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Abstract— In this paper, an intelligent carrier robot, entitled “BarBot”, is introduced for carrying loads in real-world
environment such as industrial, hospital, official and domestic applications. The environment is allowed to have
uncertain static and dynamic obstacles. The navigation system of BarBot has two distinguishing modes: Learning
mode and Optimal Path Planning mode. In learning mode, user can arbitrarily navigate BarBot in the environment
based on the desired tasks, and the robot can learn the user-defined path automatically. After the training process,
BarBot makes a new map based on user-defined paths. In optimal path planning mode, user can define the map and
static obstacles of the environment in the HMI software of BarBot, and then the robot intelligently finds the shortest
paths between the defined source and destination points using an optimal path planning algorithm. Generally, BarBot
benefits from an obstacle avoidance system to handle the problem of uncertain dynamic obstacles. The performance
of BarBot has been evaluated in different real-world test environments.
Keywords— Intelligent Carrier Robot, Mobile Robot Navigation, Machine Learning, Optimal Path Planning,
Obstacle Avoidance.
I. INTRODUCTION
Intelligent carrier robots can be widely used for the environments in which human cannot directly work there due to
dangerous environmental conditions such as pollution, chemicals, injuries, etc. These robots are also applicable for
carrying loads in industrial, hospital, official and domestic environments and other similar cases. Moreover, intelligent
carrier robots can be effectively employed by disabled people as intelligent aid devices. Different carrier robots have
been designed in the literature for various applications. Few of the most relevant ones are reviewed here.
Tomio et al. [1] designed a carrier mobile robot to work in official and domestic environments. The working path of
the robot is defined by a black line in the environment and the robot is able to follow this pre-defined black line, like a
line following robot, to move between source and destination. In [1], this robot has been used for carrying small objects
such as a cup and official letters between the rooms of manager and secretary. In [2] and [3], different carrier robots were
designed for agricultural applications, in which the robots are capable of carrying heavy agricultural tools that cannot be
easily carried by farmers. In addition, depending on the sensors and processors embedded on the robot, the robot could
collect some special information from the agricultural land. Forlizzi and Disalvo [4] discussed the functional importance
of the domestic mobile robots in the real environment in which the relationship between robots and people plays a major
role. Falcone et al. [5] designed an intelligent domestic mobile robot with the ability of climbing stairs. Their robot can
uses environmental landmarks for navigation. This type of navigation is very useful for real-world applications and it is a
significant way for increasing the robot autonomy. Similarly, another domestic mobile robot was designed in [6], but
with a noteworthy advantage in contrast to the previous cases. Here, in addition to the base section that is a mobile robot
with intelligent navigation system, the robot is equipped by a robotic arm which enables it to pick and place small objects.
In fact, mobile manipulators are very beneficial in industrial and domestic applications. Lehtinen et al. [7] reviewed a
number of applied carrier robots such as a driverless robotic truck that works in a factory for transporting large loads on a
defined route. Also, real-world applications of carrier robots in manufacturing lines and forest environments have been
studied in [7]. Mason et al. [8] designed a special mobile robot that can use its wheels for moving objects in addition to
locomotion. This robot can be considered as a mobile manipulator. Other types of mobile manipulators, as applied carrier
robots, were designed in [9], [10] and [11] for different applications such as helping disabled people. In [12], soft
computing techniques and specifically neuro-fuzzy methods were employed for intelligent mobile robot navigation. This
paradigm is very efficient and applicable because it enables the robot to simultaneously exploit human knowledge and
learning from experimental data. Other methods were proposed in [13] and [14] for robust path planning of mobile robots
in the presence of noise and uncertainty.
In this paper, we have designed and implemented an intelligent carrier robot, entitled “BarBot”, that is able to carry
load in different real-world environments such as industrial, domestic, hospital and official environments, which includes
uncertain static and dynamic obstacles. In the next sections, the structure and capabilities of BarBot are explained and its
performance is examined in a real-world test environment.
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II. THE STRUCTURE OF BARBOT
Fig. 1 depicts different parts of BarBot. The Human Machine Interface (HMI) section includes a keyboard and LCD to
provide an interactive user interface system. In this system, user can choose the type of navigation system, including
Learning mode and Optimal Path Planning mode. Also, the trained or defined paths can be loaded and user can determine
the source and destination points and generally program the robot for multi-path tasks. BarBot includes a wireless
transceiver system that enables the user to navigate the robot in the environment to train the desired path in the learning
mode. BarBot has an ultrasonic obstacle avoidance system for detecting uncertain static and dynamic obstacles. The
locomotion system of BarBot is a four-wheeled mechanical system which is driven by three DC motors, two motors for
driving back wheels and one for forward wheels that plays the role of steering wheel. BarBot can carry loads of
maximum 40 Kg. The power system of BarBot consists of a chargeable 12 V battery (and an electronic charging circuit)
that can supply the required power of the robot for at least 5 hours in normal working conditions. The speed of BarBot is
above 1 m/s for full-scale load.
BarBot can operate in two different working phases: training and execution. Training phase can be done in two
different modes: Learning mode and Optimal Path Planning mode. Each of these modes is explained in the next section.
Training phase includes creating a new map or updating an existing map. Execution phase is the utilization phase, in
which BarBot can carry load over the selected paths. During the execution phase, the obstacle avoidance system acts via
the embedded sensors on the front of the robot. The operational procedure of BarBot is displayed in Fig. 2.

Figure 1. The different parts of BarBot.

Figure 2. The operational procedure of BarBot.
III. NAVIGATION MODES
BarBot has two distinguishing navigation modes: Learning mode and Optimal Path Planning mode. In learning mode,
user can navigate the robot arbitrarily according to the desired tasks by a remote controller. As shown in Fig. 3, user
locates BarBot in an optional initial point (source) and navigates it toward a target point (destination) over a desired path.
Source and destination points and paths are all allowed to be selected optionally by user. The robot can learn the userdefined paths automatically and it can load these learned paths again for further exploitation after the training process. In
optimal path planning mode, user is able to easily define the map and static obstacles of the environment in the userfriendly HMI software of BarBot. There is no limitation in the map size and the number of obstacles. Different maps can
be defined, loaded and restored when environmental changes are needed. This software benefits from Dijkstra's
algorithm [15], [16] as an optimal path planning algorithm to find the shortest path. Dijkstra's algorithm has been used to
find the shortest path in many applied problems such as robot path planning [17]. However, many different algorithms
can be used for robot path planning such as ant colony optimization [18] and particle swarm optimization [19]. In this
© 2015, IJARCSSE All Rights Reserved

Page | 157

Rowhanimanesh et al., International Journal of Advanced Research in Computer Science and Software Engg. 5(10),
October- 2015, pp. 156-160
project, we have used Dijkstra's algorithm due to its simplicity and parallelism capability to faster execution [20].
Dijkstra's algorithm is one of the graph traversal algorithms that can find the shortest path from the source to all nodes of
the graph. Original version of Dijkstra finds the shortest path between source node and all other nodes in graph, but a
more common version can find the shortest path from a source node to destination node in the graph. In this version, the
execution of the algorithm is stopped as soon as the shortest path is found from source to destination. Our software
utilizes the second version of Dijkstra for rapid execution. For example, Fig. 4 shows a 5*10 map with 8 different static
obstacles.

Figure 3. Learning mode.

Figure 4. A 5*10 map with 8 static obstacles.
IV. EVALUATION
The performance of BarBot is evaluated for both of the above-mentioned navigation modes and in two working phases
of training and execution. The test environment was Multi-scale Robotics Lab of University of Neyshabur that is a good
example of an official environment. First, a desired path was given to BarBot by user through the remote controller in the
learning mode. Then, the performance of BarBot was studied in terms of accuracy on path and dealing with static and
dynamic obstacles during the execution phase. Second, a map of Multi-scale Robotics Lab was given to the BarBot
software to automatically find the optimal paths between the desired source and destination points as depicted in Fig. 5.
In both tests, when some dynamic obstacles emerge, BarBot can effectively detect them and react. Fig.6. demonstrates
four different snapshots of the movement of BarBot in the execution phase. In Fig.6-d, a dynamic obstacle (a moving
person) emerges in the environment and BarBot can detect it.

Figure 5. The map of Multi-scale Robotics Lab with 15 static obstacles. The optimal path planning algorithm could find
the optimal path.
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Figure 6. Four snapshots of BarBot movement in the presence of static and dynamic obstacles.
V. CONCLUSIONS
In this paper, we designed an intelligent carrier robot, entitled “BarBot”, for carrying loads in real-world environments
such as industrial, domestic, hospital and official applications. The environment is allowed to have uncertain static and
dynamic obstacles. The navigation system of BarBot has two modes including Learning and Optimal Path Planning
modes. In the learning mode, user can navigate the robot in the environment arbitrarily according to the desired task, and
the robot can learn the user-defined paths. After the training process, BarBot automatically makes a new map based on
the user-defined paths. In optimal path planning mode, user can define the map and static obstacles of the environment in
the HMI software of BarBot, and then the robot intelligently finds the shortest paths using an optimal path planning
algorithm. In both cases, the robot benefits from an obstacle avoidance system to handle uncertain static and dynamic
obstacles. The performance of BarBot was evaluated in a real-world test environment.
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