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YOLO-MFD: a multi-scale feature and dynamic head framework for 
prefabricated shoreline underwater object detection

YOLO
Recall

YOLO

-YOLOv11 mAP@0.5: 83.0% / Recall: 75.9%

-YOLO-MFD mAP@0.5: 84.4% (+1.4%) / Recall: 77.1% (+2.0%)
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GAN ,2024

GAN DEHAZE

Real-ESRGAN 

GAN -> DEHAZE / DEHAZE -> GAN

GAN -> DEHAZE 
HAZE: 0.230

Real-ESRGAN DEHAZE GAN -> 
DEHAZE
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(
,2025)

SUIM-Net SAM

SAM IoU 0.676 SUIM-Net 0.581

SAM
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YOLO (
,2025)

: YOLO

: 79 265
: YOLOv5 / v10 / v11 : n, s, m

F1
: YOLO11s 0.40 F1 0.808

- : 
- : 
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DUO YOLO11m YOLO11l YOLO12m
YOLO12l RT-DETR-L RF-DETR-Base

100
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YOLO(YOU ONLY LOOK ONCE)
CNN
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YOLO(YOU ONLY LOOK ONCE)

1 YOLO [5]
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RT-DETR(REAL-TIME DETECTION TRANSFORMER)
Baidu 2023

Transformer
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RT-DETR(REAL-TIME DETECTION TRANSFORMER)

2 RT-DETR [6]
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RF-DETR(ROBOFLOW DETECTION TRANSFORMER)
Roboflow 2025
Transformer
RT-DETR
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RF-DETR(ROBOFLOW DETECTION TRANSFORMER)

3 RF-DETR [7]
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TP(True Positive)

TN(True Negative)

FP(False Positive)

FN(False Negative)

Precision
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Recall

F Precision Recall
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mAP(mean Average Precision)
IoU

mAP@0.5 IoU 0.5

IoU(Intersection over Union)

N

AR
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DUO
1
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7,887Holothurian

50,156Echinus

1,924Scallop

14,548Starfish

4 Precision 5 Recall
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6 F
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7 mAP@50 8 mAP@50 95
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YOLO12 YOLO11 RT-DETR-L RF-DETR

YOLO12m Precision 0.885 Recall 0.796

YOLO12l mAP50 0.876 mAP50-95 0.701

YOLO11 YOLO12
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9 YOLO11m 10 YOLO11l 11 YOLO12m 12 YOLO12l
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13 RT-DETR-L
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Recall

YOLO11l YOLO12m
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