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Figure 1. Comparative detection performance of competing methods on a real-world CCTV image of an industrial spill. We
visualize and contrast the predictions of three models: (1) a Zero-Shot Qwen2.5-VL-32B baseline without adaptation, (2)
a PEFT-adapted Qwen2.5-VL-32B using LoRA on synthetic and web-scraped public data, and (3) a finetuned RF-DETR
Base model trained on the same hybrid dataset. The ground-truth annotation is overlaid for reference. This qualitative
comparison highlights the relative gains.
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Table 1. T A MR KB SEL

Parameter Value / Configuration

Scene Generation Specifics
Base Model Stable Diffusion XL 1.0 [46]

Image Resolution 1024 x 1024

Sampler DDPM-SDE-2m-GPU

Scheduler Karras

Sampling Steps 64

CFG Scale 8

LoRA Strength 0.2-0.4

IP-Adapter IP Composition+CLIP-ViT-H [22, 33]

IP-Adapter Strength 0.6

Inpainting Specifics
Inpainting Model SDXL-Turbo Inpainting [45]
Differential Diffusion Enabled

Mask Feathering 50 pixels
Mask Opacity 5 %
Denoise Strength 0.5-0.6
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Table 2. fEAIFALLE L, F¥arA @ IoU = 0.5,

Method 3B B 32B

Zero-Shot 0.25 0.35 0.42
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ICL (10 shots) 0.39 0.53 0.62
ICL (15 shots) 0.37 0.52 0.63
LoRA (L) 0.36 0.52 0.58
LoRA (V) 0.42 0.58 0.65
LoRA (V+L) 0.46 0.63 0.71

Table 3. 7E LA VA4 LR I3 @ IoU = 0.5,

Method 3B B 32B

Zero-Shot 0.11 0.15 0.24
ICL (5 shots) 0.21 0.26 0.33
ICL (10 shots) 0.24 0.29 0.34
ICL (15 shots) 0.23 0.28 0.36
LoRA (L) 0.19 0.23 0.31
LoRA (V) 0.26 0.31 0.41
LoRA (V+L) 0.29 0.34 0.49
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Table 4. FEMRELEK (mAP@50),

Model / Method

Public Dataset (mAP@50) Proprietary (mAP@50)

Qwen-VL 7B (Zero-Shot) 0.35 0.15
Qwen-VL 32B (Zero-Shot) 0.42 0.24
Baselines (Fine-Tuning w/ Synthetic + Public Data)

YOLOv11 0.81 0.64
RF-DETR 0.83 0.67
Proposed Method (PEFT w/ Synthetic + Public Data)

Qwen-VL 7B + LoRA (V+L) 0.78 0.66
Qwen-VL 32B + LoRA (V+L) 0.84 0.71
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8.2.
B. /s THEANY RE Y Huen (FAEm)

e 1F: ”A factory interior, close-up of industrial equip-
ment, image captured via a colored high-quality
high-end inspection camera, clear mechanical de-
tails, realistic metallic textures, authentic lighting,
natural industrial setting, accurate machinery com-
ponents, subtle equipment variations, realistic wear
and tear.”

o fii: 7Text, watermark, low quality, jitter, nsfw,
stickers, labels, blurred details, distorted equip-
ment, cartoonish or unrealistic textures, unnatural
colors, overly bright lighting, irrelevant objects, hu-
man presence, animals, plants, visible text, dupli-
cated or repeated elements, unrealistic proportions,
overly polished surfaces, plastic-like or artificial ap-
pearance.”

BRI (R :

e 1E "Realistic oil spill in factory with brown or black
stains, industrial scene with dark oil leakage stains,
brown-black oily patch on factory floor, factory oil
spill with realistic black sludge, realistic factory en-
vironment with oil smears, black or brown oil leak-
age on industrial surface, dirty oil-stained floor in
realistic factory, blackened spill area in a manu-
facturing plant, authentic oil spill marks on brown
concrete, industrial realism with black or brown oil
spill.”

o ff1 ”Cartoon, anime, illustration, painting, drawing,
lowres, blurry, pixelated, overexposed, unrealistic,
stylized, clipart, animated, text, watermark, signa-
ture, frame, border, extra limbs, distorted hands,
shiny, plastic, toy-like, glossy, yellow tint, white
overlay, newspaper texture, poster art, human fig-
ures, fingers, deformed body parts, 3D render, CGI,
artifact, sketch.”
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C. &V 5 LoRA FL'E Fif LoRA SZEER(E I AR i%
B
o Hi4: 8

o HiAF o 1/8

o fiAbEs: AdamW, 2233 5e-5
o fififf:: NVIDIA A100 80GB
R E (COCO XAk ) :

“image_id”: 134,
“category_id”: 3,

"bbox”: [256, 411, 142, 95],
”score”: 0.97

}
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RS BRI T AR T SRS 4 5 3L

Table 5. Qwen-7B FEA[A] ToU B{E Ky

Method 0.5 0.6 0.7 0.8 0.9
Zero-Shot 0.35 0.22 0.15 0.08 0.02
ICL (10-shot) 0.53 041 0.29 0.17 0.05
LoRA (V) 0.58 0.49 0.38 0.26 0.10

LoRA (V4+L) 0.63 054 042 029 0.13
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(a) AIF (ML)

SDXL Generated Synthetic Images

Manually Annotated Masks - Gaussian Filter + Feathering

SDXL Turbo Inpainted Images with Spills

(b) B R
Figure 7. $flideriA
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