arxiv:2508.15464v1 0 0O O

o AR P AR B P R 75

Yingshu Li!, Yunyi Liu!, Lingqiao Liu?, Lei Wang?®, Luping Zhou'*

School of Electrical and Computer Engineering, University of Sydney, NSW 2006, Australia
2School of Computer Science, University of Adelaide, SA 5005, Australia

3School of Computing and Information Technology, University of Wollongong, NSW 2522, Australia

1

T

B 2L B 2 R S PR T AR e — A~ ik
AP, OB Z R L RTEE L T AR L
KA R R FE bR . BUA 7 IR B A HERLg
MEEA 7, EAMT AN B 2R e
B, R T EAHE S bRl R ARG PR
WA FATEE T — A BT =4
P PPAGHE SRR BN, AU (LR i
PN R SO AR R ISR B AR T
TrE, I RE AR OAT B N S AR R U I
AECE R B . FRATAY R T A
XA, HFEEPIA KB (D T
Sr B AL, RAEIEI FL T8 B
TR O e Ak PRI R L BT B A A R
A5 DA Q) AR IR Gl FE R
AR 743 50— B AR 7% M 2 R B SR W At
JEFHT o XL PFILE BN SE , HF
5L ZE RARTSE 4 HIRT 55 . 7E ReX Val B
HEM L R SES %, RadReason 1L T BT
A JCHIR B EARTR, IS T 5HET GPT4
AOPPALAR S AR, ]I ORAS T ] AR
IR MIE £ AR 4 o AR
HERFG DI

4

TROH=AARE 1) H 3h A S BEAE I RN T

REHE U — RS, A RO
PR TAEDUE B2 R 12 W — 2k (Huang et al.,
2023; Li et al., 2023, 2024; Wang et al., 2024) .
SR, PP AR R 5 1 BT i A A8 2 — AR AR

*Corresponding author

atelectasis at right lung base with no acute
cardiopulmonary process.

@ no acute cardiopulmonary process . interval resolution of
o S right lung base opacity since the prior study .

(1) Traditional Metrics

Final Score: 2
Traditional metrics only provide overall scores, lacking sub-score feedback
on specific clinical errors

(2) Ours Metric

Reasoning
omission - The predicted report omits the finding "atelectasis at right lung |
base" present in the ground truth.
incorrect_comparison - The predicted report mentions "interval resolution
of right lung base opacity since the prior study,"

Omission: 1
Inconrrect Comparation: 1
Final Score: 2

Our method not only produces sub-scores for each clinical error type but
also provides reasoning traces, enabling interpretable and actionable
evaluation.
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Inference Pipeline

Sub-Score Dynamic Weighting

Majority-6uided Advantage Scaling
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| Step 1: False_prediction: The predicted report states E
1"Opacities are present in the left lung base," ......
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Ground truth report: Postlcftupperlobectomy changes; with no superimposed acute intrathoracic process detected.

:Predlcted report: small left pleural effusion. no superimposed acute intrathoracic process.

Reasoning

Step 1: false_prediction - The predicted report mentions "small left pleural effusion" which is not
mentioned in the ground truth. This is an additional finding not present in the ground truth report. :

Step 2: omission - The ground truth mentions
omitted in the predicted report.

Step 3: incorrect_location - The predicted report does not misidentify the location of any ﬁndmg
Step 4: incorrect_severity - The predicted report does not misassess the severity of any finding.
Step 5: incorrect_comparison - No comparison is made in either report.

Step 6: omission_of_comparison - No comparison is mentioned in either report.

Ground truth report: ap chest compared to
effus1on.

Predlcted report: compared to chest radiographs

Reasoning

Step 1: false_prediction - The predicted report mentions "pulmonary vascular congestion" and
" which are not mentioned in the ground truth. It also incorrectly states
that the absence of vasculature in the right upper lobe indicates emphysema instead of pneumonia. :

Step 2: omission - The predicted report omits the continuation of improvement in asymmetric
pulmonary edema and the residual opacification in the right upper lobe that raises concern for

pneumonia.

Step 3: incorrect_location - Not applicable in this case as the locations of the findings are not

misidentified.

Step 4: incorrect_severity - The predicted report downgrades the severity of pulmonary edema

from "mild but asymmetric" to "very mild."
Step 5: incorrect_comparison - Not applicable in this case.

Step 6: omission_of_comparison - Not applicable in this case.

: previous mild but asymmetric pulmonary edema continues to improve.
the residual opacification in the right upper lobe raises concern for pneumonia. heart size is normal. there is no pleural

. pulmonary vascular congestion which developed between
. persists . very mild interstitial pulmonary edema has improved , but
absence of the vasculature in the right upper lobe is usually an indication of emphysema . heart size is normal .

i Ours Human
1.0 1.0
which is 1.0 1.0
0.0 0.0
P00 0.0
P00 0.0
P00 0.0

and
has accumulated . the

2.0 1.667
1.0 0.667
0.0 0.0
1.0 0.667

E 00 0333
0.0 0333
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BLEU-4 (Papineni et al., 2002) 0.345 0.475
ROUGE-L (Lin, 2004) 0.491 0.663
METEOR (Banerjee and Lavie, 2005) 0.464 0.627
BertScore (Zhang et al., 2019) 0.507 0.677
RadGraphF1 (Jain et al., 2021) 0.516 0.702
Semb_score (Yu et al., 2023a) 0.494 0.665
RadCliQ-v1 (Yu et al., 2023a) 0.631 0.816
GREEN (Ostmeier et al., 2024) 0.640 -
RaTEScore (Zhao et al., 2024) 0.527 -
=i L] 0.730 0.871
VATF 45 RHF3E ™ #47T 1k
B AR EE A=A EXARE (4o, GPT4),
RadFact (Bannur et al., 2024) 0.590 -
CheXprompt (Zambrano Chaves et al., 2025) 0.750 -
FineRadScore (Huang et al., 2024) 0.737 -

F 10 AR IEHLRAE ReX Val Hidadl ErpFAbts.
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You are a professional radiologist. Your task is: given a ground truth diagnostic report,

generate three predicted reports with systematically injected clinical errors to simulate varying
levels of report fidelity. These predicted reports should be rated based on the following error-
counting rules. Specifically, the predicted reports should fall into three fidelity levels:

1. High-quality: 0—1 errors

2. Medium-quality: 2-3 errors

3. Low-quality: 4 or more errors

Please control generated report quality by intentionally injecting semantic-level clinical errors,
including:

1) false prediction ( False report of a finding in the predicted report), "

2) omission (Missing a finding present in the ground truth), "

3) incorrect location (Misidentification of a finding's anatomic location/position), "

4) incorrect_severity (Misassessment of the severity of a finding), "

5) incorrect_comparison (Mentioning a comparison that isn't in the ground truth), "

6) omission_of comparison ( Omitting a comparison detailing a change from a prior study). "
Please generate three predicted reports for the given ground truth report between

<ground truth report><\ground truth report>. Then, for each predicted report, list its errors
by category.

<ground_truth report>YOUR GROUND TRUTH REPORT<\ground truth report>

\ J

K 4: GPT-4 7R /=Bl
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