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Poultry Egg Harvesting Method Based on RGB — D Perception and
Point Cloud Collision Detection
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Abstract; In free-range farming, poultry egg harvesting robots face problems, including insufficient
recognition accuracy and task interruption due to collisions during grasping. An improved model was
developed based on the original YOLO v8n — OBB framework. A MobileNet-style lightweight architecture
was introduced, and a direction-aware enhanced SimAM attention mechanism was proposed. Meanwhile,
a refined rotation angle regression strategy based on distribution focal loss was adopted to further boost the
localization accuracy of pouliry egg bounding boxes and orientation regression precision. Compared with
the original YOLO v8n — OBB model, the improved model increased the precision from 97% to 98. 5%
and the mAP from 98.9% 10 99. 1% . Meanwhile, the orientation inference accuracy of pouliry eggs rised
from 86.3% to 91. 2% , and the model parameter volume was reduced by 13% . It can well adapt to the
hardware resource constraints of edge computing devices. Following poultry egg recognition and
localization, environmental point clouds were generated via a depth camera. A differentiated strategy was
then employed to generate candidate angle sequences for the three rotational degrees of freedom of the
robotic manipulator. Collision detection was conducted between the tool point clouds under candidate

poses and the environmental point cloud to determine the final effective collision-free suction pose. After
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point cloud processing, the system maintained stable point cloud collision detection accuracy, and the

average collision detection time for a single poultry egg was shortened to 0. 23 s. In practical harvesting

scenarios, the system achieved a pouliry egg recognition success rate of 9% and an overall harvesting

success rate of 78% . The proposed method was suitable for rapid poultry egg recognition and localization

for egg harvesting robots, effectively solving the technical challenges of deploying visual perception

systems on performance-limited devices and avoiding collisions in real-world scenarios. It constructed a

high-performance and robust model for the whole pouliry egg harvesting process, providing theoretical

support and practical reference for the further development of intelligent automated agricultural production

systems.

Key words: pouliry egg harvesting robot; oriented object detection; RGB — D; point cloud-based

collision detection

0 35l

Bifi 2 TR T 2 R A b R g T B R R A
AR H g, Ry ik e A P BRI 2 et
TR TR AR, LS A B R ORI EL B FR 5
AP E SR . 5 E AT OIE B R R
1k B KA TR, 3 S 28 R 5 2 5 AL Ae . B
SRR R ARG, vh/INR SR B3 BT o R, K
ZAIRIRN 58 AR B AL , MU TTEA K AR
RORAG AL B E BN T FRARAS . Xu 45 B R
e o R R G I M T A AT O, M0 AR AR R
YOLO v7 BRI B R EE N & &, & TARD &
BRe/NET & L dVUCE UE 1T 88 R B R e 1k
g =

R i ER AR T E BRI 57 Bl ) AR L3
MR 30 Tz 0 H G ELER A, XML
WANATTERS E R GG S X IR, A 3 58 il & &
YU SRR, o rh /N i it e 8 60 A9 e A
AR AR ST T ALE RN R G R A
B A AR AT 55 B D TR AR S At g X
Hin & SN 5K A

T LR TR S5 B0R, A SCRE & &
FWHLEE N, TP REEET RCGB — D EMER R B 5 & 47
T WA AGE R R 8 & & R IHLAS A
PATRSE, IFam 2 0 % By B8 0 B ik AT 5
WE, VU & SR LS R 5 A BOR & R
P S

1 #R5FE

1.1 BEAR

AR5 T RGB — D B4 5k i# YOLO
v8n — OBB Y H AR 5 58, T S5 3L & A Aok 1 U]
S A E ARG, SR L
YA, KA M A, S RGB - D EUR S AL
NS ARAMGE R IR () =2z [ A ) g

Az R Y P T A I B R AR A 1 R
| RoB-DpUE g g |

[ ROBR (1%

| Depth[F15 |

| RGBIGDepth gl {ZIRgIILA |

¢ e [— [— —
s fﬂﬂ A /\"/T\‘ . P
i D el e o ) |
ve-on| | o R pia | (2| =] [F] |F
&E oE Al PTEPTEPTE 5
o |0 (| s | (2] | (2] |2
g |l e || s | | Sk
b Bt
¥ v

e | | TRAZE | [T

A ot s 2o 7 [of IR

Sl TR ik

B B U 5E BB AR R ]
Fig. 1  Overall process of duck egg recognition, localization

and suction
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Fig.7 Duck egg detection results
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Tab.3 Binocular ranging results

SEBR B/ em DU 5 8/ em FHXT R/ %
30 29.1 3.0
40 39.5 1.3
50 50.8 1.6
60 58.4 2.6
70 72.1 3.0
80 77. 4 3.3
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Fig.8 Duck egg storage angle
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Tab.4 Collision detection experiment results for

duck egg harvesting robot
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