
Dataset Construction

• Shitsukan : Expressions that include the physical properties, 
states, and impressions of objects

• Goal: Investigating the extent to which LLMs/LVLMs can capture 
and reflect Shitsukan characterized by human experience

• We focus on the concept of “Shitsukan”, which encompasses the entire sensory experience when perceiving objects
• This study aims to verify how much alignment there is between human judgment and LLMs/LVLMs regarding Shitsukan
• We constructed datasets of Shitsukan terms and benchmarks that evaluated the Shitsukan recognition ability of LLMs/LVLMs

Background: The Concept of Shitsukan
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Experiments

Commonsense Knowledge

Current LLMs can answer
whether a term is a shitsukan
term or not with less than
80% correct responses

There remain
significant differences
between gold and
the current LLMs

The newest models, 
Qwen2-VL7B, GPT-4V 
consistently performed
better in Japanese
than in English

* Llama2-7bJA-FI: ELYZA-japanese-Llama-2-7b-fast-instruct
* Llama2-7bCH: Llama-2-7b-hf-chat

• Calculated the distribution of labels for each {.    ,     } pair : 
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(𝝁: mean, 𝝈: standard deviation, 𝒊 ∈ {𝟏, 𝟐, … ,𝑵})  

• Calculated the average value of distance: 
𝒅𝒊 = |𝒇𝒊(𝒍𝒎𝒐𝒔𝒕_𝒇𝒓𝒆𝒒) − 𝒇𝒊(𝒍𝒑𝒓𝒆𝒅)| (𝟎 < 𝒅𝒊 < 𝟏)

• Check the appropriateness level of the collected Shitsukan terms
• Determining if a pair of { ,     } is appropriate
• To use in the Taxonomic Understanding task, aggregating into
POS(Shitsukan terms) / NEG(Non-Shitsukan terms)

POS NEG

Perceptual Understanding

Higher score = a greater gap

Taxonomic Understanding

• Investigating how humans recall Shitsukan terms for certain objects
• Created common objects in context dataset (COCO) with Shitsukan

• Evaluating the naturalness of a pair of
{     ,     } on a 5-point scale

• Created
multi-choice
questions to
be answered
based on an
image object

assigned through a majority vote

Q: Is this shitsukan natural for a certain object image? 

Q: Is this shitsukan natural for a certain object? 

Settings and Results

shitsukan-eval

Measure alignment with humans
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以下のモノと質感の組み合わせは、自然で一般的ですか？
Are the following combinations of the object name
and the shitsukan term natural and common?

サーフボード→光沢感
surfboards glossy

○ 1. 完全に自然 (completely natural)
○ 2. 一般的だが、他もあり得る (generally common but not necessarily)
○ 3. あり得るが、一般的ではない (possible but not common)
○ 4. 不自然 (unnatural)
○ 5. その他: 質感ではない (not shitsukan term at all)

✓

5 workers

169 samples
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Label List
(e.g.) [3, 2, 1, 3, 3]

Q: Which terms are appropriate as Shitsukan ?

Taxonomic
Understanding

Settings and Results
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• Generating yes/no
if the given object name
is appropriate as shitsukan

Settings and Results

Crowdsourcing

写真内にある自転車に対して
適切な質感を全て選択してください。
Please select all appropriate shitsukan terms
for the bicycles in the photo.

□ 分厚い (thick)
□ ベタベタ (sticky)
□ かっこいい (cool)
□ くすんだ (dull)
□ 丸っこい (round)
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https://github.com/cl-tohoku/shitsukan-eval

