
CAPability: A Comprehensive Visual Caption Benchmark for 
Evaluating Both Correctness and Thoroughness

Introduction CAPability

Ø Distribution of Each Designed Dimension

Ø QA-based evaluation and the 𝐾"𝑇 metric
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An example of image caption (left) and video caption (right) task. By analyzing the components of captions, we conclude 12
dimensions (9 static dimensions and 4 dynamic dimensions with object number shares on both static and dynamic), which all
contribute to a detailed and comprehensive caption. The static dimensions are shared in both images and videos. Video data has
additional dynamic dimensions that need to be judged with temporal relations.

Caption: This video faithfully records a Southwest Airlines Boeing
737 plane taking off at an airport. The plane is blue with red, orange
and yellow markings on the tail and the engine cover. “Southwest”
is written in white, bold letters along the side of the plane.
“Southwest.com” is written in a smaller font under that. The
American flag is placed above the red part of the tail. The camera is
facing the plane as it moves away from the camera toward the
horizon. It is placed high up and angled downward. In the
background, there is a highway overpass with cars and trucks
driving over it. There is also some green grass and a gray building
with a white roof. At the start of the video, the airplane is moving
along the runway, gaining speed. When it leaves the ground, the
camera briefly zooms in. The video ends with the plane going
higher in the sky as it approaches the horizon. The background
becomes a bright, hazy sky.
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Caption: The image depicts an
architectural scene focusing on the
exterior of a building characterized by
two black wrought iron lamps mounted
on tan-colored walls. Positioned
prominently in the foreground, these
lamps feature translucent glass
fixtures encased within dark metal
frames which extend outward from the
facade on sturdy brackets. Just below the lamps and to
the right, a white rectangular sign is mounted on the
wall, displaying the business name "KIWI FINANCE" in
bold black and red typeface alongside the address "64
Cori M St." The building itself is composed of orderly
beige stone sections. An ornate white entry door
embellished with decorative molding stands in the
center of the image. The image uses a level camera
angle to capture the scene directly. The style is realistic,
capturing the building’s facade in natural light.
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The Data Source Distribution of Evaluating Dimensions
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Ø Multiple Dimension Evaluation
Ø MIS: caption does not mention the corresponding content about the dimension.
Ø COR: caption mentions the corresponding content about the dimension, and 

describes it correctly compared with the annotations.
Ø INC: caption mentions the corresponding content about the dimension, but gives a 

wrong description compared with the annotations.

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
|𝑆(𝐶𝑂𝑅)|

|𝑆(𝐶𝑂𝑅) ∪ 𝑆(𝐼𝑁𝐶)|

𝐻𝑖𝑡 =
|𝑆(𝐶𝑂𝑅)|
|𝑆(𝐴𝐿𝐿)|

𝐾 9𝑇 =
|𝑆!"(𝐶𝑂𝑅) ∩ [𝑆(𝐼𝑁𝐶) ∪ 𝑆(𝑀𝐼𝑆)]|

|𝑆!"(𝐶𝑂𝑅)|

Experiments

The image presents a high-angle, close-up view of several cooked 
pig's feet, technically known as pork trotters, arranged on a piece of 
crumpled brown parchment paper inside a dark-colored, likely metallic, 
baking pan.  There are seven trotters visible, each displaying a rich, 
reddish-brown color indicative of roasting or baking. The skin of the 
trotters appears crispy and glistening, likely due to rendered fat, and is 
speckled with flecks of green herbs, possibly thyme or parsley. The 
meaty portions show varying textures, some appearing more browned 
and crisp, while others reveal a softer, paler interior.  The trotters are 
positioned somewhat haphazardly, overlapping in places and 
indicating they were placed in the pan without precise arrangement. 
The parchment paper is wrinkled and stained with grease, further 
suggesting the cooking process. The dark pan provides contrast to the 
lighter-colored food and paper and enhances the visual appeal of the 
dish. The image is realistic and evokes a sense of home-cooked, 
hearty food. The lighting is even and illuminates the trotters effectively, 
showcasing the textures and colors. There is no text present in the 
image, and the focus remains solely on the food.

Caption

Gemini-1.5-pro

The image depicts a close-up view of several pieces of cooked pig 
trotters, placed on a parchment-lined baking sheet or tray. There are 
six pig trotters visible in the image, each with a distinct golden-brown 
color indicating they have been roasted or baked. The trotters are 
seasoned with a sprinkling of herbs and spices, which appear as small 
green flakes on the surface, adding texture and color contrast. The 
setting suggests a preparation or final stage of cooking, likely 
showcasing the dish before it is served. The lighting highlights the 
glossy texture of the roasted skin, emphasizing the cooked state and 
the intricate textures of the meat and bones.
     The camera angle is a level angle, directly focusing on the trotters 
without any significant tilt, providing an even perspective of the scene. 
The style of the image is realistic, capturing the details such as the 
skin texture, cooking marks, and seasoning in a true-to-life manner. 
There is no visible text or known character in the image, as it solely 
focuses on the culinary subject matter. The overall composition 
suggests a straightforward and appetizing presentation of the 
prepared pig trotters.

GPT-4o (0806)

The image showcases a close-up view of several roasted chicken 
thighs arranged on a baking tray lined with parchment paper. There 
are seven chicken thighs in total, each displaying a rich golden-brown 
hue indicative of thorough roasting. The skin is crispy and seasoned 
with visible specks of herbs and spices, adding texture and color 
contrast to the dish. The thighs are positioned closely together, some 
overlapping slightly, creating a sense of abundance. The parchment 
paper beneath them is stained with oil and seasoning, suggesting the 
juices released during cooking. The scene is set against a dark 
background, likely a kitchen countertop, which enhances the warm 
tones of the chicken. The camera angle appears to be a high angle, 
providing a clear overhead view of the dish, allowing for an 
unobstructed look at the details of the chicken and the tray. The style 
of the image is realistic, with a focus on the natural colors and textures 
of the food, capturing the appetizing appearance of the roasted 
chicken. There are no texts or characters present in the image, 
keeping the viewer's attention solely on the culinary subject. The 
overall composition emphasizes the inviting and delicious nature of the 
meal, making it visually appealing and mouth-watering.

Qwen2.5VL-72B

The caption specifies there 
are seven trotters visible, 
which corresponds with the 
provided object number.

Evaluation

The caption incorrectly 
states that there are six pig 
trotters visible in the image, 
whereas the provided object 
number indicates that there 
should be seven.

The caption describes the 
image as containing chicken 
thighs, not pig trotters.
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Annotation: 
pig trotter: 7

Ø Consistency with human evaluation
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Ø Comparison with other metrics
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Ø Precision and Hit comparison of SOTA MLLMs

Existing visual captioning benchmarks are inadequate for modern MLLMs, as
their reliance on brief ground truths, unreliable metrics, and incomplete visual
coverage fails to assess caption correctness and thoroughness.

Ø We introduce CAPability, a comprehensive visual caption benchmark featuring
6 views and 12 dimensions, based on a new human-annotated dataset of
nearly 11K images and videos.

Ø We propose a novel evaluation framework that assesses both correctness and
thoroughness of captions by using precision and hit metrics.

Ø We assess an additional capability via the 𝐾"𝑇 metric, which indicates the
performance gap between QA and the captioning task.

Our designed views and more detailed dimensions. We can
treat a caption from the listed six views, and then split them
into several dimensions.

Comparison of our CAPability and other visual caption
benchmarks in different aspects. We are the most
comprehensive with image and video data, multi-view
annotations, and new thoroughness evaluation methods
proposed.

Ø Data Construction Pipeline

Ø Example
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