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Estimation of Grasping Position and Orientation Based on
Sliding Window and Ellipse Fitting
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Abstract: In robotic manipulation tasks, grasping deformable objects such as cables, wires, and
hoses remains a challenging problem due to their variable shapes and unstructured configurations.
This paper proposes a real-time cable detection and orientation estimation algorithm that integrates a
sliding window-based path tracking method with ellipse fitting techniques using only a single RGB
camera. A bidirectional sliding window algorithm traces the cable’s area path from an automatically
selected starting point. Ellipse fitting is applied to the traced trajectory, and the orientation of the
cable connector is estimated by calculating the slope at the closest point on the fitted ellipse to the
grasping location. The system outputs both the position and the optimal grasping angle for robotic
execution. Experimental results using a robotic arm demonstrate a 100% success rate in grasping
randomly placed cables, verifying the effectiveness and robustness of the proposed approach in
practical scenarios. This work contributes a lightweight and efficient visual perception framework
for robotic manipulation of deformable linear objects.
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[Fig. 1] Flow chart of system
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[Fig. 2] (a) Cable image, (b) Image used morphology

(@ (b)
[Fig. 3] (a) Outline detection of cable, (b) Binarization image
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[Fig. 4] (a) Description of sliding window direction navigation,
(b) Visualization about sliding window path
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[Fig. 5] (a) Ellipse fitting based on sliding window trajectory, (b)
Visualization of point calculation on an ellipse close to the

gripping position
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[Fig. 6] Setup about cable grasping experiment
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[Table 1] Success rate of cable grasping

Trial Success Success rate Mean processing time

50 50 100% 37 ms

green: 33.989, Blue: —29.571
connector1: (219, 147), connector2: (223, 308)

green: 86.503, Blue: 1

8.003 green: 69.21, Blue:
connector1: (485, 206), connector2: (348, 127)

19.444
connectori: (471, 243), connector2: (348, 127)

[Fig. 8] Visualization about cable detection algorithm under
different lighting conditions (a) Low-light environment, (b)
High-light environment
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