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Motivation LLMScore Pipeline for Text-to-Image Evaluation Ablation

Existing Metrics LLMs As Multi-Granularity Visual Descriptor LLMs As Text-to-Image Evaluator Composition-focused Prompt Bench
» Fail to distinguish object-level alighment > Global Image Description > Instruction Following Rating e o e i o
» Single-aspect > Local Region Descriptions > Generating Rationale e v CubleDiffwlon.__ DALLE - SuableDiffuion___ DALLE
. T p T p T p T p
> Non-lnterpretable > Object_CentriC Visual Descriptions CLIP 0.1608 0.2459 —0.0049 —0.0058 0.0186  0.0320 0.0396 0.0548
NegCLIP 0.1724 0.2504 0.0682 0.0995 0.0151 0.0211 0.1145 0.1634
Text Prompt: A red book and a yellow vase. freretd BLIPITC 02378 03398 00991 01413 01982 02814 00952 0.0344

Generated ' ﬂ_ocal Description: LLMScore 0.4871 0.6956 0.5167  0.7230  0.4005  0.5480  0.3955 0.5506

[ Instance Detection ]‘ CLIP 0.2012 0.2864 —0.0782 —0.1107 0.0061  0.0071 0.0914 0.1286

NegCLIP  0.2245 0.3240 -0.0353 —-0.0502 —0.0339 —0.0418 0.0796 0.1130
Error Counting BLIP-ITM 0.3341 0.4561 0.1105 0.1668 0.0696 0.0968 0.1249 0.1783
BLIP-ITC 0.2210 0.3124 —-0.0755 —0.1071  0.0895 0.1315 0.0533 0.0786

Image !

Object 1: a white sheep eating grass: [384, 492, 624, 686]
Object 2: white car is parked: [590, 272, 767, 495]

Object 6: two sheep grazing in a field: [38, 426, 647, 708] LLMScore 0.3779 0.5443 0.2880  0.4428  0.1863  0.2821 0.2326 0.3351
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Global Description:
Two sheep are standing on the road.
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General-purpose Prompt Bench
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_ : [ Global Description ] ) J P Fuman _ COC02014  COCO2017  DrawBench PaintSkills
Region-to-Text Model T —— A I [ LLM ] ™™ M M e M e T M
N ! ’ _ CLIP 0.1971 0.2655 0.2227 0.2771 0.1530 0.2143 0.4715 0.5869
[ Local Description ) ! > Visual Descriptor /" In the serene landscape of a dense green hillside, two NegCLIP  0.2164 0.2905 0.2793 0.3523 0.1463 0.1999 0.4911 0.6313
___________________________________ | . M— : Overall BLIP-ITM  0.3252 0.4255 0.0928 0.1155 0.1044 0.1455 0.4755 0.6214
— i ¥ TN sheep are peacefully standing on the road. The sky BLIPITC 0.3465 0.4535 0.1703 02121 0.1569 02171 0.4743 0.5864
6 Right [ooo-———mmmmm———————— o | LLMScore In;,tarlrcatilc?:s :[ Visual Description Ji ' stretches across the scene, meeting the field and grass LLMScore 0.3629 0.4612 03357 0.4275 02230 0.3023 05600 0.6853
| \ . .
CcOorec - vvera auonaice § ! I \ " | 21 : ; | | 309 . 1
Lett Right |LLMS Overall Rational @@ 1Mo . ——— t i ‘. 1| atthehorizon ... A white car can be seen parked on the CLIP 0.1464 0.2142 0.1888 0.2677 0.1360 0.1910 0.3052 0.289
_________ 1T - Rationale ! [ ext Fromp ] ! ‘1L road in the backdrop. NegCLIP  0.2116 0.3061 0.1795 0.2581 0.1179 0.1596 0.4563 0.4908
Human  Overall | |1.00| 0.45 The overall quality of the image is quite LLM e T : \_E __________________ b { ' Error Counting BLIP-ITM 0.2251 0.3289 0.1137 0.1635 0.0871 0.1189 0.4622 0.4997

Error Counting | [1.00] 0.55

:between the objects described in the text LLMScore 0.2830 0.3992 0.2038 0.3027 0.2134 0.2865 0.6437 0.7325
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Ilow due to the significant discrepancies : BLIP-ITC 0.2636 0.3739 0.1849 0.2620 0.1506 0.2029 0.6178 0.6511
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Baseline  CLIP | 027 m Iprompt and those portrayed in the image.

NegCLIP | 0.26 'LLMScore - Error Counting Rationale

BLIP-ITM | 0.99 |1.00 | The red book from the prompt is not in the
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j j j i 0.4 Overall  mmm Error Counti
BLIP-ITC | 048 |049| '1mage. The vase is described as red in the : ) : : : : vera rror Counting
___________________ 'image. while the text prompt specifieda | A\veraged Kendall’s t Ranking Correlation with Human Ratings. > .
LLMScore Overall 0.50 yellow vase. Over-specification of the | =
. vellow {1 L the | | 0.45 0.19 0.4 0.38 o
Error Counting 0.44 |yellow flowers in the image. | CLIP 0.40 — = 072
———————————————————————————————————————————— 0.4 NegCLIP 0.175 0.35 : C -
| BLIP-ITM 0.16 0.35 0.33 2
Q 0 BLIP-ITC 0.150 5536 Li550 0.31 o3 0.30 o 0.1
Paradigm Comparison | .. = ws- * g . B -
' | 0.25 | . 0.0
: , 0.100 0.20 |pum CapCLIP CapMETEOR DescCLIP DescMETEORLLMScore
A red car and a white sheep.! Text-Image Matching - .20 P P
- 0.075 0.07 s 0.15
| Text } [ Generated ] 0.14 0.06  0.06
'|__Prompt Image 0.1 0.09 0050 0.10 010 Effects of Large Language Models
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| CompBench-Overall CompBench-Error Counting GeneralBench-Overall GeneralBench-Error Counting | Evaluation Objectives | IE":"”att.'°“ [ Visual Description | |
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TeXt Ima e . . . . | Obj:ct;\;: 1 (eO;/eera!)o Concatenate []
| g Example showing the LLMScore captures the object-level discrepancies. | Svaua e vl LLMScore (Overal) 07
| L PI'Om pt Capthn ! allg(;jntrr?ept between the text A red car and a white sheep. Instructi Ratlor:la;llz: Ipn_gtetgertal,ttr;)e Im;?e SlEES (el
- i SR e o Image Description: :cs:ol::v?/i:,gn E?_rl\rnegcoree(éc:'rorecsﬁntirr?gr;n): 0.77
: ch METEOR })_0 SCOl'e A red CIOCk and a gOId SUItcase- LLMSCOfe (Ovel‘all) 040 o i [ LLM/User ]Florltnulattion i 'hr;llt:izes,et;sge;sggszarzepgl;iecﬁIr;;esgne;zg [Evgation / E;tivz:ilﬁg;’?ee);[epar;ernt;oaﬁLjs:;z;)i?nr]:éees
L S S S S S i nstruction|n... ! on the road... — LLM caption. The text prompt mentions one red
| | Overall Rati()nale -: | (Qs"t“t‘_’tim]l 1(ISII)2) | I1:tI2ate t:e overall quality of the image CaE?nd gne V\_/Sitepshegp, Wh_i'}? ther:Tage
. . . . . - [ Rato the overall quaiity o | e o bromt o i e S s e
Instruction-Following Matching Human Overall | 0.33 | The image caption describes two red suitcases, a vintage clock on the wall, and a : { E;etrr:r;ge et || erroren the image commared o the e S s
| | matching the text prompt. ' text prompt. the presence of an additional sheep.
.  blue curtain in the background, but the text prompt only mentions a red clock and | J | \ /
[ pTGXt t ] — Evaluation Instructions | <= [ o Visyatl. ] E_I‘I_Oi SJClll_nilrig_ ] _O_.7_0_ - : a gollid suitcase. The alignment between the text prompt and image caption is :
rom escription ,
D 11: Overall | |12: Error Counting P Baseline CL 0.30 oweelt - oo
C 5 ' . H LLM DescCLIP DescMeteor LLMScore
S~ _-~ LLMScore (Error Counting) 0.55 & uman
Instruction for overall evaluation ~~,~~ Instruction for error counting evaluation NegCLIP | 0.36 &3 r——————— T ; 7(T) p(1) 7(T) p(T) 7(T) p(T)
/{ © LM }’\ I  Error Counting Rationale , | | veralt GPT-35 0.1479 01956 0.0042  0.0073 0.2480 0.3285
LLMScore (Overall) LLMScore (Error Counting) BLIP-ITM | 0.99 | The composition errors include incorrect suitcase colors, incorrect clock color, : GPT-4  0.1128 0.1485 0.0297 0.0374 0.2793 0.3649
————————————————————————————————————————————— 'and additional elements not mentioned in the text prompt (a second suitcase and
- , BT . | BLIP-ITC | 045 an . promp | _ GPT3.5 0.0467 0.0670 —0.0597 —0.0835 0.2205 0.3013
: Rationale: Generally matches. | | Rationale: The image refers to a herd of B i ? - | blue curtain). | Error Counting ~py 0.0149 00228 —0.1087 —0.1494 02131 0.2981
| sheep, instead of a single white sheep. | | |

. Discrepancy in the quantity of sheep



