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I Abstract

» We focus on the concept of “Shitsukan”, which encompasses the entire sensory experience when perceiving objects

e 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

l Background: The Concept of Shitsukan Measure alignment with humans
A 3 :
: . . . : Perceptual Commonsense Taxonomic
. S:ch/tz‘sukamczl .Expres§|ons t?atbloncltude the physical properties, 7 Understanding ® Understanding ) Understanding
states, and impressions of objects
o . glossy bumpy ) S (e i
« Goal: Investigating the extent to which LLMs/LVLMs can capture — @ o

and reflect Shitsukan characterized by human experience S .

I Dataset Construction

Image
COCO 2017 Object:Name
. . . . . (169-types)
* |nvestigating how humans recall Shitsukan terms for certain objects — [ A ]
. . . . Terms List
» Created common objects in context dataset (COCO) with Shitsukan R 3 terms x 5 workers 3182 samples
"
o Object Name ' |
I Experiments - -
p ”8|cyc|e” Object:Name
3,182 samples (162 typés)
. Aa 00000 Shitsukan
I Perceptual Understanding @ st
3 terms X 5 workers 169 samples
Q: Is this shitsukan natural for a certain object image? Settings and Results
W T POS NEG . Input \
rowasourcin — —
: —*—, , T - Creatd
%E@Liéé/?i—i\f“ﬁ[’f\\ Objegt Name Imace | Obiect 5 4 3 2 ] 0 . .
ﬁ:ﬂi/gs\f:@eitiaﬁiffz;l;t:séhtt\;ukan terms (]6 typeS) g J votes votes votes votes votes votes mU|tI_ChOIce GOId The essence O-F OUtPUt
jor the bicycles in tlf- photo. [ .?2:;’2'?_3'; ] ¢ a : E f_ﬁcii;) ik \;i\ Z T e E)C (,):oxl,)\ L ﬁﬂ(llic')c")vR %(’;ffr;)t q ue St i ons to the object: ‘ 2
| _ P | O45E (thick) 3,182 samples S s 4 (stationary) sheen) | 5y 5y b d X - @:crunchy M= 0 =p 1
DAL ) < (ticky) - (rugged) € answere v || - 1:sturdy = WV
N 0% 32 (il A based on an X || - 2:warm
| 0 A = v (round) : : Evaluate for
Object Name image object | Answer: 1 ) exact match
.‘0- & workere (169 types) assigned through a majority vote N o
Shitsukan Term Aot Number of Choices
odae
26223 samples | 2 3 4 5  The newest models,
» Check the appropriateness level of the collected SArtsukan terms J GPT-4V | 884 812 776 746 Qwen2-VL0L,g, GPT-4V
. .
L . - . . consistently performed
 Determining if a pair of { imee|, >"U@n L is anpropriate Qwen2-Vlszg| 85.4 725 648 609 \ ierin Japanese
- : : . GPT-4V 1884 773 70.4 639 | '
* To use in the Taxonomic Understanding task, aggregating into e than in English
‘ - 2-VL
POS(Shrtsukan terms) / NEG(Non-Shrtsukan terms) Qwen2-Vlzg| 80.0 69.6 64.5 57.3
[
I Commonsense Knowledge @ Settings and Results
Q: Is this sh/tsukan natural for a certain object? » Calculated the distribution of labels for each { 92ect ,Lﬁ:f'}l pair :
2
2 1 (x — )
LT/ L EROMRASblt, BRT—ROTEH? Object Namie Object °°r:*;';t"f;‘f'y cfr:rr;ec::lgu_t p°ss‘ci§r'r%’:;”°t unnft.ural ”‘t’;fr:'sf‘t“:ﬁ‘" f L (x) = \/271'0'2 exp( 2 0-2 )
i A oo et o T Tzeenl xxo TELo meone | | .
YR — F — SR { ]‘6'2"“5 Ulst } i_i (hard) (smygstﬁ) (big) Eicl;o‘!) (I)ipgﬁt)—c | (u: mean, o: standard deviation, i € {1,2, ..., N})
surfboards glossy A ) e fiﬁk} ey |G| i « Calculated the average value of distance:
1. T2 1287 (completely natural light "S55 —_— _
) ZEEE NI 1, et ety | xns | G d; = |fi(lmost freq) — fillyrea)] (0 <d; < 1)
s R ey 148 lpossbl bt ot common Onject s shiny
O 5. % ofth: @R TIE 7 v (not shitsukan term at all)
13,392 samples S_h'_ts‘_"‘f”_Tfri“ humans [l GPT-4 B GPT-3.5
> workers B2 assigned through a majority vote ] EHCR | eluEriaz) || CEuErans - .
. 13,392 samples . _ . et:e. remalr.]
» tvaluating the naturalness of a pair of = | Higher score = a greater gap | significant differences
Object Shitsukan } on a 5—point scale - between gO'd and
Natieiiizi & Lo Tetm the current LLMs
o o 0 0.2 0.4 0.6 0.8 1
I Taxonomic Understanding &
. o o @ ?
Q. Wh'Ch terms are apprcprlate as Sh,tSUkan ’ * Llama2-7bja_f: ELYZA-japanese-Llama-2-7b-fast-instruct
. £ oot * Llama2-7bcy: Llama-2-7b-hf-chat
Settings and Results e casence o an ovlee Model | Acc Model | Acc B
Answer:
G . / : GPT-3.5 65.7 GPT-3.5 65.5 Current LLMs can answer
o . .
wenerating yes/no LLM Ja | GPT-4 243 CPT 4 248 whether a term is a shitsukan
it the given object name v ' En - ' term or not with less than
IS appropriate as shitsukan e i Llama2-7b,, - 65.6 Llama2-7bc | 78.3 80% correct responses
V



https://github.com/cl-tohoku/shitsukan-eval

