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Autonomous navigation is a fundamental task in the field of 
intelligent robotics, playing a vital role in various emerging 
applications such as automated warehouses, autonomous 
exploration of hazard environments, unmanned driving, and so 
on. A rapid development of artificial intelligence (AI) in recent 
years leads to the evolution of traditional perception, plan-
ning and control approaches more into data-based techniques 
with learning and adaptation capabilities. These technologies 
are potentially effective in highly dynamic and unstructured 
complex environments from indoor places to outdoor envi-
ronments. Thus, incorporating these advanced methods into 
autonomous robot navigation will increase the autonomy and 
intelligence level of robotic systems. This Focused Section is 
dedicated to new advances in both theoretical approaches and 
practical applications of perception, planning and control for 
autonomous mechatronic and robotic systems.

The Focused Section consists of 12 research papers 
covering sensing and detection algorithms of autonomous 
robotic systems, intelligent motion planning methods, novel 
robotic control schemes and promising applications of AI-
based robotic systems.

The first part of the Focused Section investigates intelli-
gent sensing and detection algorithms of autonomous robotic 
systems. Zhang et al. propose a novel hierarchical and effi-
cient network (HENet) to re-identify persons to faciliate the 
mobile robot navigation. The approach has better efficiency 
and robustness compared with existing identification meth-
ods. Xie et al. develop a loosely-coupled lidar-inertial odom-
etry and mapping method for real-time state estimation of 
the mobile robot. Lin et al. design a monitoring scheme of 
materials in the warehouse based on distributed system and 
edge computing. The scheme can calculate the volume of 
materials in the warehouse and monitor whether materials 

are lacked in real time. Shen et al. present a new lane line 
detection and recognition approach for unmanned vehicles 
based on dynamic region of interest (ROI) and a modified 
firefly algorithm. This approach has satisfactory detection 
accuracy in the challenging night and rainy conditions.

The second part of the Focused Section presents some novel 
motion planning methods for unmanned vehicles and robotic 
arms. Zhu et al. propose a flexible cooperative navigation (CN) 
scheme for the multiple unmanned ground vehicles system, in 
which a novel �-constraint probability collectives (PC) method 
is introduced to balance the high-quality cooperative optimi-
zation and acceptable computational speed, while guarantee-
ing the safety of the CN. Zhang et al. develop a decentralized 
motion planning approach for multi-quadrotor autonomous 
navigation, wherein the inter-collision-free is achieved by for-
mulating the collision risk as a penalty term of the cost func-
tion. Li et al. propose a hybrid obstacle avoidance method for 
robotic arms by combining the reinforcement learning (RL) 
with artificial potential field method (APFM). Compared 
with the traditional APFM, this method can be used to avoid 
dynamic obstacles and obstacles close to the target.

The third part of the Focused Section shows two cases 
devoted to robotic control methods. Li et al. comprehen-
sively review the latest visual servoing methods of mobile 
robots and summarize several constructive guidelines for 
future research, in which learning-based and multi-module-
integration-based visual servoing schemes are regarded 
as promising research trends. Li et al. design a new non-
singular terminal sliding mode control (NTSMC) scheme 
for trajectory tracking control of omnidirectional mobile 
manipulators.

The last part of the Focused Section introduces several 
interesting and promising applications of AI-based robotic 
systems. Abed et al. propose an innovative deep learning 
framework for automated bean leaves disease detection. This 
framework can detect infected leaves from input bean images 
and diagnose the specific diseases within the detected leaves, 
which has a wide application prospect in modern agriculture. 
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Yang et al. design a low-cost, real-time and robust wind 
measurement system by identifying the airflow rope’s flut-
tering based on computer vision (CV). This CV-wind-sensor 
can be simply deployed on unmanned sailboats to meas-
ure the wind speed and direction. Li et al. introduce a new 
indoor way-finding method for visually impaired people 
(VIP) by fusing the measurement information of IMU and 
the magnetic tensor sensor. This method can guide the VIPs 
efficiently and accurately to destinations in different indoor 
scenarios.

The 12 papers, carefully selected from 37 received sub-
missions, illustrate recently developed algorithms of percep-
tion, planning and control for robotic systems. Most of the 
proposed solutions integrate AI-based techniques (such as 
deep learning and reinforcement learning) with traditional 
approaches, reflecting the new trends observed today in the 
autonomous robot navigation field and leading to promising 
results.

We wish to take this opportunity to thank all of the 
authors and all anonymous reviewers for their valuable time 
and efforts spent to make this focused section possible. In 
particular, we would like to express our sincere gratitude 
to following guest editors (in alphabetical order) for their 
hard and careful work during the peer review process and 
proofreading of the editorial.
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