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Art & Design

Question: Among the following harmonic intervals, | Question: ...

which one is constructed incorrectly?

=
e
Subject: Music; Subfield: Music;

Image Type: Sheet Music;
Difficulty: Medium

Health & Medicine

Options:

(A) Major third <image 1>

(B) Diminished fifth <image 2>
(C) Minor seventh <image 3>
(D) Diminished sixth <image 4>

Question: You are shown subtraction <image 1>,
T2 weighted <image 2> and T1 weighted axial
<image 3> from a screening breast MRI. What is the
etiology of the finding in the left breast?

Options:

(A) Susceptibility artifact
(B) Hematoma

(C) Fat necrosis (D) Silicone granuloma
Subject: Clinical Medicine; Subfield: Clinical

Radiology; Image Type: Body Scans: MRI, CT.;

Difficulty: Hard

Option:
- M (A) Oppressor
= ’ (B) Imperialist

EFEDBEHRTHRENICIRETIEETEST)L

Business

that the selected Emotional Health Index Score is
between 80.5 and 82?

Options:
(A)O (B) 0.2142
(©)0.3571 (D) 0.5

Subject: Marketing; Subfield: Market
Research; Image Type: Plots and Charts;
Difficulty: Medium

Humanities & Social Science

Emotional Health Index Score

NITED STATES HAS FOUGHT FOR|

Question: In the political |
cartoon, the United States is
seen as fulfilling which of the
following roles? <image 1>

(C) Savior (D) Isolationist

Subject: History; Subfield: Modern
History; Image Type: Comics and Cartoons;
Difficulty: Easy

MMMU®DRIZEDS] (Liu+ 2024)

R Liu et al. 2024. MMMU: A Massive Multi-discipline Multimodal Understanding and Reasoning Benchmark for Expert AGI. CVPR.

Science

The graph shown is compiled from data Question: <image 1> The region bounded by the
collected by Gallup <image 1>. Find the probability

graph as shown above. Choose an integral
expression that can be used to fmd the area of R.
Optlons Poasen

1_)_f0 f(x) — g(x)]dx
B) f,*[g() — F(x)]dx
© S2If (0 — g(0)1dx
(D) [7[g9(x) — x(x)]dx
Subject: Math; Subfield: Calculus;

Image Type: Mathematical Notations;
Difficulty: Easy

Tech & Engineering

Question: Find the VCE for the circuit shown in
<image 1>. Neglect VBE

Answer: 3.75

Explanation: ...IE = [(VEE) /
(RE)] =[(5 V) / (4 k-ohm)] =
1.25 mA; VCE = VCC - IERL =
10V - (1.25 mA) 5 k-ohm;
VCE=10V-625V =375V

+
= VsV

Subject: Electronics; Subfield: Analog
electronics; Image Type: Diagrams;
Difficulty: Hard


https://arxiv.org/abs/2311.16502

JILFE—HILEEEETFT)L (Google Gemini)

Ve

4
Prompt

Here's a solution to a Physics problem by a student.

23. A skier slides down the frictionless slope as shown. What is the skier's speed at the bottom?

Start
0

H=40m
Finish
Solution: L=80m -
. meag  tof e
Ta Ml/@ﬂ/\j%e—ﬂ A y . '
b by

Stk 3 ErMC?L
Ve
End: © >

:—9 Mél-: yL"YI\/L
- v:\ﬁglz\(z»« 98780 = 357 6ms”

Try to reason about the question step by step.

Did the student get the correct answer? If the solution is wrong, please
explain what is wrong and solve the problem.

Make sure to use LaTeX for math and round off the final answer to two
decimal places.

Gemini Team Google. 2023. Gemini: A Family of Highly Capable Multimodal Models. arXiv:2312.11805.

-

'
Response

The student did not get the correct answer. The student made a mistake
in the calculation of the potential energy at the start of the slope. The
potential energy at the start of the slope is given by mgh, where m is the
mass of the skier, g is the acceleration due to gravity, and h is the height
of the slope. The student used the length of the slope, L, instead of the
height, H, in the calculation of the potential energy.

The correct solution is:

The conservation of energy means that the total energy of the skier is
the same at the beginning and at the end of the slope.

At the start of the slope, the skier has only potential energy, which is
given by mgh.

At the end of the slope, the skier has only kinetic energy, which is given
by 17 mv?

Therefore, we can write:

1
= mv?

mgh = 2

Canceling out the mass m on both sides, we get:

LI
gh= >V

Solving for v, we get:
v=V2gh

Substituting the given values, we get:

v=V2x9.81x 40 = 28.01m/s

Therefore, the skier's speed at the bottom of the slope is 28.01 m/s.



https://arxiv.org/abs/2312.11805

JILTFE—HI)ILEBEBETILDOEERXAA 2 ADIGA: Med-Gemini

Prompt

You are a helpful medical video assistant.

Task:

Assess whether Critical View of Safety (CVS) is fully achieved in the provided cholecystectomy video.

The Critical View of Safety (CVS) is fully achieved if the following three criteria are met:

e C1: Clear view of 2 tubular structures connected to the gallbladder.

C2: A carefully dissected hepatocystic triangle presenting an unimpeded view of only the 2 cystic structures and
the cystic plate.

C3: The lower third of the gallbladder is dissected off the cystic plate.

Instructions:
1. Watch the video carefully, and answer which of the Critical View of Safety (CVS) criteria are met.
2. Output Format:
e CVS Assessment:
o C1-achieved / partially achieved / not achieved (Optional explanation)
o C2 - achieved / partially achieved / not achieved (Optional explanation)
o C3 - achieved / partially achieved / not achieved (Optional explanation)

Response

CVS Assessment:
C1 - partially achieved: Two tubular structures are visible but the view is not entirely clear due to some bleeding obscuring the area.

C2 - not achieved: The hepatocystic triangle is not clearly dissected, and there is not an unimpeded view of only the two cystic structures and the cystic
plate.

C3 - not achieved: The lower third of the gallbladder is not dissected off the cystic plate.

K Saab et al. 2024. Capabilities of Gemini Models in Medicine. arXiv:2404:18416.
L Yang et al. 2024. Advancing Multimodal Medical Capabilities of Gemini. arXiv:2405:03162.



https://arxiv.org/abs/2404.18416
https://arxiv.org/abs/2405.03162
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NIVFE—HI)ILEEETILORZEEREADILA (Bewersdorff+ 2024)
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Arne Bewersdorff, Christian Hartmann, Marie Hornberger, Kathrin SeBler, Maria Bannert, Enkelejda Kasneci, Gjergji Kasneci, Xiaoming Zhai, Claudia Nerdel. 2024. Taking the Next Step with Generative Artificial
Intelligence: The Transformative Role of Multimodal Large Language Models in Science Education. arXiv:2401.00832.



https://arxiv.org/abs/2401.00832
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B &E EEDTILFE—SILEBLTET)L (VLM): LLaVA (Liu+ 2023)

Language Response %
alatal Kf o)

Language Model fqg

Projection W
. . ZV
MEIE) St X.. Image X, Language Instruction
v g q guag
LLaVAD 7 —F52TF+ (Liu+ 2023) ESRDFL]
I —T-E“QEJILE User: What is unusual about this image?
o . LLaVA: The unusual aspect of this image is a man
1. EBETIfLbEEERI> Y ZHRICFBELTH< ironing clothes on the back of a minivan or
van. This is not a typical place to perform
2. HROIGFHEZ, ZzEBOZERICERT DITIIWZFEETD this activity, as one would usually iron
clothes in a more stationary and safe
H,=WZ,, Z,=9(X,) location, such as a home, using a regular
e = . ironing board. The scene depicted in the
BE&RX,. E \FI:ﬁXq\ BERXAX BT 28T —5Z7RANS image is peculiar as it involves a makeshift
o . s ironing setup on a vehicle, which can be
3. ZTHIIWESEBETIIfZ2RAKICFEEIT D (BHRI>O—4 both unsafe and unconventional. Additionally,
0 — N it is not clear how the man is able to
DI\GA—=FQEELTH) maintain balance and stability while ironing

clothes in such an unstable environment.

H Liu, C Li, Q Wu, Y J Lee. 2023. Visual Instruction Tuning. NeurIPS.
[1] https://www.barnorama.com/wp-content/uploads/2016/12/03-Confusing-Pictures.jpg



https://arxiv.org/abs/2304.08485
https://www.barnorama.com/wp-content/uploads/2016/12/03-Confusing-Pictures.jpg
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Projector LLM

*ﬁﬁﬁ §§ :E;-‘) l/ / 7_:‘:7_-0 ? -\7 Generation: f a cat. Step 0: Projector init. & &
[ LLM ) ¢

Step 1: Interleaved pre-training

EfRkT>1—% google/siglip-so400m-patch14-384 - tpdaing L is il )
DDDDDDDD L

j EI y I 0 g ZE @%ﬁﬂglgm Step 2: Vision-text joint SFT
‘ Thi - .éoint .;F T bridges text (h) (\
E . . ™ isisa legradation
LLM lIm-jp/lim-jp-3-13b-instruct i ) imagees .

Visual language tasks

VILA (561TFA%Z) (Lin+ 2024)

S E R BAET—4 REF— EE

Step 0 BAREEEK - SFABM (558k) LLaVA-1.5FpIFHE7T—43 LLM-jp7 > X% 8 x A100,

(558k) $14-1585
Step 1 BAEEIS - X MH(6M), COYO*D—Ep (6M), LLM-jp NVLINKZS 2% 8 x
HAFENRMMCS (6M) mmc4-core>M—Ep (6M) 8 x A100, #91308FfE
Step 2  llava-instruct-ja (156k), LLaVA-1.5388R"F1—=>4  LLM-jp NVLINKIS % 4 x

japanese-photos-conv (12k), > —%% (158k), VQAv2 (53k), 8 x A100, #9118FR
ja-vg-vgal (99k), synthdog-ja2 GQA (46k), OCRVQA (80k),
(102k), 51369k TextCaps (22k), 51358kZE4

J Lin, H Yin, W Ping, Y Lu, P Molchanov, A Tao, H Mao, J Kautz, M Shoeybi, S Han. 2024. VILA: On Pre-training for Visual Language Models. CVPR.



https://openaccess.thecvf.com/content/CVPR2024/papers/Lin_VILA_On_Pre-training_for_Visual_Language_Models_CVPR_2024_paper.pdf
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https://huggingface.co/datasets/ThePioneer/japanese-photos
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https://huggingface.co/datasets/ThePioneer/japanese-photos

/N> F~<—727: Japanese Heron Bench (Inoue+ 2024) o4l

o

@ GPT-a(Ref.):

Qwen2-VL-7B:
2/10

GPT-4o:
8/10

VILA-jp (Ours):
9/10

N

EXETHEIWTLLIDT?
(In the situation in the video, may | startthe car when
the light turns green?)

QEEDRRIZENT, BESICA-T-HEES )

J

WLWhZ, BESIlA-7EELTH, TEFERN [LEFh ) 0oF5EELTWE-0H, %
REZIHETIZWIEFHA, XEFTEEOETREES IV HELEEINET, £/, FllIZcE
BITOWRT L, FEREOIETICHESBENB Y 7,

BRRORAETIE, BESARITLTWA-8, BEAREZELZZENMNTEEZT, =771,
FeERAELTLWESICEEL T(FEE W,

#xR5EY., REEEISEF M IThhTwa LTy, IFRETIHESE,. 258FEEH
AEOFNE Ay FO—ALLET, BESICh L LTE, BEFESOETAELX
hEd,

COESIE, XBFEROERIIE-THE T 204EeTd., §EEFEI0ELWoTE
BRI REI A0 TIEA], BEFEEHISOIETREFEERTALIICLTEE L,
LWWE, BESICA-sTHEAREZIETIHWITIER A, BRICETEERAE L TWAE

XEHNE-sTEY, BFH TEER] 0ofEEFHLTWAY, HIELT30EHAHY £
T, EEHETH-oTH, WEEBOBTICHES T ENREETT,

J

Y Inoue, K Sasaki, Y Ochi, K Fujii, K Tanahashi, Y Yamaguchi. 2024. Heron-Bench: A Benchmark for Evaluating Vision Language Models in Japanese. arXiv:2404.07824.
https://huggingface.co/datasets/turing-motors/Japanese-Heron-Bench
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https://arxiv.org/abs/2404.07824
https://huggingface.co/datasets/turing-motors/Japanese-Heron-Bench

ALEES

Heron Bench JA-VLM-Bench-In-the-Wild JA-VG-VQA-500
JudgeX”7 ROUGE-L Judge X7 ROUGE-L JudgeX7
EF)IL (%) (5=imR) (5=imR)

Japanese InstructBLIP Alpha (7B) 14.0 20.8 2.42 - -
Japanese Stable VLM (7B) 24.2 23.3 2.47 - -
Llama-3-EvoVLM-JP-v2 (8B) 39.3 41.4 2.92 23.5 2.96
LLaVA-CALM2-SigLIP (7B) 43.3 47.2 3.15 17.4 3.21
Llama-3.2-11B-Vision 36.5 27.4 2.77 13.8 2.95
InternVL2-8B 45.2 33.7 2.98 11.6 3.13
Qwen2-VL-7B-Instruct 54.8 45.3 3.53 16.2 3.48
VILA-jp (14B) 57.2 52.3 3.69 16.2 3.62

GPT-40 87.6 37.6 3.85 12.1 3.58



https://huggingface.co/stabilityai/japanese-instructblip-alpha
https://huggingface.co/stabilityai/japanese-stable-vlm
https://huggingface.co/SakanaAI/Llama-3-EvoVLM-JP-v2
https://huggingface.co/cyberagent/llava-calm2-siglip
https://huggingface.co/meta-llama/Llama-3.2-11B-Vision
https://huggingface.co/OpenGVLab/InternVL2-8B
https://huggingface.co/Qwen/Qwen2-VL-7B-Instruct
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