%5 58 %4 3 W] B RS R Rz e (A SRR 22 D) Vol. 58 No. 3

2026 4F 6 H Journal of Nanjing University of Aeronautics &. Astronautics (Natural Science Edition) Jun. 2026

DOI:10. 16356/j. 2097-6771. 2026. 03. 007

ETFREMEBXIF&I4FMERMUER
ol 28 A\ A oe 40 0 Xt A

R OELZEMRFEL R BV, EXHK, EFRFE
(1. B AL ZS AL R KM 22 B8, 50 2100165 2. H [T & it &S ﬂﬁﬂxfﬁﬁﬁﬁ N, AR 610503)

WE: ATH#AM <<<7}"7I=1L5%/\k43£4£5ﬁé‘}4¢1ku«§ B — AP T R AR KR 2 4 AR AR LR 89 A B AL 35 AL

AR KA Tk, B S AR KRR KR EANRESFA N, uﬁ‘ TRARASET B HRANE B R
BRALGE M T R EM . LKA YOLOVS IR E M AN % B K PR Al &4 3 4 7 8 B 244 R 3% (Region of
interest, ROI) , % 3t #& 3 [ AL & £ 4 M (Random line detection, RL D)ﬁ%ﬁ ROT X 3% #m) 2 &, 7 69 58 A B
o, #t—F RETHAOWABRERR T &, A TR MM ERITHALGHE S8, il T &Kt sH

TN %ﬁwﬂ/‘\ﬁ%ﬁ BB\ AR LRG0 W S A AR, AT xS AR A B AL 35 A AR AT AL Ak T AR AL S5F
A TAHERBERNE LRI A, BETHA AL EEMER R %, 88 ROTAA @4 0 A LA,
WERRB G AT AR R, RIET AL G R TaRE AR

KR A IHHBEA I XM B AR R IR A 5 LR AN ;4 BRI

hESES TP242.2 MERAR ARG A X EHES:1005-2615(2026)03-0537-12

Vision Detection and Alignment for Mobile Robots Based on Similarity of
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Abstract: To provide an accurate operating pose for an air-inlet inspection robot, a vision-based detection and
alignment method based on line-feature similarity in the region of interest (ROI) is proposed. Scene images
are acquired by a depth camera mounted on the end effector of a mobile manipulator. A technical framework
combining deep-learning-based object recognition and machine-vision-based contour measurement is
innovatively designed. First, a YOLOvS8 network is used to identify the ROI containing the inlet opening from
scene images. Second, an improved random line detection (RLLD) algorithm is designed to detect the contour
lines of the inlet opening within the ROI. Furthermore, a quadrilateral contour extraction method for the inlet
opening is proposed, in which the detected lines are refined and spliced based on line-feature similarity, and
the quadrilateral contour of the inlet opening is extracted through line-end connection checking, contour-
closure screening, and contour-area screening. Based on the extracted contour, a relative pose estimation
model of the mobile robot is established, and a pose-feedback controller is designed to accomplish workstation

alignment. A simulated experimental system for air-inlet visual alignment is built, and experiments on ROI
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recognition, line detection, contour extraction, and alighment control verify the feasibility and effectiveness

of the proposed method.

Key words: mobile robot; vision alignment; region-of-interest recognition; line detection; contour extraction
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Fig.1 Overall scheme of vision alignment
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Fig.8 Diagram of relative pose for mobile robots
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Fig.13 Comparison of contour extraction results between traditional methods and ROI method
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Table 3 Performances of air-inlet port contour extrac-
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