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SREdit: A Self-Rewarding Framework with Intrinsically Aligned
Critic for Image Editing

Anonymous Author(s)

Abstract

Recent advances in reinforcement learning for image editing show
promise, yet we observe a fundamental bottleneck: the cognitive
misalignment between decoupled MLLM interpreters and exter-
nal reward models often induces reward hacking that manifests as
unintended semantic drift. To address this, we propose SREdit, a
unified self-rewarding framework that internalizes the evaluation
process within the editing model. SREdit employs an intrinsically
aligned Critic that utilizes Semantic Instruction Atomization (SIA)
to ensure that rewards are strictly grounded in the model’s own
reasoning. Specifically, SIA decomposes complex directives into
weighted, atomic sub-instructions, converting the MLLM’s internal
semantic priors into an explicit evaluation protocol. To prevent
global semantic corruption, we further introduce Spatial Reward
Reweighting, which leverages cross-attention dynamics to spa-
tially constrain optimization to semantically relevant regions. This
synergistic approach ensures that reward signals are not opaque
global scores, but a structured manifestation of the model’s task
comprehension. Experimental results demonstrate that SREdit sig-
nificantly outperforms state-of-the-art baselines, achieving a 3.8%
improvement on GEdit-Bench, 2.5% on ImgEdit-Bench, and 3.8%
on KRIS-Bench. By unifying interpretation and evaluation into a
single cognitive loop, SREdit establishes a superior paradigm for
high-fidelity, instruction-consistent image synthesis.

CCS Concepts

+ Computing methodologies — Computer vision.
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1 Introduction

Image editing, the task of precisely modifying visual content accord-
ing to natural language directives, has transitioned from global style
transfers to fine-grained, instruction-driven manipulations. Cur-
rent state-of-the-art approaches primarily follow the MLLM-DiT
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Figure 1: Illustration of Cognitive Mismatch in RL-based Im-
age Editing. Top: An external reward model evaluates edits
based on preferences that may diverge from MLLM’s instruc-
tion understanding, leading to misaligned optimization. Bot-
tom: Our framework aligns instruction understanding and
reward evaluation via self-rewarding.

paradigm, coupling a Multimodal Large Language Model (MLLM)
with a Diffusion Transformer (DiT), such as Step1X-Edit [25] and
Qwen-Image-Edit [41]. In this architecture, the MLLM functions
as the cognitive core, translating user intent into semantic tokens
that guide the DiT’s visual synthesis.

To improve controllability and visual quality, recent studies have
explored integrating reinforcement-learning (RL) with diffusion
models. Methods like FlowGRPO [24] and DiffusionNFT [54] in-
corporate GRPO [36] into flow-matching frameworks to optimize
diffusion sampling toward reward signals. More recent works, in-
cluding Think-Gen [17], apply RL separately to MLLM and DiT
modules to enhance image understanding and generation. These
approaches typically rely on external reward models—often MLLMs
fine-tuned on large-scale human preference datasets [26, 27]—to
evaluate generated images.

Despite these advances, achieving reliable alignment between
user instructions and edited images remains challenging. We iden-
tify one critical limitation in current RL-based image editing meth-
ods. Cognitive misalignment between MLLM understanding
and reward evaluation. Conventional RL-based MLLM-DiT edit-
ing frameworks typically freeze MLLM parameters and fine-tune
only the DiT under the guidance of an external reward model. While
the external scorer can "see" the instruction and the edited image,
it acts as a Generic Observer that evaluates the result based on a
static preference distribution. This leads to a critical failure: the ex-
ternal scorer lacks the instance-specific reasoning trace generated
during the initial interpretation phase. This cognitive misalignment
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induces reward hacking, where the editing model exploits the ex-
ternal scorer’s general biases at the expense of precise instruction
compliance, ultimately manifesting as unintended semantic drift,
as illustrated in Figure 1.

To address this, we propose SREdit, a novel self-rewarding frame-
work that establishes Cognitive Closure by internalizing the
evaluation process within the editing framework. Specifically, we
first consolidate instruction understanding and reward evaluation
within a single, consistent MLLM. This architectural choice ensures
that the Critic operates on the exact same latent manifold as the
Interpreter, fundamentally eliminating the representation bias in-
herent in decoupled systems. Beyond mere architectural unification,
we further introduce Semantic Instruction Atomization (SIA)
to transmute a shared backbone into a truly intrinsically aligned
Critic via a logically consistent reasoning trace. Supported by our
specialized Atomic Instruction Decomposition Dataset of 40K sam-
ples, SIA empowers the MLLM to decompose abstract directives
into weighted, atomic sub-instructions. By propagating these atom-
ized components and their assigned execution priorities directly to
the evaluation phase, SREdit ensures that the Critic’s judgment is
strictly conditioned on the same task-specific logic used during in-
terpretation. This transforms opaque global rewards into an explicit,
verifiable protocol, ensuring that the self-rewarding mechanism is
not only physically consolidated but also logically synchronized.

Complementing this semantic rigor, we further address the spa-
tial indiscriminacy inherent in current DiT update strategies. Con-
ventional RL-based frameworks [24, 54] typically propagate reward
signals uniformly across the entire image manifold. While effec-
tive for holistic text-to-image synthesis, this global optimization is
ill-suited for the localized nature of image editing, where indiscrim-
inate gradients often lead to "collateral" modifications in non-target
areas. To resolve this, we propose Spatial Reward Reweighting,
a strategy that translates the granular outputs of SIA into precise
spatial constraints. By leveraging the cross-attention dynamics be-
tween the aligned reasoning tokens and visual latent features, we
dynamically reweight the RL loss function to concentrate optimiza-
tion on task-relevant pixels. This mechanism ensures that gradients
are sequestered to regions requiring modification while suppressing
updates in irrelevant areas, thereby spatially anchoring feedback to
maximize editing fidelity and prevent global semantic corruption.

SREdit employs a two-stage training strategy. Initially, the MLLM
undergoes Supervised Fine-Tuning on our curated Atomic Instruc-
tion Decomposition Dataset—a 40K-sample corpus designed to in-
still the latent logic of Semantic Instruction Atomization. Once the
model masters structured task decomposition, its decoded reason-
ing traces serve as intrinsic reward criteria to drive the RL opti-
mization of the DiT. This pedagogical progression ensures that the
synthesis process is strictly governed by the model’s own fine-
grained task comprehension. To facilitate further research, we
release this dataset as one of the first open-source benchmarks
specifically curated for human-aligned image editing via verifiable
sub-instructions.

In summary, our contributions are as follows:

e Observation. We characterize the critical observation in
RL-based image editing, revealing how the decoupling of

Anon.

interpretation and evaluation leads to cognitive misalign-
ment. Through quantitative analysis, we demonstrate that
this gap is a primary driver of reward hacking and semantic
drift in current decoupled systems.

e Framework. We propose SREdit, which achieves Cogni-
tive Closure by internalizing evaluation within a Unified
Backbone. We introduce Semantic Instruction Atomization,
powered by our 40K-sample dataset, to ensure rewards are
grounded in Aligned Reasoning. This is further synergized
with Spatial Reward Reweighting to spatially anchor RL
optimization to semantically relevant regions.

e Evaluation. Extensive experiments across GEdit-Bench,
ImgEdit-Bench, and KRIS-Bench confirm SREdit’s superi-
ority. Our framework significantly outperforms state-of-
the-art baselines in both instruction compliance and visual
fidelity, validating the efficacy of our intrinsically aligned
self-rewarding paradigm.

2 Related Work
2.1 Image Editing Models

The instruction-based image editing task aims to modify specific
content in an image according to natural language instructions.
Early approaches, such as InstructPix2Pix [2], MagicBrush [51],
MAG-Edit [28], and HQ-Edit [16], are primarily built upon stable
diffusion and fine-tune UNet-based diffusion models on instruction-
image pairs. Subsequently, DiT-based architectures have been in-
troduced, exemplified by DiffEdit [8], MIGE [38], and Flux-Kontext
[20]. More recent advances have explored unified multimodal mod-
els capable of both understanding and generation within a single
architecture, including BAGEL [9], OmniGen [45], and OmniGen2
[42]. Alternatively, some recent methods decouple these two capa-
bilities through a modular design, employing a multimodal large
language model (MLLM) for instruction understanding and a DiT
for image generation, as seen in MetaQuery [33], FireEdit [58],
Step1X-Edit [25], Qwen-Image-Edit [41], and GLM-Image [56]. De-
spite these advances, existing methods still encounter challenges in
achieving precise and controllable editing. In this paper, we build
upon the MLLM-DiT paradigm and further optimize the reinforce-
ment learning strategy to enhance both editing controllability and
visual fidelity.

2.2 Reinforcement Learning in Image Editing

Recent advances have explored reinforcement learning (RL) to im-
prove instruction-image alignment beyond conventional super-
vised fine-tuning. Early approaches such as DPOK [10], Parrotxia
[21], and MPVRL [15] investigated RL-based fine-tuning for text-
to-image (T2I) models, integrating both single and multi-reward
functions, and demonstrated superior performance in aligning
model outputs with human preferences. Building on these foun-
dations, GRPO further advances this paradigm. Reprompt[43] em-
ploys GRPO to refine prompts, addressing the issue of insufficient
expression in short prompts through explicit reasoning mecha-
nisms. FlowGRPO [24] and DanceGRPO [47] extend the GRPO
paradigm to visual generation tasks. DiffusionNFT [54] further en-
hances training efficiency by reformulating RL optimization into
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a forward-pass-only procedure. Think-Gen [17] proposes the Sep-
GRPO training strategy, which applies RL separately to the MLLM
and DiT modules, thereby enhancing both image understanding
and generation capabilities.

These RL-based methods primarily rely on external reward mod-
els to evaluate edited images. Early works such as EditCLIP [40] and
Instruct-CLIP [6] employ basic semantic-image alignment evalua-
tors like CLIP [35], while recent approaches such as ImageReward
[46], HPSv3 [27], and EditScore [26] utilize MLLMs fine-tuned on
large-scale human preference datasets to jointly assess semantic
consistency and perceptual quality. However, cognitive misalign-
ment remains between the understanding of MLLM and the eval-
uation of reward models, as external models lack access to the
instance-specific reasoning trace from instruction interpretation.
This disconnect can lead to reward hacking, resulting in semantic
drift and reduced instruction compliance. To address this, we pro-
pose SREdit, which fundamentally differs from existing methods
by internalizing the evaluation within the editing framework to
enhance image editing quality and semantic alignment.

3 Motivation

Existing reinforcement learning for MLLM-DiT based image editing
models relies on a decoupled "Interpret-Draw-Evaluate” pipeline.
Here we conduct an empirical analysis focused on the misalignment
between MLLM interpreters and reward models.

Cognitive Misalignment. We first analyze the semantic align-
ment between the MLLM’s instruction understanding (decoded
from its hidden states) and the reward model’s evaluation criteria
(reasoning traces generated during scoring). To ensure robustness,
we employ three representative reward models (EditScore [26],
GPT-40 [29] , and Gemini3-Flash [13]) to rate their semantic con-
sistency with MLLM in QwenImage. We use GPT-5.2 [30] to rate
their semantic consistency on a 1-10 scale. As shown in Figure 2(a)
Baseline, we observe that alignment scores for vanilla decoupled
pipelines fall within a mediocre range of 4-5. This indicates a severe
Cognitive Misalignment: the external Critic frequently evaluates
the edit based on a preference distribution that diverges from the
Interpreter’s original execution plan.

Aligned Reasoning. Interestingly, we observe that a straight-
forward baseline, Paragraph Intent Sharing, which appends the
MLLM’s raw understanding text directly into the reward model’s
prompt, yields a substantial gain in alignment. This performance
boost underscores that Aligned Reasoning is indeed the primary dri-
ver for high-fidelity editing. Building on this promising result, we in-
troduce Semantic Instruction Atomization to further unlock the po-
tential of reasoning alignment. By prompting the MLLM to decom-
pose composite directives into atomic, verifiable sub-instructions,
which are then given to reward model for evaluating. As shown in
Figure 2(a), this atomic intent sharing achieves the most effective
alignment, substantially outperforming both default and paragraph-
level sharing.

Unified Model. Building on the necessity of aligned reasoning,
we further investigate whether instruction interpretation and re-
ward evaluation can coexist within a single MLLM to eliminate
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Figure 2: Motivation for SREdit. (a) Impact of Reasoning
Alignment via Instruction Atomization. (b) Performance
Gains from Unified Representation.

representation bias. To validate this, we conduct a controlled sub-
stitution: replacing the generic MLLM (Qwen2.5-VL [1]) in Qwen-
Image-Edit [41] with a preference-pretrained reward model (Ed-
itScore [26]), effectively using the eventual Critic as the editing In-
terpreter. Remarkably, while maintaining an identical pipeline, this
configuration yields unexpectedly consistent performance gains
across GEdit-Bench (Figure 2(b)). This surprising synergy suggests
that a unified cognitive manifold, where the agent evaluates its own
task logic, not only preserves but actively reinforces task compre-
hension.

These empirical insights provide the catalyst for SREdit, a frame-
work that formally closes the loop between understanding and
evaluation in image editing tasks.

4 Self-Rewarding Framework

The overall architecture of the proposed SREdit is illustrated in
Figure 3. SREdit is built upon two core modules: (1) Semantic
Instruction Atomization, which unifies instruction understand-
ing and reward evaluation within a single MLLM backbone (Sec-
tion 4.1), and leverages decomposed atomic sub-instructions as
fine-grained, checklist-based reward criteria (Section 4.2); and (2)
Spatial Reward Reweighting, which leverages cross-attention
maps to spatially concentrate the RL optimization on instruction-
relevant regions (Section 4.3).

4.1 Unified Representation via Single Backbone

SREdit is architecturally built upon Qwen-Image-Edit [41], which
originally decouples instruction understanding (via Qwen2.5-VL)
and reward evaluation (via EditScore). To eliminate the representa-
tion gap between intent comprehension and quality evaluation, we
unify these cognitive functions within a single MLLM. Specifically,
we adopt EditScore [26], a backbone pre-trained on large-scale
human preference data, as our unified interpreter and critic.

4.1.1  Structured Instruction Decomposition. To empower the back-
bone with structured reasoning, we construct an atomic instruc-
tion decomposition dataset containing 40K samples with atomic
sub-instructions and importance weights (details in Section 4.4),
and perform supervised fine-tuning on EditScore to enable struc-
tured sub-instruction generation. Given an editing instruction I and
source image xs,c, we prompt the MLLM to decompose the editing

291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348



359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

ACM Multimedia ’26, November 10-14, 2026, Rio de Janeiro, Brazil

®

Semantic Instruction Atomization

Anon.

d%‘ Edit @
, instruction :

“Change the background System Prompt: '
to the ocean”’ Your task is to evaluate...
Input Image Here’s Check List: — MLLM Reward Model
} 0.7 | - Is Background Sea?
0.3 | - Is it Blue Sky at Top? | |
VAE . :
Weight; )
Encoder MLLM } MLLM I mapping eight; SC; 70
T : 07 0.9
¥ Atomic Instruction Decomposition = 0.7
Instruction We'th 03 0.6
x Tokens * Replace Floor with Sea. 0.7
<Decomp>
Yellow t . 0.3
- Top change to blue sky [w=0.3] “,eo::\vv;)zz Add Blue Sky at Top. SC \
</Decomp> 1 ocean ... ]‘ Gk

0 Diffusion Transformer Blocks J (:)

Reward 1 = +/SC x PQ

WO g — ol WO |y —aol?

= < L=r +(1-7)
RL Update zZ+ Z
Spatial Reward Reweighting Attention Weight Matrix
or_ | ~ e SEES
i aggregate marginalize reshape
[ — | —— , sses
Muli-lyer | sum over Ny B T interpolatc g @@
Edited Images Attention score RLxNixN: Ac RN1X N1 S RV W e REXW

Figure 3: Overview of the SREdit framework. The MLLM conducts Semantic Instruction Atomization, decomposing editing
instructions into weighted atomic sub-instructions. These sub-instructions are subsequently transformed into verification
questions for decomposition-based reward computation. Spatial Reward Reweighting utilizes cross-attention maps to focus the
RL loss on regions most relevant to the instructions, enabling more precise and targeted optimization.

instruction into a set of atomic sub-instructions 7~ = {t1,t3,..., tx }.
Each sub-instruction #; describes a single, verifiable editing oper-
ation (e.g., “add sunset sky” or “replace background with ocean”),
ensuring that complex instructions are broken down into indepen-
dently assessable components. These sub-instructions are enclosed
within special delimiter tokens <Decomp>...</Decomp>.

4.1.2  Feature Extraction and Conditioning. Following the decompo-
sition, the MLLM generates a description of the expected edited im-
age following the </Decomp> token. We extract the hidden states h
from the MLLM’s final layer corresponding to this post-decomposition
sequence, which serve as the conditioning signal for the DiT. This
design effectively isolates the essential editing guidance from the
intermediate reasoning process, thereby enabling the DiT to focus
on precise, instruction-driven generation [17].

4.2 Aligned Reasoning via Atomic Instruction

While the unified representation provides a shared embedding,
the core challenge lies in translating these latent states into pre-
cise, actionable reward signals. To address this, SREdit employs a
Checklist-based Verification mechanism, ensuring that the reward
evaluation is explicitly anchored to the atomic reasoning performed
during the understanding stage.

4.2.1 Instruction-to-Question Mapping. The decomposed atomic
instructions 7 extracted from the <Decomp> block serve as a struc-
tured checklist for the reward evaluator. Each sub-instruction is
converted into a verification question via a fixed template (e.g.,

"Replace floor with sea" — "Check whether this requirement is
fulfilled: Replace floor with sea"), ensuring that instruction under-
standing and reward evaluation operate on identical atomic task
specifications.

4.2.2 Decomposition-based Reward. The reward model assesses
each sub-instruction # individually, producing a sub-instruction-
level score SC; € [0, 1] that measures whether the corresponding
editing operation has been successfully completed. Since differ-
ent sub-instructions may vary in importance or complexity, we
prompt the MLLM to generate an importance weight w; for each
sub-instruction during decomposition, and compute the weighted
semantic consistency score as:

X K
SC = Z:‘ w; - SC;,  where Z:‘ w; = 1. (1)
i= =

Following VIEScore [19], the reward model also evaluates the edited
image and produces a single score PQ € [0, 1] that captures overall
visual fidelity. The final task-level reward for each edited image is
computed by combining both scores:

r =+/SC - PQ. @)

4.3 Targeted Reward via Spatial Reweighting

While the proposed self-rewarding framework provides semanti-
cally aligned reward signals, the RL loss is still applied uniformly
across all spatial locations. In practice, image editing often involves
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modifying only specific regions, and uniform gradient distribution
across the entire image can result in inefficient optimization and
may even degrade unedited areas. To address this issue, we intro-
duce a Spatial Reward Reweighting mechanism that leverages
the DiT’s cross-attention maps to identify instruction-relevant re-
gions, thereby spatially focusing RL optimization on areas requiring
modification.

During the denoising process of the DiT, each transformer block
performs joint attention between image tokens and text tokens.
This cross-attention naturally encodes which image regions are
semantically associated with the editing instruction. Specifically,

within the [-th transformer layer, let Qfm e RN*4 and fot

RNT*4 denote the query vectors of image tokens and the key vectors
of text tokens, respectively, where Ny is the number of image tokens,
Nr is the number of text tokens, and d is the head dimension.
We extract the image-to-text attention sub-matrix from the joint
attention computation:

leg txt

A; = softmax € RNr<Nt 3)

which captures the degree to which each image token attends to
the instruction tokens.

Following prior analyses [37, 57] showing that deeper trans-
former layers produce more semantically meaningful attention
maps, we select the last L layers of the DiT for attention extraction.
We aggregate the attention maps A; across these layers and the
first S denoising steps, averaging over all attention heads:

AR R Do o

€8y, s=1 h=1

where S; denotes the set of selected layers, H is the number of
attention heads, and A is the averaged attention map. Early denois-
ing steps are preferred as they establish the coarse spatial layout of
the edit.

To derive a per-image-token relevance score, we marginalize A
over the text token dimension:

Nr
Watn (1) = AGj), i=1,...,Ny, (5)
j=1

which measures the total attention each image token allocates to
the editing instruction. The resulting vector w € R is reshaped
to the latent spatial grid and normalized to unit mean to obtain the
spatial weight matrix:

reshape(Wattn, H, W)

W = e REXW, (6)
mean(wattn)

where (H, W) is the spatial resolution of the latent representation.
Thus, image regions with strong attention to the instruction tokens
receive higher weights, while irrelevant regions are down-weighted.

Following DiffusionNFT [54], we adopt the NFT training objec-
tive that contrasts implicit positive and negative predictions. To
incorporate spatial guidance, we reweight the loss at each location
using W:

= Zw“” ORI @)
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Figure 4: Pipeline for constructing the atomic instruction
decomposition dataset.
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Figure 5: (a) Data distribution of atomic instruction decom-
position dataset. (b) Example of instruction decomposition.
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where % and X, are implicit positive and negative predictions,
respectively. The normalization factors Z* and Z~ are computed
adaptively as:

Z* =mean(|%] — xo| - W), Z~ =mean(|z; —xo|- W), (9

which scale the loss based on the prediction error magnitude in
instruction-relevant regions, preventing gradients from being dom-
inated by easily predicted background areas. The final training loss
is defined as:

L=r-L"+(1-r)-L", (10)
where r € [0, 1] is the normalized reward. By concentrating gra-
dient signals on regions the DiT itself identifies as instruction-
relevant, this mechanism improves optimization efficiency and
preserves fidelity in unedited areas.

4.4 Atomic Instruction Decomposition Dataset

To support the self-rewarding framework training, we employ a
systematic workflow to construct the atomic instruction decom-
position dataset. As illustrated in Figure 4, the process consists of
three main stages. (1) Sample Preparation. As shown in Figure 5,
we collect approximately 40K image editing samples across mul-
tiple editing categories, from ImgEdit [48], StyleBooth [14], and
PromptFixData [50]. (2) Automated Decomposition and Filter-
ing. Each instruction is automatically decomposed into atomic sub-
instructions using GPT-5.2. To maintain focus on actionable edits,
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Table 1: Quantitative comparison of state-of-the-art on ImgEdit-Bench across different editing tasks. "Overall” score is calculated

as the average across all tasks.

Models Add Adjust Extract Replace Remove Background Style Hybrid Action Overall
MagicBrush [51] 2.84 1.58 1.51 1.97 1.58 1.75 2.38 1.62 1.22 1.83
Instruct-P2P [2] 2.45 1.83 1.44 2.01 1.50 1.44 3.55 1.20 1.46 1.88
AnyEdit [49] 3.18 2.95 1.88 2.47 2.23 2.24 2.85 1.56 2.65 2.45
UltraEdit [53] 3.44 2.81 2.13 2.96 1.45 2.83 3.76 1.91 2.98 2.70
ICEdit [52] 3.58 3.39 1.73 3.15 2.93 3.08 3.84 2.04 3.68 3.05
Step1X-Edit v1.1 [25] 3.88 3.14 1.76 3.40 2.41 3.16 4.63 2.64 2.52 3.06
UniWorld-V1 [23] 3.82 3.64 2.27 3.47 3.24 2.99 4.21 2.96 2.74 3.26
BAGEL [9] 3.81 3.59 1.58 3.85 3.16 3.39 4.51 2.67 4.25 3.42
OmniGen2 [42] 3.57 3.06 1.77 3.74 3.20 3.57 4.81 2.52 4.68 3.44
Flux-Kontext-dev [20] 3.83 3.65 2.27 4.45 3.17 3.98 4.55 3.35 4.29 3.71
Ovis-U1 [39] 3.99 3.73 2.66 4.38 4.15 4.05 4.86 3.43 4.68 3.97
GPT Image 1 [High] [31] 4.61 433 2.90 435 3.66 4.57 493 396 489 4.20
UniWorld-V2 [22] 4.29 4.44 4.32 4.69 4.72 4.41 491 3.83 4.83 4.49
Qwen-Image-Edit [41] 4.38 4.16 3.43 4.66 4.14 4.38 4.81 3.82 4.69 4.27
SREdit (Ours) 4.45 4.53 4.41 4.75 4.78 4.48 4.95 3.88 4.90 4.60

Table 2: Quantitative evaluation of state-of-the-art image
editing methods on GEdit-Bench and KRIS-Bench

GEdit-Bench KRIS-Bench

Model

sC PQ OS] FK CK PK OS]
ICEdit [52] 494 739 487 4699 42.73 27.76 40.70
Omnigen [45] 5.88 5.87 5.01 33.11 28.02 23.89 28.85
Omnigen 2 [42] 7.16 6.77 6.41 57.36 44.20 47.79 49.71
BAGEL-thinking [9] 7.70 651 6.66 66.18 61.92 49.02 60.18
BAGEL [9] 748 6.80 6.60 60.26 55.86 51.69 56.21
Uniworld-V1 [23] 493 743 485 4771 4480 4792 50.27
Hidream-I1 [3] 5.66 6.06 5.01 4331 50.05 37.64 44.72
Hidream-E1.1 [3] 7.15 6.65 6.42 4352 44.71 36.08 42.25

Flux-Kontext-dev [20] 7.16 737 6.51 5328 50.36 42.53 49.54
UniWorld-Kontext [22] 7.28 7.49 6.74 5550 5139 43.76 51.04
Step1X-Edit v1.1 [25] 7.66 735 6.97 53.05 5434 44.66 51.59
Qwen-Image-Edit [41] 8.00 7.86 7.56 61.47 56.79 47.07 56.15
DiffusionNFT [54] 8.04 7.63 7.77 6238 5821 4856 57.89
SREdit (Ours) 8.47 827 8.07 6512 6135 5218 62.47

we apply rule-based filtering to remove non-editing directives (e.g.,
“Preserve the background unchanged”). (3) Expert Annotation.
The filtered data is rigorously reviewed by professional annota-
tors. For each sample, they ensure that 1) every sub-instruction is
reasonable and well-defined, and 2) no sub-instruction contradicts
the main editing instruction. Annotators also assign importance
weights to each sub-instruction, providing structured, high-quality
supervision for instruction decomposition and reward modeling.

5 Experiments

5.1 Experimental Setup

5.1.1 Benchmarks. We conduct experiments on three widely-used
image editing benchmarks. GEdit-Bench and ImgEdit-Bench evalu-
ate fundamental image editing capabilities, while KRIS-Bench [44]
targets advanced reasoning and abstract instruction interpretation.
On GEdit-Bench, we report Semantic Consistency (SC), Perceptual
Quality (PQ), and Overall Score (OS) using VIEScore [19], which is

evaluated by GPT-4.1 [32]. On ImgEdit-Bench, we also use GPT-4.1
to rate each sample from 1 to 5 based on instruction adherence,
editing quality, and detail preservation, with the final score capped
by instruction adherence. On KRIS-Bench, we use GPT-4o to pro-
vide 1-5 ratings for Visual Consistency, Visual Quality, Instruction
Following, and Knowledge Plausibility.

5.1.2 Baselines. We compare our method against state-of-the-art
image editing models, including ICEdit [52], Omnigen [45], Om-
nigen 2 [42], BAGEL [9], Uniworld [23], Flux-Kontext-Dev [20],
Step1X-Edit [25], Qwen-Image-Edit-2509 [41], DiffusionNFT [54]
(finetuned on Qwen-Image-Edit-2509).

5.1.3 Implementation Details. We build SREdit upon Qwen-Image-
Edit and use EditScore [26] as the base reward MLLM. We conduct
two-stage training. In stage one, we finetune the MLLM on our
instruction decomposition dataset, to jointly output decomposed
instructions with their importance weights. In stage two, we fine-
tune the DiT using RL under the self-reward framework. During
RL, we sample 12 images per prompt and train same steps for our
methods as DiffusionNFT. Experiments are conducted on eight
NVIDIA H20 GPUs. More training details are in the supplementary
materials.

5.2 Results

5.2.1 Quantitative Results. As shown in Table 2 and Table 1, SREdit
achieves state-of-the-art performance across three image editing
benchmarks. Compared to existing methods, it improves overall
scores by 3.8% (7.77 to 8.07) on GEdit-Bench, 2.5% (4.49 to 4.60) on
ImgEdit-Bench, and 3.8% (60.18 to 62.47) on KRIS-Bench.

On GEdit-Bench and ImgEdit-Bench, which evaluate fundamen-
tal editing capabilities, SREdit outperforms all open-source models.
Notably, compared to the base model Qwen-Image-Edit and its
RL-enhanced variant DiffusionNFT, SREdit demonstrates consis-
tent improvements in both semantic consistency and perceptual
quality, validating the effectiveness of our self-reward framework
in providing more aligned optimization signals.
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Change the weather to
heavy rain

“a' ,
~—— Add abackground
blur filter.

Change the text
'10000' to '18000'

Qwen-Image-Edit
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DiffusionNFT SREdit

Figure 6: Qualitative comparison of SREdit with previous methods.

On the more challenging KRIS-Bench, which requires advanced
reasoning and abstract instruction interpretation, SREdit achieves
an overall score of 62.47, outperforming Qwen-Image-Edit (56.15).
The performance gains suggest that our instruction decomposi-
tion mechanism effectively breaks down complex instructions into
atomic sub-instructions, enabling the model to better reason and
execute multi-step editing operations.

5.2.2 Qualitative Results. Figure 6 presents qualitative compar-
isons, highlighting three key advantages of SREdit. (1) Superior
instruction adherence: In the first row, only SREdit successfully
removes the background while preserving the Superman figure
with clear boundaries. (2) More realistic details: In the second
row, SREdit generates more detailed rain effects, benefiting from our
instruction decomposition that provides fine-grained guidance. (3)
Region-aware editing: In rows 3 and 4, SREdit precisely modifies
only target regions—applying background blur while keeping the
foreground person sharp, and editing text from “10000” to “18000”
without altering surrounding elements. This demonstrates the ef-
fectiveness of our region-aware reweighting mechanism.

5.2.3 User Study. In addition to GPT-based evaluation, we con-
ducted a human study with professional annotators. We randomly
sampled 200 editing tasks from GEdit-Bench and compared five
methods: Flux-Kontext-dev, BAGEL, Qwen-Image-Edit, Diffusion-
NFT, and SREdit (Ours). Ten professional annotators with back-
grounds in image editing were recruited for this evaluation. For
each test case, annotators were provided with the source image, the

Table 3: Ablation studies of SREdit on GEdit-Bench.

Method SC  PQ Overall Score
Qwen-Image-Edit (baseline) 8.00 7.86 7.56
+ Aligned Reasoning 8.24 8.08 7.79
+ Unified Model 8.41 8.15 7.90
+ Spatial Reward Reweighting 8.47  8.27 8.07

editing instruction, and the edited results, which were presented
in randomized order without revealing method labels. Each result
was rated on three criteria using a score of 1 to 5: (1) Instruction
Following: How faithfully the edited image reflects all aspects of
the editing instruction. (2) Visual Quality: The overall perceptual
quality, naturalness, and absence of artifacts. (3)Edit Precision:
Whether modifications are accurately localized to the intended re-
gions, leaving irrelevant areas unchanged. The results, summarized
in Figure 7, demonstrate that the evaluators prefer SREdit in all
three dimensions.

5.3 Ablation Studies and Analysis

5.3.1 Effectiveness of Each Component. To evaluate the effective-
ness of each component, we conduct ablation studies by progres-
sively adding components to the baseline. The results are shown
in Table 3, evaluating on GEdit-Bench. (1) Effect of aligned rea-
soning. We first evaluate the aligned reasoning mechanism, where
decomposed sub-instructions are explicitly shared with the reward
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Instruction
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B Kontext-dev
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SREdit (Ours)
Edit Visual
Precision Quality

Figure 7: User study results: SREdit receives the highest hu-
man evaluation scores across all dimensions.

model. This approach improves the overall score by 0.23, demon-
strating that aligning fine-grained instruction decomposition with
reward evaluation effectively reduces semantic inconsistency. (2)
Effect of unified model. We further unify instruction understand-
ing and reward evaluation within the same MLLM. This design
improves the overall score by 0.11, by mitigating model inter-model
bias. (3) Effect of region-aware reward reweighting. Finally,
incorporating the region-aware reward reweighting mechanism fur-
ther improves the overall score by 0.17. This confirms that spatially-
weighted supervision directs the optimization toward specific re-
gions related with instructions, enabling precise learning.

5.3.2  Visualization of Region-Aware Attention. We visualize the
attention maps extracted from DiT during evaluation. As shown in
Figure 8, for an editing instruction, we display the source image,
edited image and corresponding attention heatmaps. We observe
that the attention maps accurately highlight the regions on the face
mask, which allows more accurate learning in the RL training.

Add a face mask to the chef's face.

Figure 8: Visualization of reward model attention map.

5.3.3  lllustration of Instruction Decomposition. Figure 9 illustrates
how instruction decomposition enhances editing quality. Given the
abstract instruction “Modify it into an Impressionist oil painting,”
our MLLM decomposes it into three concrete sub-instructions cov-
ering brush stroke texture, edge softening and painterly motion.
The model without decomposition produces a result that fails to
capture fine-grained painterly details, whereas our decomposition-
guided result faithfully reproduces Impressionist characteristics.
This demonstrates that explicit atomic decomposition provides
more precise optimization targets, leading to both higher instruc-
tion compliance and superior visual fidelity.

Anon.

Input Image & " Edited Image Edited Image
astruction Atomic Instuction Decomposition wio Decomp. wi Decom

- Reduce photographic sharpness by
softening edges and blending contours
between objects. [w=0.2]

- Introduce subtle motion and softness in

the blossoms and branches through
painterly stroke direction. [w=0.3]

“Modify it into an
Impressionist oil
painting.”

Figure 9: An instruction decomposition example.

5.4 Generalization to Text-to-Image Generation

To verify the generalizability of our self-rewarding paradigm be-
yond image editing, we further extend the framework to the text-
to-image (T2I) generation task, which we denote as SREdit-T21.
Specifically, we employ Qwen-Image [41] as the base generative
model and conduct training on the FLUX-Reason-6M [11] dataset.
Our training pipeline follows the Self-Rewarding framework de-
scribed in Section 4, consisting of two main phases: atomic instruc-
tion fine-tuning of the MLLM and RL-based training for the DiT.
For the reward model, we utilize HPSv3 [27] to evaluate human
preference. We conduct evaluations on the OnelG-Bench(ZH) [4]
and compare our approach with current SOTA T2I methods. As
shown in Table 4, our method achieves an overall score of 0.563,
surpassing the baseline by 2.7%. These results demonstrate that
the self-rewarding decomposition mechanism consistently brings
performance improvements across different generative tasks.

Table 4: Performance comparison of Text-to-Image methods
on OnelG-Bench(ZH).

Model Alignment  Text Reasoning Style Diversity Overall]
Janus-Pro [7] 0.324 0.148 0.104 0.264 0.358 0.240
BLIP3-o0 [5] 0.608 0.092 0.213 0.369 0.233 0.303
BAGEL [9] 0.672 0.365 0.186 0.357 0.268 0.370
BAGEL+CoT [9] 0.719 0.127 0.219 0.385 0.197 0.329
Cogview4 [55] 0.700 0.193 0.236 0.348 0.214 0.338
Lumina-Image 2.0 [34] 0.731 0.136 0.221 0.343 0.240 0.334
HiDream-I1-Full [3] 0.620 0.205 0.256 0.304 0.300 0.337
Kolors 2.0 [18] 0.738 0.502 0.226 0.331 0.333 0.426
Seedream 3.0 [12] 0.793 0.928 0.281 0.397 0.243 0.528
GPT Image 1 [High] [31]  0.812 0.650  0.300  0.449  0.159 0.474
Qwen-Image [41] 0.825 0.963 0.267 0.405 0.279 0.548
SREdit-T2I (Ours) 0.831 0.968 0.285 0.419 0.271 0.563

6 Conclusion

In this work, we identify a cognitive mismatch problem in RL-based
image editing, where MLLM’s instruction-understanding may con-
flict with the evaluation criteria of an external reward model. To
resolve this, we propose a novel framework SREdit. Our method
decomposes instructions into atomic sub-instructions to enable
explicit task sharing, utilizes the same MLLM for self-consistent
optimization, and incorporates a spatial reward reweighting strat-
egy to focus learning on semantically relevant regions. Experi-
ments conducted on GEdit-Bench, KRIS-Bench, and ImgEdit-Bench
demonstrate that SREdit consistently outperforms strong baselines
across all benchmarks.
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