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Project Objectives: 

The details regarding the projects objectives and methodology have been outlined below: 
• Objective 1: “Develop a suitable hovering platform that can carry the sensors required for the 

searching scenario”. 
• Objective 2: “Develop a battery changing mechanism that can dock with the HiveShip”. 
• Objective 3: “Develop the proposed HiveShip that interfaces with the hovering platform and uses 

the battery changing mechanism”. 
• Objective 4: “Develop the controllers allowing for autonomous docking and battery change of 

one hovering agent”. 
• Objective 5: “Develop the controllers that enable continuous operation of multiple hovering 

agents, for a simple swarm search behaviour”. 
 

Work Performed: 

The following is a description of the work performed since the beginning of the project, until its premature 
closing, i.e. over a period of 10 months. 
 
The initial planning stage (lasting 3 months) was successfully completed. The candidate was quickly 
integrated into the company, and began researching a variety of applicable technologies and potential 
competing markets. An analysis was conducted to determine what available technologies could be utilized 
and applied to the project. Based on this initial research the candidate produced a development plan and 
began designing the hovering platform and hot-swappable battery system. 
 
The results from this analysis provided a concrete recommendation for what type of platform and sensors 
would be suitable for the project. The outcome of this showed that a coaxial-contra-rotating propulsion 
system would provide the most payload capability (i.e. more sensing possibilities and less limited 
mechanical design), within the size constraints, and provide the high-maneuverability required for the 
alignment of a mechanical battery swapping system. 
 
The second stage (envisioned for a duration of 21 months) began by developing the hovering platform, 
ensuring that the design would be compatible with the future automatic battery swapping system. 
 
Many design considerations were taken into account, including; size, weight, controllability, optimal sensor 
locations, battery connectivity etc., to produce a Computer Aided Design (CAD) model of the complete 
robot before fabrication. 
 
The custom developed hovering platform CAD is shown in Figure 1. The back view shows the hot-
swappable battery compartment, which connects magnetically. There are four arms that hold four coaxial-
contra-rotating propulsion systems capable of producing more than 8kg thrust. The arms and legs are 
detachable for easy transport. The omnidirectional communications antennas are shown at the back and 
sides of the robot. The machine vision camera and ultrasonic altitude sensor are located underneath the 
front nose of the robot. Figure 2 shows the real fabricated prototype including all these above-mentioned 
features. 
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Figure 1: Computer Aided Design of hovering platform 

  

 
Figure 2: Real-life fabricated hovering platform - weight = 4kg, max dimension = 90cm 

 
In order to create a hot swappable battery system a robotic arm with a magnetic latch was envisioned. The 
battery would be removed by locking onto a specially shaped pentagonal part on the back of the battery 
pack. The latch would be activated by a simple electro-magnetic solenoid. The magnetic pentagonal 
shape is designed so that the latch aligns automatically (see Figure 3). This allows for easy battery 
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removal by simply latching onto the battery and pulling the battery out. The robot side of the compartment 
is shaped so that even if the battery is not straight when inserting, the battery would self align. 

 

 
Figure 3: Top left - back of hovering platform showing inserted battery, Top right - Two pieces that make 
up the battery compartment, Bottom left - Cover removed showing battery cells, Bottom right - Magnetic 

pentagon shaped alignment shape and latching holes 
 
 
 
A downward facing machine vision camera, shown in Figure 3, was designed and used for optic-flow 
sensing, to reduce/eliminate drifting while hovering. Additionally, this camera was going to be used to 
identify a “T” symbol on the HiveShip to allow for automatic landing and battery hot swapping. 

 

 
Figure 4: Machine vision camera for eliminating hover drift and for visual based auto-landing 

 
As several robots were envisioned to be operating at one time, a high-reliability communications system 
was developed. The high-reliability communications system, (iCOMs) shown in Figure 3, was developed 
from scratch with three different types of communication modalities; dual band WIFI (2.4&5.8GHz), Xbee 
(868MHz) and GSM (quad band). The iCOMs board was designed so that it can double as the transceiver 
on the ground station, simply by plugging it into a USB port of a Laptop and running the graphical user 
interface software. 
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Figure 5: iComs high reliability communications system 

 
A good portion of the development stage was successfully completed. The flying platform was designed 
and constructed, and suitable sensors were developed and tested. Additionally, a prototype of the hot-
swappable battery and charging system was already built and preliminary tests were conducted. 
 
 
Main Results: 
The main results achieved by the project over these 10 months were: 

• Analysis was performed on the state-of-the-art technologies 
• Functional prototype hovering platform was designed and tested successfully 
• Removable battery compartment on the robot was integrated and fully tested 
• Customized vision sensor was created in preparation for autonomous landing and docking to the 

HiveShip 
• High reliability communications system was designed and preliminary tested 

 
Please refer to our videos to see the iUAV-01 prototype in action: 
 

intelligenia DYNAMICS - Coaxial quadrotor - First Flight 
http://www.youtube.com/watch?v=phCu828ZXWg 

 
intelligenia DYNAMICS presents UAV-01 prototype 
http://www.youtube.com/watch?v=Decc-IpGbXE 

 
 
 

Expected Final Results: 

Unfortunaly this project has been cancelled due to the decision of the main researcher of leaving the 
company and the lack of further support from the Spanish administration who stopped the payments of 
several grants given to the company. These grants from the Spanish Government were covering part of 
the infrastructures used in this and other projects. 
 


