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Vision-Guided Autonomous Drones for Search and Rescue (SAR): A Flashing Light
Detection Approach
Wei-Chung Chen, Gong-Yi Lee, and Jyi-Shane Liu

Abstract—Previously, drones have relied on special markers like H patterns, QR codes, or AprilTags for visual

guidance and positioning. While effective for quick positioning, larger marker areas were frequently required
at higher altitudes to ensure precise positioning. However, carrying these large markers, especially in
emergencies like mountain rescue operations, was impractical for victims. To address this, this study suggests
using a flashing light as an alternative solution. Flashing light guidance allows drones to assist rescue
personnel in locating and descending near victims to provide clearer environmental information, and land to
offer essential supplies when needed. This approach is more convenient than conventional markers and
demonstrates practicality during emergencies.

Index Terms—Drone, flashing light detection, autonomous landing, fast Fourier transform, human
machine interaction, object detection.
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W.-C. Chen, G.-Y. Lee, and J.-S. Liu, “Vision-guided autonomous drones for search and rescue (SAR): A
Flashing Light Detection Approach,” International Journal of iRobotics, vol. 7, no.3, pp. 1-8, 2024.



Utilization of a 3D Mouse and Motion Scaling for Operation Enhancement of a
Telemanipulator
Giovanny Limin and Ping-Lang Yen
Abstract—Better operational transparency in a teleoperation system plays key role to the performance of
completing designated tasks. In this paper we proposed a teleoperation strategy using a 3D mouse as the
control interface at the local site to control robot manipulator at the remote site. A decoupling strategy has
been implemented for the 3D mouse that takes into account the observed intention-output mismatch caused
by the coupling effect. Error-based variable weights were also used to incorporate information about the
remote environment for motion scaling. The experimental results on tele-pressing a button showed that the
teleoperation performance could be effectively improved by the proposed method for button pressing task.

Index Terms—Teleoperation, motion scaling, 3D mouse.
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G. L. and P.-L. Yen, “Utilization of a 3D mouse and motion scaling for operation enhancement of a

telemanipulator,” International Journal of iRobotics, vol. 7, no.3, pp. 9-14, 2024.



Hybrid Navigation of Omnidirectional AMRs Using Dynamic Control and FWNN-BLS
Compensation
Ching-Chih Tsai, Fellow, IEEE, Chi-Hsiang Li, Jia-Wei Su, and Shih-Che Chen

Abstract—This paper proposes a novel hybrid navigation method, combining trackless and magnetically
tracked navigation, for an omnidirectional AMR (OAMR), in order to achieve trackless navigation in the
absence of no magnetic tape paths, and switch to tracked navigation when a magnetic tape path is detected.
For the trackless navigation, a dynamic motion controller is designed by integrating a backstepping PI
kinematic control method and a fuzzy wavelet neural network (FWNN) augmented by a broad learning system
(BLS), or abbreviated as FWNN-BLS. In the dynamic controller, the FWNN-BLS is employed to online learn
uncertain dynamic behavior of the OAMR and then serve as a compensator, thus resulting in better
performance and lower tracking errors during navigation. This dynamic controller works with the built
Gmapping SLAM and A* global path algorithm to accomplish trackless navigation. For tracked navigation,
the kinematic model of the OAMR is modified into a differential drive mode by setting the equal speeds of
both wheels at the same side, and a PID controller is used with the magnetic guide sensor to carry out tracked
navigation. The proposed hybrid navigation method is validated through simulations and experimental
results, thus demonstrating its effectiveness and practicality.

Index Terms—Dynamic control, fuzzy wavelet neural network- broad learning system (FWNN-BLYS),
hybrid navigation, omnidirectional AMR.

(c) (d)
C.-C. Tsai, C.-H. Li, J.-W. Su, and S.-C. Chen, “Hybrid navigation of omnidirectional AMRs using dynamic
control and FWNN-BLS compensation,” International Journal of iRobotics, vol. 7, no.3, pp. 15-24, 2024.



