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Information technologies are permeating all aspects of manufacturing systems as well as other fields, expediting the generation of industrial big data. Traditionally, the devices collected the sensor data from various sources, and information fusion was then performed. This incurs higher burden of time and storage cost. Recently, more and more intelligent devices are equipped in the industrial environment. This provides more opportunities for better data collection and processing for industrial intelligence. Active perception technology, which performs control strategies on the data acquisition process, enables the devices to seamlessly integrate the perception and action to reach high-level goals rather than to accomplish low-level commands. It helps to select more useful information and may save the life of the sensors. However, there exist many unsolved challenging problems since the feedback is performed on complex processed sensory data, i.e., various extracted features.

In this special issue, we mainly focus on active perception technology for industrial intelligence, addressing both original algorithmic development and new applications of active perception. We received 24 high-quality submissions and only 16 ones are finally accepted for publication after several rounds of peer review. The accepted contributions can be divided into the following three parts.

The first part solves some basic problems for active percep-tion tasks. In Unsupervised machine learning based scalable fusion for active perception, M. Jayaratne, D. Silva, and D. Alahakoon propose a scalable self-organizing neural archi-tecture for environmental perception based on multimodal fusion using unsupervised machine learning. In Metric learn-ing for patch-based 3D image registration, S. Li, T. Zhang, D. Zhang, Y. Nie, and J. Wang propose learning a simi-larity metric of patches from reference and target images such that the pairwise patches with small projection error receive high similarity scores. In Active perception for foreground segmentation: An RGB-D data-based background modeling method, Y. Sun, M. Liu, and M. Meng develop an innovative background modeling method by using both the color and depth information from an RGB-D camera. In Adaptive control and optimization of mobile manipulation subject to input saturation and switching constraints, T. Zhao, Y. Liu, Z. Li, C. Su, and Y. Feng develop hierarchical hybrid motion/force control architecture for the manipulation and grasping of mobile manipulators. All of the work provides strong support for the active perception technology in industrial environments.

In the second part, various challenging active perception problems are tackled. In Coarse-to-fine UAV target tracking with deep reinforcement learning, W. Zhang, K. Song, X. Rong, and Y. Li propose a coarse-to-fine deep scheme to address the aspect ratio variation in UAV tracking. In Haptics electromyogrphy perception and learning enhanced intelli-gence for teleoperated robot, C. Yang, J. Luo, C. Liu, M. Li, and S. Dai propose a new perception mechanism by integrating a novel learning method to operate the robots in the distance. In Learning physical humanrobot interaction with coupled cooperative primitives for a lower exoskeleton, R. Huang, H. Cheng, J. Qiu, and J. Zhang present a novel coupled cooperative primitive strategy, which aims at modeling the motion trajectories online. In Electrotactile feedback in a virtual hand rehabilitation platform: Evaluation and implemen-tation, K. Li, P. Boyd, Y. Zhou, Z. Ju, and H. Liu perform the implementation and evaluation of the electrotactile feed-back enhanced rehabilitation system. In Autonomous indoor exploration via polygon map construction and graph-based SLAM using directional endpoint features, H. Gao, X. Zhang, J. Wen, J. Yuan, and Y. Fang develop a novel 2-D laser-based autonomous exploration approach for mobile robots. In SalientDSO: Bringing attention to direct sparse odometry, H. Liang, N. Sanket, C. Fermller, and Y. Aloimonos present a preprocessing method to incorporate semantic information in the form of visual saliency to direct sparse odometry. In Development of a humanrobot hybrid intelligent sys-tem based on brain teleoperation and deep learning SLAM, J. Li, Z. Li, Y. Feng, Y. Liu, and G. Shi develop a novel humanrobot hybrid system incorporating a motor-imagery-based brain teleoperation control. In Active learning-based grasp for accurate industrial manipulation, X. Fu, Y. Liu, and Z. Wang propose an active learningbased grasp method for accurate industrial manipulation that combines the high accuracy of geometrically driven grasp methods and the gen-eralization ability of data-driven grasp methods.

The third part presents diversified industrial applications of active perception technology. In A bionic robot navigation algorithm based on cognitive mechanism of hippocampus, N. Yu, Y. Zhai, Y. Yuan, and Z. Wang propose a navigation algorithm for constructing an accurate environmental cognitive map. In Finite-time PLOS-based integral sliding-mode adaptive neural path following for unmanned surface vessels with unknown dynamics and disturbances, Y. Yu, C. Guo, and H. Yu propose a finite-time predictor-line-of-sight-based integral sliding-mode adaptive neural scheme for the path following for USVs in the presence of unknown dynamics and external disturbances. In Contact force/torque control based on viscoelastic model for stable bipedal walking on indefinite uneven terrain, Q. Li, Z. Yu, X. Chen, Q. Zhou, W. Zhang, L. Meng, and Q. Huang adopt active contact perception instead of terrain perception and propose a contact force/torque control method based on the viscoelastic model. In Reinforced nonlinear model with update-driven for gas component perception, P. Zhang, H. Cao, Y. Zhang, and Y. Wang propose a new reinforced nonlinear model with update driven for gas component perception.

We are glad to see that the papers included in this special issue cover different aspects of the theoretical algorithm, technology, and applications. In particular, we can find lots of promising results using different perception modalities including vision, haptics, and so on. We have to acknowledge that many submissions to this special issue exhibit high quality but we were not able to accept them due to the space limitation. During the review process, reviewers contributed a lot to the quality of this spe-cial issue by thoroughly evaluating the papers and providing a great deal of constructive comments. Last but not least, the completion of this special issue cannot be separated from the strong support from the Editor-in-Chief, Prof. M. Y. Wang. We would like to thank him for his great support.
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