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Data composition

Comprehensive medical knowledge Well-categorized data structure Multi-perceptual granularity

/ Image level Contour level
!

What's the organ marked

18 Clinical related tasks e e by the contour

Across 18 departments I%
What's the organs marked by What's the abnormality
the red mask marked by the bounding box
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Data collection & standardization
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Dataset: ChinaSet
Labels: normal,
pneumonia

Datast RadlgeNet
Labels: ACL pathology,
lung-nodule ......
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'..:O

Dataset: Kvasir
Labels: esophagitis,
pylorus ...

Dataset: ADAM
Labels: AMD, Non-
AMD ......
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% Medical Subject Headings 2024

MeSH
ACL Pathology, AMD .

Expand
' p

Anterior cruciate ligament pathology
Age-related Macular Degeneration

lung nodule
pulmonary Standardize pulmonary
nodule ‘[ nodule
left kidney Merge kidney
right kidney

Label categorization &
lexical tree construction
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Question-Answer
generation & selection

Generate the question body for given
<Modality> / <Clinical VQA task> /
D <perceptual granularity> question

(7S

)

Option Pool (@ Question Pool
m | This is a <modality>
pylorus image. Which of the
::o)gl’wagitis following options is the

most appropriate to
demonstrate the
marked area? .......
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: Question i
| This is an endoscopy image in Disease Diagnosis !
| task. What is the is the most appropriate !
| abnormality demonstrated inside the box? !
! :
I I
: :
i Options !
i A ulcerative colitis 1
i B pylorus ]
~—>1  C. esophagitis !
D. polyp E
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Data distribution

Perceptual

Image

SE ~26000 VQAs

C
Table 5: Statistics of the clinical VQA tasks and their sub-task abbreviations mentioned in the paper ~ Table 6: Statistics of the departments and their sub-task abbreviations mentioned in the paper with
with their corresponding full terms. their corresponding full terms.
; iati Single Choice Multiple Choice - Single Choice Multiple Choice

Full Naie Ablweviation Modalities Labels Cases | Modalities Labels Cases Full Name Abbreviation Modalitiesg Labels Cases | Modalities pLabels Cases
Attribute Recognition AR 5 26 780 1 4 40 Cardiovascular Surgery CS 9 9 270 1 1 424
Blood Vessels Recognition BVR 7 15 436 - - - Dermatology D 1 30 894 - - -
Bone B 6 22 655 - - - Endocrinology E 3 7 210 - - -
Cell Recognition CR 4 13 383 1 18 7614 Gastroenterology and Hepatology GH 7 60 1774 - - -
Counting C 1 38 853 - _ _ General Surgery GS 6 68 2009 - - -
Disease Diagnosis DD 29 364 10167 3 26 8037 ﬁ%ﬂ;ﬁgﬁ% enses I‘I{) ; 870 2118‘(;* - - -
K{“."ge Quality Grading 190G 2 10 300 i i i Laboratory Medicine and Pathology LMP 2 45 1259 1 18 7614

icroorganism Recognition MR 3 26 779 - - - Nephroloav and Hypertension NH 1 9 270 . ) -
Muscle M | 5 150 - - - N"P 2y ¥p §

. eurosurgery N 8 9 270 - - -

Nervous Tlssu§: i NT 2 4 120 - - - None (Attributes that do not belong to any department) N/A 2 15 450 - - -
Organ Recogngt}on - Abdomen OR-A 7 28 838 - - - Obstetrics and Gynecology oG 5 14 389 - - -
Organ Recognition - Head and Neck OR-HN 5 16 480 - - - Oncology (Medical) oM 20 51 1399 - - -
Organ Recognition - Pelvic OR-P 6 9 270 - - - Ophthalmology 0 6 97 2232 2 11 218
Organ Recognition - Thorax OR-T 9 17 510 - - - Orthopedic Surgery 0s 8 54 1611 - - -
Severity Grading SG 5 64 1678 - - - Otolaryngology (ENT)/Head and Neck Surgery ENT/HNS 5 14 420 1 6 1015
Surgeon Action Recognition SAR | 23 635 - - - Pulmonary Medicine PM 2 55 1643 1 12 6420
Surgical Instrument Recognition SIR 1 27 790 - - - Sports Medicine SM 3 64 1919 - - -
Surgical Workflow Recognition SWR 1 14 420 - - - Urology U 8 33 933 - - -




Example

Image level

Box level

Mask level

Contour level

Question: Determine which option
best matches the content displayed in
the histology image.

Options:

A. debris

B. lymphocyte

C.

D. smooth muscle

Please select the correct answer from
the options above

Question: Observe the microscopy
image. Can you identify the target
within the outlined box?

Options:
A. red blood cell

B.
C. platelet
D. mycobacterium tuberculosis

Please select the correct answer from
the options above

Question: Observe the Dermoscopy
image. What is the most likely
abnormality shown in the highlight
area?

Options:

A. pleural effusion

B. esophageal cancer
C. globules skin lesion
D. lung consolidation

E.

Please select the correct answer from
the options above

Question: Observe the CT image. Can
you identify the organ in the highlight
area?

Options:

A. spinal cord
B. pulmonary artery
C.

D. Esophagus

Please select the correct answer from
the options above




Evaluation

ACCs among different VQA tasks

ACC =

Tcorrect

Nquestions

ACCs among different departments

Model name ”(VVZ'I‘;" 3‘[’:;‘;" AR BYR B CR C DD 1QG MR M NT ORA ORHN ORP ORT SG SAR SIR SWR Model name ‘ O("v :‘l'”)*“ "(::S" ‘ cs D E GH GS H ID LMP NH N OG OM O 0SS ENT/HNS PM SM U
Random 2570 2594 | 3820 2273 2292 2272 2406 2666 27.013 2700 2000 2475 2137 2293 2233 2118 3243 2423 2139 2371 Random 72570 2584 | 2282 2519 2100 2507 2224 2445 3113 2899 2286 2400 2905 2777 3036 2592 2253 2474 2287 2919
Medical Special Model Medical Special Model
Med-Flamingo [1%1] 1274 1164 | 667 1014 923 1127 662 1343 1215 638 800 1818 926 1827 1100 1153 1216 519 847 1143 Med-Flamingo [1%1] 1274 1164 | 1176 1249 1000 1088 933 542 728 1005 1200 1091 1288 1489 1537 1240 13.43 1289 1492 1047
LLaVA-Med [138] 2054 1960 | 2451 17.83 1708 1986 1504 1981 2024 21.51 1320 1515 2042 2373 1767 1965 2170 1981 1411 2086 LLaVA-Med [135] 2054 19.60 | 2612 2020 2900 2031 1630 1846 1523 21.84 2086 1673 21.69 1923 2018 1838 2099 1687 2049 2155
Qilin-Med-VL-Chat [149] | 2234 2206 |29.57 1941 1646 2379 1579 2419 2186 1662 720 13.64 2400 1467 1267 1553 26.13 2442 1737 2571 Qilin-Med-VL-Chat [149] | 22.34 2206 | 1294 21.06 1550 22.09 1898 17.33 17.88 2292 3114 29.82 2000 2183 2555 19.07 14.81 2042 2217 2229
RadFM [254] 2295 2293 |27.16 2063 1323 19.14 2045 2451 2348 2285 1560 1616 1432 2493 1733 2153 2973 17.12 1959 3114 RadFM [254] 2295 2293 | 2424 2302 2000 20,59 2083 1949 2848 2442 1800 3200 1695 2690 2625 1826 2654 2519 2374 2020
MedDr [95] 4195 4369 | 4120 5070 37.85 2987 2827 5253 3603 3145 2960 4747 3337 5133 3267 4447 3514 2519 2558 3229 MedDr [95] 4195 43.69 | 53.18 4528 33.00 4478 2803 2991 47.68 3522 3829 7855 2508 4953 4531 5209  48.61 5236 5421 39.90
Open-Source LVLMs Open-Source LVLMs

; ] 2958 3045 | 40.16 3392 2492 2522 2421 3299 2996 29.53 2120 37.88 3032 2480 1333 2988 19.62 19.16 3743 Visual GLM-6B [61] 29.58 3045 | 5271 2595 1400 31.69 2206 2517 3046 2550 3029 5927 1593 2997 3779 3009 236l 32.85 3819 23.03
Idefics-9B-Instruct [137] 2974 3113 | 4039 3059 2646 3363 2256 3438 2551 2671 2160 2778 27.47 3280 2467 2341 23.08 2139 3057 Idefics-9B-Instruct [137] 2974 3113 | 1976 3398 2100 30.08 2446 2666 5033 2874 3600 5855 3627 29.64 3676 3607 2438 3136 3204 29.19
InstructBLIP-7B [56] 31.80 3095 | 4212 2692 2492 2809 21.65 34.58 3158 2923 2240 3030 2895 2747 2300 24.82 1981 2164 2657 InstructBLIP-7B [56] 3180 3095 | 27.06 2899 17.50 34.24 2178 2584 43.05 29.15 1914 53.09 2746 2864 31.99 3458 3025 3076 4109 31.28
Mini-Gemini-7B [141] 3207 3109 | 2969 39.16 3185 2826 1038 3558 2996 2878 2080 3434 2058 3653 2400 3176 2596 1856 2943 Mini-Gemini-7B [ 141] 3207 3109 | 3459 39.63 2350 3574 2346 1980 41.06 2591 40.86 5600 1932 2163 3573 3583 3395  40.57 29.14 29.56
MMAlaya [154] 3219 3230 | 4120 3514 3205 3417 27.82 3509 2834 3027 1800 4697 2021 3120 1600 34.59 23.65 2293 3029 MMAlaya [154] 3219 3230 | 7106 37.68 3800 2830 2740 27.64 51.66 3239 2886 83.64 20949 2737 3592 3670 2099  27.53 2943 28.08
Yi-VL-6B [7] 3482 3431 | 4166 3916 2662 3023 31.88 3801 2672 2493 2520 3737 2958 3120 3233 30.59 24.81 2318 3143 Yi-VL-6B [7] 3482 3431 | 3976 4376 5600 27.30 2591 27.23 4570 3256 4429 6545 4746 3638 39.00 3539 2546 2977 39.06 3522
Qwen-VL-Chat [15] 3507 3696 | 3809 4056 38.00 3220 2571 4407 2470 3056 24.00 4091 2937 3653 2600 27.29 16.54  20.10  34.00 Qwen-VL-Chat [15] 35.07 3696 | 3647 39.63 3650 27.08 2079 2764 6093 3023 5257 7055 3729 47.13 3937 46.67 34.57 3763 47.88 39.90
CogVLM-Chat [249] 3523 3608 | 4097 3077 2769 3274 1940 4110 3684 3472 2400 4091 3674 3733 2600 33.65 2019 2395 2657 CogVLM-Chat [249] 35.23 36.08 | 3059 3898 4250 3141 2622 2362 47.02 3422 5143 5600 3254 44.13 38.67 37.94 30.86 4111 4591 29.19
mPLUG-OwI2 [259] 3562 3621 | 3751 4108 3092 3810 2782 41.59 2834 3279 2240 4091 2474 3827 2333 3659 20.58  23.01 3286 mPLUG-OwI2 [259] 3562 3621 | 47.76 4050 4100 3346 2722 2816 5166 33.14 3886 6873 1627 3858 4334 3570 2778 4161 3976 3091
Emu2-Chat [257] 3650 3759 | 4327 4773 2631 4007 2812 4400 3644 2849 2040 3182 2674 3760 2667 29.76 23.27 2643 2943 Emu2-Chat [237] 36.50  37.59 | 27.53 3583 2750 3441 2849 2935 6026 3663 3400 6473 2881 4479 4320 3769 3750 4186 43.18 3534
OmniLMM-12B [261] 37.89 3930 | 39.82 4056 3262 3757 24.81 4668 3563 3501 27.60 5758 2842 3400 2500 29.18 2442 2754 40.29 OmniLMM-12B [261] 37.89 3930 | 39.53 37.46 4150 36.18 2736 28.00 6093 3746 5543 80.00 31.19 3571 4489 4249 28.24 4380 51.19 4286
LLAVA-VL.5-7B [145] 3823 3796 | 4545 3427 3092 4132 2165 4468 3401 2774 2360 4343 2800 4213 2900 3506 2212 2361 29.14 LLAVA-V1.5-7B [145] 3823 3796 | 4235 3757 4450 3603 2799 2491 4901 3131 3400 6836 27.12 4539 4246 4280 3380 4420 4121 3892
XComposer2 [67] 3868 3920 | 4180 37.59 3369 4079 2226 4587 3644 3204 2720 5859 26.11 3640 4367 3729 2346 2780 3286 XComposer2 [62] 3868 3920 | 3271 4213 7050 33.13 2962 2702 5430 3405 23.14 8364 39.66 4653 4423 4573 28.86 4555 4132 4187
TransCore-M 3] 3886 3870 | 40.74 4178 2097 3506 3474 4569 3239 3294 2440 4495 3105 3893 2700 3376 2346 2549 3L14 TransCore-M [3] 38.86 3870 | 39.06 4387 2450 40.18 2908 3079 5298 3248 3886 6691 4237 4279 4475 4044 36.73 3400 47.19 3571
InternVL-Chat-V1.5 [40] 3886 39.73 | 43.84 4458 3400 3399 3128 4559 3320 3828 3240 4242 3189 4230 2700 36.82 2327 2472 3257 InternVL-Chat-V1.5 [46] 3886 3973 | 3647 4484 5350 37.07 2663 3161 6026 3414 3629 6727 3763 5521 47.13 3869 4198 39.17 3755 41.26
LLAVA-InternLM2-7b [51] | 40.07 4045 | 3982 37.94 3062 3524 2977 4897 3401 2596 2080 5303 3095 4267 3200 3988 2173 2438 38.00 LLAVA-InternLM2-7b [54] | 40.07 4045 | 4353 4072 6050 3474 30.12 2744 5166 3339 5086 7455 2644 49.13 4274 43.12 31.94 50.87 4701 39.04
DeepSeek-VL-7B [155] 4173 4343 | 3843 47.03 4231 37.03 2647 SLIL 3320 3L16 2600 4495 3600 5813 3633 4729 1808 2549 3943 DeepSeek-VL-7B [155] 4173 4343 | 60.00 4397 4750 4512 2822 3120 4636 3297 5229 67.64 6136 4927 4423 4997 52.78 4500 53.63 38.79
MiniCPM-V2 [257] 4179 4254 | 4074 4301 3646 3757 2782 5108 2874 29.08 2680 4747 3705 4640 2533 4659 2231 2344 3171 MiniCPM-V2 [257] 4179 4254 | 3788 4365 3550 42.67 2649 2924 3775 3331 5971 6727 3864 S0.87 4264 5059 4090 5107 5781 35.10

Proprietary LVL.Ms Proprietary LVLMs -
Claude3-Opus [13] 3237 3244 | 161 3951 3431 3166 1263 3926 2874 30.86 2240 3737 2579 4107 2933 3318 3131 2135 2387 400 Claude3-Opus [13] 3237 3244 | 3859 3442 4350 2296 2362 5232 2542 2514 6691 1593 3525 41.06 3607  37.50 4067 3540 34.24
Qwen-VL-Max [18] 4134 42116 | 3268 4458 3138 4079 1068 5053 3279 4436 2920 5152 4137 5800 3067 4165 2695 2500 24.64 39.14 Qwen-VL-Max [18] 4134 4216 | 5059 4723 7400 2903 2671 5894 3405 6229 8545 27.80 4439 4390 4299 4861 4938 5113 4052
GPT4V [5] 4250 4408 | 2992 4895 4400 3739 1293 5288 3279 4421 3280 6364 3989 5413 3700 S0.59 27.55 23.08 2575 37.43 GPT4V [5] 4250 4408 | 6400 4495 5850 3003 2940 5828 3231 5457 8327 37.63 4826 4904 4841 4460 5187 5398 4089
Gemini 1.0 [240] 4438 4493 | 42.12 4510 4646 37.57 2045 5329 3522 3694 2520 5101 3474 5960 3400 5000 3664 23.65 2387 3543 Gemini 1.0 [240] 4438 4493 | 5741 4625 57.50 2867 2780 45.03 3821 5857 86.55 40.68 5174 4745 5564 5046  47.83 6158 41.87
Gemini 1.5 [211] 4742 4836 | 4350 56.12 5123 47.58 226 5533 3887 4807 3000 7626 5105 7587 4633 6224 20.57 27.69 30.54 40.57 Gemini 1.5 [211] 4836 | 5529 S0.81 5400 3659 29.86 5695 3688 5800 S88.00 47.46 4813 5119 5688 6451 5 5978 31.65
GPT4o [5] 5353 5396 | 3832 6101 57.08 49.02 46.62 6145 4656 5638 3400 7525 5379 6947 48.67 6588 3393 2288 29.51 3943 GPT-4o 5] 3396 | 66.82 4853 6450 3510 4853 7417 4352 6457 9164 3763 57.88 35521 6280 6698 6400 4618




Lexical tree

GMAI-MMBench

« Clinical Tasks
« Depariments

Cardiovascular Surgery
Dermatology
Endocrinology
Gastroenterology and Hepatology
General Surgery
Hematology
Infectious Diseases
Laboratory Medicine and Pathology
Nephrology and Hypertension
Neurosurgery
Obstetrics and Gynecology
Oncology (Medical)
Ophthalmology
Adaptive Optics Ophthalmoscopy
cT

Fundus Photography /

Infrared Reflectance (IR) imaging
Microscopy
ocT
Orthopedic Surgery
Otolaryngology (ENT)/Head and Neck Surgery
Pulmaonary Medicine
Sports Medicine
Urology

« Perceptual Granularities

Fundus Photography
advanced glaucoma
advanced proliferative diabetic retinopathy
age-related macular degeneration
bietti crystalfine dystrophy
branch retinal vein occlusion
cataract
central retinal vein occlusion
central serous chorioretinopathy
central serous retinopathy
chorioretinal atrophy coloboma
congenital disc abnormality
cotton wool spots
diabetic retinopathy
disc swelling and elevation
dragged disc
early glaucoma
epiretinal membrane
fibrosis
fundus neoplasm
glaucoma
hypertension
image with bad quality
image with good quality
large optic cup
laser spots
left macula centered eye fundus images.
level 0 diabetic retinopathy
level 0 retinal artery-vein nicking
level 1 diabetic retinopathy
level 1 retinal artery-vain nicking
level 2 diabetic retinopathy
level 2 retinal artery-vein nicking
level 3 diabetic retinopathy
level 3 retinal artery-vein nicking
level 4 diabetic retinopathy
longitudinal eye axis
macular edema
macular hole
maculopathy
massive hard exudates
microaneurysms
mid advanced glaucoma
mild (or early) nonproliferative diabetic retinopathy
moderate nonproliferative diabetic retinopathy
myelinated nerve fiber
myopia
no diabetic retinopathy
non glaucoma
normal fundus
oculus dexter
oculus sinister
optic atrophy
optic cup
optic disc
outlier image
pathological myopia
peripheral retinal degeneration and break
preretinal hemorrhage
proliferative diabetic retinopathy
retina disease
retinal artery occlusion
retinal hard exudates
retinal hemorrhages
retinal soft exudates
retinal vessel
retinitis pigmentosa
rhegmatogenous retinal detachment
right macula centered eye fundus images
severe hypertensive retinopathy
severe nonproliferative diabetic retinopathy
silicon oil in eye
tessellated fundus
transverse eye axis
very severe nonproliferative diabetic retinopathy
vessel tortuosity
vitreous particles
vkh disease
yellow white spots flecks

LesnsssnssEnssEEEEENEREE SRR R R

Question list

- Keywords from§_________.;

Q1 ......
Options : A: ..., B: ..., C: ..., D: advanced glaucoma
answer = advanced glaucoma (hidden, can't be seen by users)

Q2: ......
Options : A: ..., B: ... , C: advanced proliferative diabetic retinopathy , D: ...
answer = advanced proliferative diabetic retinopathy (hidden, can’t be seen by users)

Q3:......
Options : A: age-related macular degeneration, B: ... ,C: ... ,D: ...
answer = age-related macular degeneration(hidden, can't be seen by users)

Q4: ......
Options : A: bietti crystalline dystrophy, B: ... ,C: ... D: ...
answer = bietti crystalline dystrophy (hidden, can’t be seen by users)
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