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Construction of an Image Caption Dataset Utilizing LLMs
Including Left-Right Positional Relationships Between Objects
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We constructed a new dataset for image captioning, including the left-right positional relationship between two
objects appearing in an image, by utilizing LLMs for generation and cross-verification. Traditional datasets lack information

about the positional relationship between objects, and were reliant on datasets where positional information was manually

annotated. However, preparing a large volume of such manually annotated data is challenging. Therefore, we created a

dataset by generating captions that include positional relationships from images using multiple LLMs. However, the accuracy
of the generated captions depended on the models, with about 60-80% being correct. To improve the dataset's accuracy, we
refined the data by re-evaluating the generated captions with LLMs to distinguish between correct and incorrect annotations.
When self-evaluation was performed by the LLM that generated the captions, there was a tendency to incorrectly mark errors
as correct. Nevertheless, through cross-verification between different LLMs from companies such as OpenAl, Google, and
Anthropic, we were able to improve the accuracy of the generated caption dataset.
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The young man with the water gun is shooting water
into the white dog mouth.
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The young man on the left with the water gun is
shooting water into the white dog on the right mouth.
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GPT-4o left and a person in a dark jacket on
GPT-40 mini the right standing on a boat.
Gemini Pro

Gemini Flash
Claude Sonnet

A person in a yellow raincoat on the

A man in a yellow raincoat on the
right and a man in a dark jacket on

Claude Haiku the left are standing on a boat at sea.
LLM Caption
R Correct
A person in a yellow raincoat on the A person in a yellow raincoat on the
left and a person in a dark jacket on GPT-40 left and a person in a dark jacket on
the right standing on a boat. GPT-40 mini the right standing on a boat.
# Gemini Pro #

A man in a yellow raincoat on the Gemini Flash Incorrect

right and a man in a dark jacket on

the left are standing on a boat at sea. — - ZHOR right and a man in a dark jacket on
the left are standing on a boat at sea.
Caption - Image LLM Evaluation

A man in a yellow raincoat on the
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# 1 f#/H LLM version

LLM Model version
GPT-40 gpt-40-2024-08-06
GPT-40 mini gpt-40-mini-2024-07-18

Gemini Pro gemini-1.5-pro

Gemini Flash
Claude Sonnet
Claude Haiku
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gemini-1.5-flash
claude-3-5-sonnet-20240620
claude-3-haiku-20240307
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—Ho7 T-T T—-F F-T F—F
GPT-40 58 125 2 15
GPT-40 mini 64 106 5 25
Gemini Pro 75 84 6 35
Gemini Flash 30 88 4 78
Claude Sonnet 89 101 1 9
Claude Haiku 59 125 0 16
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%R T T-T T—-F F-T F—F
GPT-40 133 50 5 12
GPT-40 mini 120 50 14 16
Gemini Pro 129 30 23 18
Gemini Flash 67 51 11 71
Claude Sonnet 141 49 6 4
Claude Haiku 135 49 5 11
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A large brown horse is on the left, and a smaller dark-
colored foal is on the right, resting on the beach.
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A construction worker in a gray outfit is on the left, and
a person in a blue jacket is on the right, standing in
front of a building entrance.
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A man in a neon green vest is on the left, and a man in
a hard hat is on the right, digging in the ground.
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Please generate a caption in English for an image
containing two objects, indicating which object
is on the left and which is on the right.

For example:'A girl in a white shirt is on the
left, and a girl in a black and white shirt is
on the right are playing game.'

Do not use the same attributes so that objects can
be distinguished from each other.

Ensure that the 1left and right
objects are distinguishable,
recognition errors.

Do not group multiple representations of an object
into one. For example:' Two girls are playing
a game.'

Generate a caption that does not have these
issues. Only generate the caption.

are correct,
and there are no
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You are an expert evaluator tasked with
determining whether a given caption accurately
and specifically describes the left and right

sides of an image. Your evaluation should
consider the following detailed criteria:

1. Presence of Left/Right Information

a. Confirm that the caption explicitly mentions
both "left" and "right" sides of the image.

b. If the caption includes only one side or
omits positional details altogether, note this
as an error.

2. Specificity and Clarity of Descriptions

a. Check whether the caption includes
sufficiently detailed attributes (e.g., color,
size, shape, posture) that distinguish objects
on the left side from those on the right side.

b. A vague description (e.g., "a dog on the
left and a dog on the right") that lacks
differentiating details should be considered
insufficient.

c. Conversely, a detailed caption like "A white
dog is sitting on the left, and a black dog is
standing on the right" meets the criteria.

3. Consistency with the Actual Image

a. Evaluate if the objects and their described
attributes (including positions) match what is
visible in the image.

b. Identify any misidentifications or
discrepancies in object positions or attributes.

4, Final Evaluation:
Using the reasoning above, decide if the
caption meets the following:
e It accurately conveys what is on the left
side of the image.
e It accurately
side of the image.
e It provides sufficient specific details for
the observer to distinguish between the objects
on each side.
e Minor grammatical errors do not count as
mistakes unless they impact clarity.
If all criteria are met, the caption is
correct.

conveys what is on the right

Evaluation Format:
Caption: {caption}

Final Answer:

e Qutput only "TRUE" if the caption fully
satisfies the criteria.

e Qutput only "FALSE" if there are any
shortcomings.




