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Introduction

Task: Human-0Object Interaction (HOIl) Image Editing
* Inputs: Original Image + Edit Prompt
* Outputs: Image preserving the original content and matching human-object
(nteractions in the edit prompt.
Original Image Edit Prompt Edited Image
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Core Challenge

* No Benchmark: Need basic interaction & high-level reasoning in HOI editing.

« Wedak Metrics: Need region-sensitive pair assessment.
« Dynamic Remodeling: Need interaction remodeling, not static visual

appearance.
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HOIEdit Dataset

HOIEdit: A benchmark assessing across 3 progressive cognitive tiers.
L1 Foundational Editing: Edit basic human-object interactions.
« L2 Spatial Understanding : Ground interactions in right objects and places.

L3 Causal & Physical Reasoning: Ensure logical steps and physical effects.
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Figure 2. llustrative examples for hierarchical cognitive level in HOIEdit.

Taming 12V models for Image HOI Editing:
A Cognitive Benchmark and Agentic Self-Correcting Framework

Jiayi Gao!, Qingchao Chen?, Yuxin Peng!, Yang Liu!

L1: Foundational L2: Understanding L3: Reasoning

Data Curation: Fine-grained HOI evaluation data.

« Scene-aware editing instructions

« Human / object / context region annotations l“ u
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Self-Correcting Process Editing

SCPE: Self-correcting HOI editing with 12V * Dynamic Playbook: Reusable memory for
traces. prompt correction.
 Generator: refine prompt with Playbook - Stores strategies, pitfalls, and templates
+ Analyzer: detect frame-level failures * Learns from failure cases
* Reflector: turn failures into insights * Quides precise HOIl prompt generation

* Curator: update reusable strategies

« Output: select the best edited frame
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Quantitative Results

'Table 1. Quantitative Comparison. We report Interaction (I), Human (H), and Objcct (O) consistency across three cognitive levels. Note Table 4. Quantitative Comparison on SCPE on different vari-

Ilhdt I+Q&A scts the interaction score to 0 if the answer for context-aware question is wrong. SCPE only update for 1 iteration. ants with inference time. SCPE only updates for one iteration.
|
I : : : o
! Method | Sourcel L1: Foundational | L2: Understanding | L3: Reasoning Method Time Overall
| | | 1 HT ot | It I+Q&At Ht ot | It I+Q&At H? o7 (min) | IT Ht ot
| |
Flux.1 Kontext (Esser et al., 2024) Open (04961 0.8991 0.5347|05192 02780 0.8998 0.4631)|0.2052 0.0423 0.9653 0.8777 .
| ByteMorph (Chang et al., 2025) Open |0.4469 02000 0.2220|04279 02240 02227 0.1757|04156 0.1571 0.7480 0.6584 _CrronoEdit(Wu etal., 2025b) 20.0 0.5709 0.7607 0.6337
I Steplx-EQit(L:iu et al., 20.7:5b) Open (05396 0.7985 0.6533|0.5159 04058 0.7997 0.6472)10.5874 04194 0.8446 0.7640 Nano Banana(Google, 2025) - 0.7231 0.9595 0.8469
1 ChronoEdit{Wu et al., 2025b) Open (05823 0.7418 0.6023|0.5574 04608 0.7515 0.6160)|0.5620 04345 0.8205 0.7359 + SCPE (Ours) _ 0.7310 0.9602 0.8351
I Bagel(Deng et al., 2025) Open |0.6326 0.7940 0.4790]0.6065 04781 0.7804 0.5030(0.6013 04061 0.8516 0.5701
| "Qwen-Tmage-Edit PLUS(Wu et al., 2025a) | Closed | 0.6128 0.9343 0.8775|0.5984 04928 0.9395 0.7924|0.5878 0.3870 0.9593 0.8602  Wan 2.2 I2V(Wan et al., 2025) 30.0 |0.6804 0.9189 0.7807
: Nano Banana(Google, 2025) Closed | 0.7271 09537 0.8609(0.7040 0.5960 09590 0.7706 (0.7399 0.5782 09743 09185 + SCPE (Ours) 30.0 | 0.8199 0.9267 0.8565
1 Wan 2.2 12V (Wan et al., 2025) Open [0.6908 0.9166 0.7823]0.6608 05526 09113 0.7272]0.6822 0.5343 0.9306 0.8511 TurboDiffusion(Zhang et al., 2025a) | 1.4 |0.6290 0.8890 0.6967
1 Wan 2.2 12V + SCPE Open [0.8423 0.9260 0.8640]0.7909 0.6952 0.9269 0.8260)|0.8053 0.6528 09518 0.9073 + SCPE (Ours) 1.4 [0.7536 09118 0.7735
o
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Figure 9. Subject-object similarity comparison: HOI-Eval vs

Figure 6. Qualitative comparison on HOI-Edit. where ‘Qwen Plus’ stands for Qwen-Image-Edit PLus global metrics (instruction: place jacket on car hood).

Robustness Analysis Ablation study

Table 5. Quantitative comparison on HOI-Edit benchmark. Models and results are processed under independent evaluator GPT-5.4. T o .
able 3. Ablatlon Stlldy I 1S ° SCPE Performs best on

: : : interaction score and IDS i1s iden:

Method Source L1 (Foundational) L2 (Understanding) L3 (Reasoning) tity score (avergae of H & O). both | and IDS.

dl ll O HQ&AT M Of IQ&AT ™M il « OPE gives small interaction
Nano Banana Closed 0.7346 0.9437 09195 0.6134 09391 0.881 0.5587  0.9437 0.9319 Method Variant It IDS 1 . . .
Wan 2.2 Open  0.7325 0.8865 0.8804 0.6104 0.8978 0.8033  0.5012 0904 0.8832 Wan 22 12V 14B  0.6804 0.8494 gains but damages identity.
Wan22+SCPE Open  0.7870 0.8999 0.8967  0.6595 0913 0.8928 0.5878  0.9218 0.9066 + OPE 0.7028 0.7385 :

' ' * Pla R memory is ke
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Table 6. Evaluation of VLM-agnostic flexibility. This comparison isolates the Playbook’s logic from the specific reasoning engine, +SCPE 0.8199  0.8954 stable correction.

comparing Gemini and Qwen 3.5-VL. The near-consistent gains indicate that the accumulated physical priors, rather than the inherent
strength of a specific VLM, are the primary drivers of dynamic editing performance.

Playbook Visualization

Method Source L1 (Foundational) L2 (Understanding) L3 (Reasoning)
It Ht Of 1 hQ&At Ht Of It kQ&At HY Of
Wan22 12V (Wan etal,, 2025)  Open 06908 09166 07823 06608 05526 09113 07272 06822 05343 09306 08511 oo cnp oo oo e o LTI STPES om0 the existing objectsorginal identiy.
Wan 2.2 12V + SCPE OPCH 008423 0.9260 0.8640 m 0.6952 0.9269 0.8260 0'8053 0.6528 w 0'9073 [Pitfall1]: Defaulting to stasis to preserve consistency or altering object identity to facilitate motion.
Wan 2.2 12V + Qwen Playbook Open  0.8368 0.9115 0.8427 0.7922  0.6857 0.9048 0.7724 0.7928  0.6454 0.9551 0.8835 BT ] 1.3 related ;
Wan 2.2 12V + Gemini OPE Open  0.7396 0.8287 0.6658 0.7194 0.5910 0.8115 0.6429 0.6988  0.5724 0.8326 0.7013 - - - - - . —._._.__. GBEINGS A relateda sampres _ _ _ _ _ . _ . _._._..

[Strategy2] Combine relative direction with absolute object features
(e.g., 'the red cup on the left') to uniquely identify targets.
[Pitfall2]: Relying on viewer-dependent terms (e.g., 'left/right’)

. . causes target confusion. P ; ; ;
* COHS lSteht ga (NS AdCroOoss eva[uato rs Cl}’ld VLM agel’lts [Strategy3]: When two or more simgilar objects differ only by position, add precond|t|or.|s.orp.hyS|calpr<.)cess‘es tol.umpt(.) the final result.
a distinct visual feature (.g., “the mug with a handle on the left") in [Strategy5]: Explicitly link the action's intensity to visual byproducts (e.g.,
"causing dust to fly", "smoke rising") to complete the physical causality.

° PYOVng improvements come from Video_feed bQCK COYYeCtiOHaHd PlaYbOOk addition to “left’/"right” to uniquely identify the target. [Pitfall5]: High-energy actions (e.g., smashing, burning) occur without

[Pltfa.ll2]: With multiple potential targets, separat.mg the action from.the generating physical byproducts like dust, smoke, or debris. .
target in syntax causes the model to apply the action to the wrong object.

[Strategy4]: Enforce a strict “Step 1: Precondition, Step 2: Action or
middle process, Step 3: Consequence" chain to prevent logic gaps.
[Pitfall4]: The model acts as a "teleporter," skipping essential

memory, nhot evaluator bias or a specific VLM.
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