one volume

ÅLongitudinal image interpretation

ïDiagnosis has been made from longitudinal volumes 
to find changes 
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Previous visit Current visit
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