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Object Detection Method for Korla Fragrant Pears Based on MEW — YOLO

JIANG Yanwu'®  WANG Xiaoliang' CHEN Jun' HU Guangrui’
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Mechanical and Electrical Engineering, Xinjiang Agricultural University, Urumqi 830052, China
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Abstract; Accurate detection of Korla fragrant pear fruit is a key prerequisite for intelligent low-damage
harvesting, as detection accuracy and real-time performance directly affect the operational efficiency and
stability of harvesting robots. However, existing methods still face challenges in practical orchard
applications due to variations in fruit size, illumination changes, occlusion by leaves and branches, and
complex backgrounds. To improve detection accuracy and operational adaptability for Korla fragrant pear,
a lightweight improved detection model, termed MEW — YOLO, was proposed based on YOLO 11n.
MEW — YOLO introduced a mixed local channel attention ( MLCA) module, an efficient up-convolution
block (EUCB), and a wise intersection over union ( WloU) loss function, thereby enhancing model
adaptability to complex scenes from three aspects: feature enhancement, spatial detail restoration, and
bounding-box regression optimization. Specifically, MLCA integrated local and global channel information
to strengthen multi-scale feature representation; EUCB reinforced spatial information reconstruction during
feature fusion to improve the representation of small and occluded targets; and WloU optimized the
allocation of regression gradients through sample-quality-aware weighting and focusing regulation,

enhancing localization robustness under occlusion and overlap conditions. On the collected Korla fragrant
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pear dataset captured under natural orchard conditions, MEW — YOLO outperformed the baseline YOLO
1In by 2.7, 3.3, 5.3, and 3.7 percentage points in mAP@ 0.5, mAP@ 0.5:0.95, precision, and

recall, respectively; it used 2. 67 x 10° parameters and required 6.8 x 10 of computation. The results

indicated that MEW — YOLO can provide reliable visual input for automated detection and subsequent

harvesting operations in natural Korla fragrant pear orchards, and offered a reference for the lightweight

design of detection models for specialty fruit targets.

Key words: Korla fragrant pear; intelligent harvesting; object detection; YOLO 11n; recognition method
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Tab.1 Detection performance under different training configurations
28 W%/ HEE/  mAP@0.5/  mAP@O0.5:0.95/ o
IR PR/ (BR x B %) ks % % % %
200 640 x 640 SGD 71.5 79.2 79.5 64. 4 2.67 x 10° 6.8 x10°
150 640 x 640 SGD 71.2 73.7 78.9 60. 7 2.67 x 10° 6.8 x10°
200 520 x 520 SGD 70. 8 73. 4 78.0 59.9 2.67 x10° 6.8 x10°
200 640 x 640 Adam 75.2 77.0 77.8 62.1 2.67 x 10° 6.8 x10°
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Tab.2 Performance of different models on Korla fragrant pear detection task

H Y K2/ % B E R/ % mAP@O0. 5/% mAP@0. 5:0.95/% EYign IR B
SSD 84. 00 83.90 23.51 11.53 2.628 x 107 6.270 x 10"
Faster R — CNN 32. 10 54. 80 32.62 18.21 1.371 x 108 3.702 x 10"
RT - DETR 67. 10 71.20 74.39 58.34 3.200 x 10° 1.034 x 10"
DEIM 66. 90 70. 30 72.13 56. 18 4.001 x107 3.000 x 10°
YOLO v8n 68. 40 76. 90 78. 30 60. 80 3.006 x 10° 8. 100 x 10°
YOLO 12 69. 60 70. 50 73.20 56. 00 2.509 x 10° 5. 800 x 10°
YOLO 13 67. 80 75. 90 76.70 58. 30 2.448 x10° 6. 100 x 10°
YOLO I1n 72.20 75.50 76. 80 61.10 2.582 x10° 6.300 x 10°
MEW — YOLO 77.50 79. 20 79. 50 64. 40 2.669 x 10° 6. 800 x 10°
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Tab.3 Results of ablation study

(817 W% /% BI%E/%  mAP@O0.5/% mAP@0.5:0.9/% 2 e eSS N s
YOLO I1n 72.2 75.5 76. 8 61.1 2.58 x 10° 6.3 x 10’
YOLO 11n- EUCB 74.8 76. 4 78.3 61.4 2.67 x 10° 6.8 x10°
YOLO 11n— MLCA 75.6 76.9 78.5 62.3 2.58 x10° 6.4 x10°
YOLO 11n - WloU 73. 4 77.0 77.5 61.2 2.58 x10° 6.3 x 10’
YOLO 11n— EUCB — MLCA 76. 8 78.2 78.7 63.7 2.67 x10° 6.8 x10°
YOLO 11n— EUCB - WloU 68. 8 78. 1 79.2 61.8 2.67 x10° 6.8 x 10’
YOLO 11n— MLCA — WloU 76.0 78.7 79.0 63. 1 2.58 x10° 6.4 x10°
YOLO 11n—MLCA — EUCB — WloU 77.5 79.2 79.5 64. 4 2.67 x10° 6.8 x 10’
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Fig.5 Curves of training losses and evaluation metrics for MEW — YOLO during training
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Fig.6  Detection results under complex orchard scenarios
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Fig.7 Precision — recall (PR) curves between MEW — YOLO
and baseline YOLO 11n model
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