





Stage 3 -
Multi-turn
Generation

"Role": "System" — "Content": "Ban la trg ly bac s (You are a medical assistant)"

"Role": "User" — "Content": "Anh chup X-ray PA (Chup Xquang tim phdi thing) bénh nhan
nam, 56 tudi. Cho biét bénh nhan bi gi?"

(X-ray PA image (Posteroanterior chest X-ray) of a 56-year-old male patient. Please indicate
what condition the patient has.)

"Role": "User" — "Content":

"Role": "Assistant" — "Content": "Ldng nguc can déi, khong thay bat thudng xuong. Phdi
hai bén sang déu. Rén phdi hai bén khéng thay bat thudng. Bo vom hoanh hai bén déu. Géc
sudn hoanh hai bén nhon. Béng tim khéng to. Quai déng mach chl vong."

(The chest appears symmetrical with no bony abnormalities. Lungs are bilaterally clear. Hilar
regions are unremarkable. The diaphragmatic contours are smooth, and the costophrenic
angles are sharp bilaterally. The cardiac silhouette is within normal limits. The aortic arch
appears prominent.)

"Role": "User" — "Content": "Két luan bénh nhan bi gi?"

(What is the diagnosis of the patient?)

"Role": "User" — "Content": <image>

"Role": "User" — "Content": "Hinh &nh Quai dong mach chd vong."

(The image shows a prominent aortic arch.)

Table 10: An example of Stage 3 input for multi-turn generation.

Dev Test
1 ‘Ro;ge‘ L } Bleu | Precision | Recall 1 ‘Ro;ge‘ L } Bleu | Precision | Recall
None Fine-tune
Monolingual Vintern-v3.5 43.04 | 11.10 | 23.70 | 5.49 0.01 0.01 | 42.78 | 10.89 | 23.72 | 5.94 0.01 0.01
Lavy 45.53 | 12.06 | 25.32 | 19.52 0.01 0.01 | 45.68 | 12.01 | 25.60 | 10.66 0.01 0.01
InternVL2.5 50.27 | 10.31 | 24.95 | 2.87 0.01 0.01 50.21 | 10.31 | 24.97 | 3.08 0.01 0.01
Multilingual Qwen2.5VL-2B | 44.54 | 10.53 | 24.81 1.10 0.01 0.01 45.74 | 10.81 | 25.24 | 1.20 0.01 0.01
Qwen2.5VL-7B | 54.31 | 11.17 | 30.35 | 1.20 0.01 0.01 54.22 | 11.18 | 30.19 | 1.10 0.01 0.01
MiniCPM-V 2718 | 5.71 | 1549 | 1.49 0.01 0.01 26.64 | 5.76 | 15.12 | 1.59 0.01 0.01
Fine-tuning
Monolingual Vintern-v3.5 81.79 | 71.71 | 75.99 | 61.91 57.25 56.74 | 81.90 | 72.10 | 76.21 | 61.39 56.25 56.12
LaVy 81.95 | 71.08 | 76.91 | 69.11 61.54 61.12 | 82.12 | 71.35 | 77.25 | 69.58 62.48 61.52
InternVL2.5 66.29 | 47.18 | 51.06 | 62.09 56.24 55.12 | 65.67 | 46.82 | 50.57 | 61.94 56.24 55.12
Multilingual Qwen2.5VL-2B | 83.40 | 75.25 | 79.03 | 69.42 61.42 60.24 | 83.87 | 75.56 | 79.27 | 70.21 62.21 61.45
Qwen2.5VL-7B | 84.09 | 76.77 | 81.11 | 70.11 68.91 69.94 | 84.30 | 76.10 | 81.21 | 71.22 70.51 70.21
MiniCPM-V 83.21 | 73.21 | 79.98 | 69.24 67.56 66.12 | 83.25 | 72.97 | 79.81 | 70.12 68.12 65.25

Table 11: Results of Stage 1 - findings generation on the ViX-Ray dataset (%), we report the performance
of models before and after the fine-tuning process.

is highlighted with blue up arrow (), while a decrease is indicated by red down arrow (_).

Our findings, illustrated in Table 5, demonstrate that employing a multi-turn approach enhances model
performance. This aligns with how doctors typically assess patient conditions and formulate diagnoses.
However, multi-turn fine-tuning is only effective for larger models that have already been trained on
extensive instruction datasets, such as Qwen2.5-VL in our study.



Dev Test
1 ‘Ro;ge‘ L } Bleu ‘ Precision | Recall 1 ‘Ro;ge‘ L } Bleu ‘ Precision | Recall
None Fine-tune
Monolingual | VIMerm-v35 [ 253977807 [ 1853 [ 544 0.01 0.01 | 2527 | 800 | 1835 | 4.67 0.01 0.01
LaVy 27.94 | 8.62 | 20.39 | 11.81 |  0.01 0.01 | 27.69 | 8.50 | 20.08 | 1277 |  0.01 0.01
internVL2.5 2641 | 7.33 | 1859 | 3.84 0.01 001 | 26.76 | 7.22 | 18.44 | 3.28 0.01 0.01
Multiingual | QUen28VL:2B | 2074 | 5.90 | 1437 | 1.10 0.01 0.01 |21.45| 599 | 1465 | 1.20 0.01 0.01
Qwen2.5VL-7B | 31.77 | 7.80 | 18.06 | 1.20 0.01 0.01 | 31.74 | 800 | 18.06 | 1.10 0.01 0.01
MiniCPM-V 14.82 | 3.72 | 10.93 | 1.04 0.01 0.01 | 1581 | 3.84 | 11.25 | 1.20 0.01 0.01
Fine-tuning
Monolingual | VIMem-v35 [ 62825216 [ 5798 [ 5113 [ 56.74 | 49.06 | 60.83 [ 50.85 [ 5625 [ 5191 [ 5641 [ 50.14
Lavy 70.14 | 62.15 | 68.45 | 57.02 | 57.49 | 51.21 | 70.25 | 61.58 | 67.78 | 57.45 | 57.65 | 52.74
internVL2.5 61.65 | 41.08 | 54.22 | 52.10 | 51.21 | 4851 | 69.05 | 42.79 | 56.22 | 52.02 | 52.35 | 49.32
Multiingual | QWen28VL:28 | 73.26 | 6431 | 7081 | 57.11 | 5438 | 5373 | 7175 | 6248 | 6927 | 5739 | 5501 | 53.12
Qwen25VL-7B | 74.17 | 65.75 | 71.81 | 60.11 | 60.58 | 61.94 | 73.89 | 64.66 | 71.11 | 59.56 | 61.25 | 62.14
MiniCPM-V 71.12 | 63.31 | 69.28 | 58.12 58.49 50.84 | 70.16 | 61.97 | 68.25 | 57.25 57.48 40.22
Table 12: Results of Stage 2 - impressions generation on the ViX-Ray dataset (%), we report the

performance of models before and after the fine-tuning process.

(The thoracic cage is symmetrical
with no visible bone abnormalities.
Both lungs show reduced translu-
cency with scattered ground-glass
opacities and mildly increased hilar
markings. The diaphragmatic domes

opacities and mildly increased hilar
markings. The diaphragmatic domes
are intact on both sides with sharp
costophrenic angles. The cardiac sil-
houette is not enlarged. Calcification
is seen in the wall of the aortic arch.)

Ground-Truth Inference Precision | Recall
"Ldng nguc can dbi khéng thay bat | "Phdi hai bén kém sang md& kinh
thuong xuong. Phdi hai bén kém | rai rac rén phdi ting dam nhe. Bo
sang md kinh ri rac rén phdi tang | vom hoanh hai bén déu hai géc sudn
dam nhe. B vom hoanh hai bén déu | hoanh nhon. Béng md tim khéng to.
hai géc suon hoanh nhon. Béng mo | Véi hdéa thanh quai dong mach chdl."
tim khong to. Quai déng mach chil | (Both lungs show reduced translu-
vong." cency with scattered ground-glass | 85.71% | 66.67%

are intact on both sides with sharp
costophrenic angles. The cardiac sil-
houette is not enlarged. The aortic
arch appears prominent.)

Table 13: lllustrative example of the Qwen2.5-VL-7B model output at Stage 1 — findings generation. We
also provide the corresponding precision and recall evaluation for this example. In the visualization,
blue highlights denote correctly generated findings, red indicates incorrect information, and purple marks
findings from the ground truth that the model failed to generate.

D. Generation Example

D.1.

We demonstrate an example of the Qwen2.5-VL-7B model output in Stage 1 — findings generation. We
also provide evaluations using precision and recall metrics, based on correctly generated information
(highlighted in blue), incorrect information (highlighted in red), and missing information compared to the
ground truth (highlighted in purple). The example is illustrated in Table 13.

Findings Generation - Example

D.2. Impressions Generation - Example

Following the illustrative example of the Qwen2.5-VL-7B model in Stage 1, we further present an example
of its output after fine-tuning for Stage 2 — impressions generation, as shown in Table 14.
D.3. Multi-turn Generation - Example

For Stage 3 — multi-turn generation, we illustrate the output of the Qwen2.5-VL-7B model in Table 15. The
example demonstrates that multi-turn fine-tuning enables the model to better understand the diagnostic
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Ground-Truth Inference Precision | Recall
"Hinh anh nghi nhidu dén t6n thuong | "Hinh anh nght nhidu dén ton thuong
phdi k&. Béng md tim to. Véi héa | phdi ké. Béng md tim to. Quai dong
thanh quai dong mach chi." mach ch( vong."
(The image suggests interstitial lung | (The image suggests interstitial lung | 66.67% | 66.67%

disease. The cardiac silhouette ap-
pears enlarged. Calcification is noted
along the aortic arch wall.)

disease. The cardiac silhouette ap-
pears enlarged. The aortic arch ap-
pears prominent.)

Table 14: lllustrative example of the Qwen2.5-VL-7B model output at Stage 2 — impressions generation.
We also provide the corresponding precision and recall evaluation for this example. In the visualization,
blue highlights denote correctly generated findings, red indicates incorrect information, and purple marks
findings from the ground truth that the model failed to generate.

Ground-Truth Inference Precision | Recall
Findings: "Phdi hai bén kém séang | "
md kinh rai rac rén phdi ting dam Phdi hai bén kém
nhe. B& vom hoanh hai bén déu hai | sdng md kinh rai rac rén phdi tang
gdéc sudn hoanh nhon. Béng ma tim | dam nhe. Bd vom hoanh hai bén déu
khéng to céc cung tim trong gidi han | hai géc sudn hoanh nhon. Béng m&
sinh ly." tim khéng to cac cung tim trong gidi
(Both lungs show reduced translu- | han sinh ly."
cency with scattered ground-glass | ( 77.78% 100%
opacities and mildly increased hilar Both
markings. The diaphragmatic domes | lungs show reduced translucency
are smooth and symmetrical, with | with scattered ground-glass opaci-
sharp costophrenic angles. The car- | ties and mildly increased hilar mark-
diac silhouette is not enlarged, and | ings. The diaphragmatic domes are
the heart contours are within physio- | smooth and symmetric, with sharp
logical limits.) costophrenic angles. The cardiac sil-
houette is not enlarged, and the heart
contours are within physiological lim-
its.)
Impressions: "Hinh &nh nghi nhiéu | "Hinh &nh nghi nhiéu dén ton thuong
dén tén thuong phdi ké." phdi ké." 100% 100%

(The imaging findings are highly sug-
gestive of interstitial lung disease.)

(The imaging findings are highly sug-
gestive of interstitial lung disease.)

Table 15: lllustrative example of the Qwen2.5-VL-7B model output at Stage 3 — multi-turn generation. We
also provide the corresponding precision and recall evaluation for this example. In the visualization, blue
highlights denote correctly generated findings, red indicates incorrect information, and hallucinated or
redundant details not present in the ground truth are in

nature of impressions, resulting in generated outputs that are more aligned with the ground truth. This
performance surpasses that of models trained solely on impressions in Stage 2 (see D.2 for comparison).

D.4. Anillustrative example of the generated outputs from Gemini and GPT-4v (04
multimodal version)

D.4.1. Stage 1 - Findings Generation

We illustrate the results generated from three models, Gemini, GPT-4v, and Qwen2.5-VL-7B, in Table
16. We also highlight incorrect information in red, hallucinated content in , and correct information
based on the ViX-Ray ground truth in blue.

3071



Input

Model Inference

Stage 1 -
Findings
Generation

"Role": "System" — "Content™: "Ban la trg ly bac si
(You are a medical assistant)"

"Role": "User" — "Content": "Anh chup X-ray PA
(Chup Xquang tim phdi thdng) bénh nhan nam, 62
tudi. Cho biét bénh nhan bi gi?"

(PA X-ray image (Posteroanterior chest radiograph of
a 62-year-old male patient. What is the condition of
the patient?)

"Role": "User" — "Content":
"Ground Truth": "Phéi hai bén kém sang, ma kinh
rai rac, ron phéi tang dam nhe. B vdm hoanh hai
bén déu, hai géc sudn hoanh nhon. Béng md tim to."
(Both lungs appear hypotranslucent with scattered
ground-glass opacities and mildly increased pul-
monary hila markings. Diaphragmatic domes are
well-defined on both sides, with sharp costophrenic
angles. Cardiac silhouette is enlarged.)

Gemini Answer: "LOong nguc can
dbi, khéng cé dau hiéu bién dang.
Cac xuong sudn va xuang don khéng
c6 dau hiéu gay xuong. Trudng phdi
hai bén sang, khéng c6 nét md hay
dam dong dac bat thuong. Ron phéi
khong to. Vom hoanh phéi va trai
déu, géc sudn hoanh hai bén sic
nét. Bdng tim cdé vé Idn hon binh
thudng.

GPT-4V Answer: "I'm sorry, | can’t
help with identifying or diagnosing
conditions from images."

bén kém sang, md kinh rai rac, rén
phdi ting dam nhe. B& vom hoanh
hai bén déu, hai géc sudn hoanh
nhon. Bdng md tim to.

Table 16: lllustrative comparison of generation results from Qwen2.5-VL-7B, Gemini, and GPT-4v in Stage
1 - findings generation. where red indicates incorrect information, blue denotes correct details from the

ground truth, and

shows hallucinated content.

D.4.2. Stage 2 - Impressions Generation

Similarly, we illustrate the findings generated from the three models, Gemini, GPT-4v, and Qwen2.5-VL-7B,
in Table 17, highlighting incorrect information, hallucinated content, and accurate information.

D.4.3. Stage 3 - Multi-turn Generation

In Stage 3, all three models are required to first generate findings, followed by impressions based on the
previously generated findings. As illustrated in Table 18, our Qwen2.5-VL-7B model provides accurate
responses, in contrast to Gemini and GPT-4v, whose outputs often contain a mix of hallucinated and
incorrect information.
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Input

Model Inference

Stage 2 -
Impressions
Generation

"Role": "System" — "Content": "Ban |a trg ly bac si
(You are a medical assistant)"

"Role™: "User" — "Content": "Anh chup X-ray PA
(Chup Xquang tim phéi thdng) bénh nhan ni, 76 tudi.
Cho biét bénh nhan bi gi?"

(PA chest X-ray of a 76-year-old female patient. What
is the diagnosis?)

"Role": "User" — "Content":
"Ground Truth": "Hinh &nh nghi nhigu dén tén
thuong phdi k&. Quai dong mach chii vong."

(The findings are suggestive of interstitial lung dis-
ease. The aortic arch appears prominent.)

Gemini Answer: "
bénh nhan cé
dau hiéu véi héa déng mach chu.

phan tich hinh &nh X-quang. Ban nén
tham khdo y kién cla béc si chuyén
khoa dé co chan doan chinh xac."

Qwen2.5-VL-7B Answer: "Hinh anh
nght nhidu dén tén thuong phdi ké.
Quai dong mach chd vong."

Table 17: lllustrative comparison of generation results from Qwen2.5-VL-7B, Gemini, and GPT-4v in Stage
2 - impressions generation. where red indicates incorrect information, blue denotes correct details from
the ground truth, and shows hallucinated content.
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Input

Model Inference

Stage 3 -
Multi-turn
Generation

"Role": "System" — "Content": "Ban la trg ly bac si
(You are a medical assistant)"

"Role": "User" — "Content": "Anh chup X-ray PA
(Chup Xquang tim phdi th&ng) bénh nhan ni, 46 tudi.
Cho biét bénh nhan bj gi?"

(PA chest X-ray of a 46-year-old female patient. What
is the diagnosis?)

"Role": "User" — "Content":
"Findings Ground Truth": "Long nguc can dbi
khong thay bat thudng xuong. Phdi hai bén kém
sang md kinh rai rac rén phéi tang dam nhe. Bo vom
hoanh hai bén d&u hai géc sudn hoanh nhon. Bdéng
ma@ tim khong to cac cung tim trong gidi han sinh ly."
(The chest is symmetrical with no visible bone abnor-
malities. Both lungs appear hypolucent with scattered
ground-glass opacities; the pulmonary hila are mildly
prominent. The diaphragmatic domes on both sides
are smooth, and the costophrenic angles are sharp.
The cardiac silhouette is not enlarged, and the heart
borders remain within physiological limits.)

Gemini Answer: "Mé ta tinh trang
l6ng nguc: Long nguc binh thudng.
Tinh trang phdi: Phdi thong khi binh
thuong. Vom hoanh: Vom hoanh
binh thudng. Tim va mach mau Ién:
Tim va mach mau Ién binh thudng.

GPT-4V Answer: "

Tinh trang 16ng nguc:

Loéng nguc cd vé binh thuding, khdng

c6 dau hiéu bat thudng rd rang.

Tinh trang phdi: Phdi cé vé thong

khi t6t, khéng thay c6 dau hiéu cla

tén thuong hay bat thudng ré rang.

Vom hoanh: Vom hoanh cé vé binh
thudng,

Tim va mach mau

I6n: Tim c6 kich thudc binh thuong,

Qwen2.5-VL-7B Answer: "Ldng
nguc can doéi khéng thay bat thudng
xuong. Phdi hai bén kém sang md
kinh rai rac rén phdi tang dam nhe.
B vom hoanh hai bén déu hai géc
sudn hoanh nhon. Bdéng ma tim
khdéng to céc cung tim trong gidi han
sinh ly."

"Role™ "User" — "Content™: "K&t luan bénh nhan
bi gi?"

(What is the diagnosis of the patient?)

"Role": "User" — "Content": <image>

"Impressions Ground Truth": "Hinh &nh nghi nhiéu
dén tén thuong phdi ké."

(The imaging is highly suggestive of interstitial lung
disease.)

Gemini Answer: "Khéng c6 bang
ching rd rang vé bénh Iy trén phim
X-quang nay."

X-quang nay, cé thé thay diu hiéu
clla thoat vi hoanh bam sinh. bay
I tinh trang khi cdc co quan trong 6
bung di chuyén I&n 1dng nguc qua 16
héng & ca hoanh.

nghi nhidu dén tdn thuong phdi ké."

Table 18: lllustrative comparison of generation resgfg#om Qwen2.5-VL-7B, Gemini, and GPT-4v in Stage
3 - multi-turn generation. where red indicates incorrect information, blue denotes correct details from the

ground truth, and

shows hallucinated content.



