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Team/Robot NAMT 
Scenario Autonomous navigation 

For each of the following aspects, especially concerning the team’s approach to scenario-
specific challenges, please give a short comment whether they are covered adequately in 
the SAP. 

Keep in mind that this evaluation, albeit anonymized, will be published online; private comments to the 
organizers should be sent separately. 

Robot Hardware 

Autonomous control electric ATV. 

Processing 

The control system uses two controllers: National Instruments cRIO and industrial controller 
running Windows. The software is written in the programming language LabVIEW. The use 
of industrial controllers significantly increases the system reliability. Controllers have a high 
computing capacity.  

Communication 

Wi-Fi in the line of sight - 5-10 km. 3G - in the area of the cellular network. 

Localization 

Strapdown inertial navigation system (SINS) aided by GPS, GLONASS and GALILEO. To 
construct a model of the environment using LIDAR. 

Sensing 

External rotating IP-camera, mounted in the nose landing gear, which provides an overview 
of 270 degrees. LIDAR uses two short-range and long-range (Measurement distance 30m, 
Field of view 270°; Measurement distance 4m, Field of view 240°). 

Vehicle Control 

Anti-slippery surfaces made of software, based on the analysis of movement and rotation 
of the actuator movement.The system autonomously moves along a given waypoint, 
analyzing data about the obstacles resulting from external sensors, and making changes to 
the desired trajectory for their detour. According to the camera recognizes the type of road 
surface. 

System Readiness 

Hw/sw 6/5. 

Overall Adequacy to Scenario-Specific Challenges 

The vehicle seems adequated to the scenario. From 0-5 the score is 4.  
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Introduction 
 
Our team has won prizes at the All-Russian contest "Robokross". For competition was 
developed a system for autonomous control truck "Gaz". 
 
For racing EURATHLON 2013 developed a system of autonomous control electric ATV. The 
system consists of a control unit drives the independent coordinate navigation, analysis of 
obstacles and build path. 
 
For autonomous navigation using strapdown inertial navigation system (SINS) system GPS / 
GLONASS, a navigation unit solves the problem of motion control for dynamically generated 
route. Control is based on the current position and the target trajectory of the object. 
 
The unit of analysis of obstacles and build a path based on the data from the IP-cameras and 
LIDAR, calculates the trajectory to the specified coordinates. Analyzes the state of the road 
and the nature of the obstacles. Based on the evaluation of patency of the given path is 
constructed trajectory for the  block of trajectory navigation. 
 
To communicate with an operator in the line-of-sight used transmitter Wi-Fi, out of sight 
communication is carried out through a network of 3G. 
 
Vehicle 
 
As the vehicle used an electric quad bike, able to move through the medium rough terrain. 
The chassis is a commercial model of the electric ATV. 
 
Basic data about vehicle 
Specifications in cm, Kg or dB (A)! 
Height: 100 cm (Total height from ground to top, including antennas etc.) 
Height: 72 cm (Total height from ground to top of the vehicle) 
Width: 80cm 
Length: 116 cm 
Weight: 120 Kg (Including all accessories) 
Ground clearance: 15 cm 
Average noise level: 60 dB (A) (approdfgx.) 
Climbing performance: 12 degree 
Wheel or track driven: 
Propulsion: batteries 
Endurance: 1.5 hrs 
Max. speed: 25 Km / h 
Payload: 60 Kg 
 
Capable to overcome significant biases, move on unpaved roads. The battery life on a full 
charge is more than three hours. Able to go up to 40 km in a straight line. All control systems 
are located in a dust and water tight compartments. The sensors are adapted for outdoor use. 
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The drives are protected by guards. In the current implementation, the system is not designed 
for crossing water obstacles and deep mud. 
The chassis is able to overcome the bias of 40 degrees. Not intended to overcome the stairs. 
Able to overcome unevenness height of 10 cm 
 
Processing 
 
The control system uses two controllers: National Instruments cRIO and industrial controller 
running Windows. The software is written in the programming language LabVIEW. The use 
of industrial controllers significantly increases the system reliability. Controllers have a high 
computing capacity. 
As the operator's console using a notebook computer. Scenario data are loaded before the start 
by the remote operator through wireless network Wi-Fi. 
 
Communication 
 
To communicate with the robot applies high power Wi-Fi transmitter commercial sample. For 
connections outside the line of sight is used 3G-modem commercial sample. Communication 
range: Wi-Fi in the line of sight - 5-10 km. 3G - in the area of the cellular network. 
Failure due to an autonomous control system continues to perform the task. 
With remote control of two possible responses: 
- Stop and waiting for evacuation; 
- Attempt to return to the reception area of the signal. Set in advance. 
 
Localization 
 
Strapdown inertial navigation system (SINS) is used for navigation with the correction of 
GPS / GLONASS. This allows to continue the job in a short-term deterioration or lack of 
satellite signals GPS / GLONASS. 
The system in preparation for the task of bringing the coordinates of key points on electronic 
map for use offline when performing the task. 
 
Sensing 
 
The sensors are used: external rotating IP-camera, mounted in the nose landing gear, which 
provides an overview of 270 degrees. 
LIDAR uses two short-range and long-range (Measurement distance 30m, Field of view 270°; 
Measurement distance 4m, Field of view 240°) 
Sensors can cover the near and far field of detection. 
The camera comes with auto iris, provides controlled exposure. 
 
To construct a model of the environment using LIDAR. 
 
The system is equipped with power state sensors. 
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Vehicle Control 
 
Anti-slippery surfaces made of software, based on the analysis of movement and rotation of 
the actuator movement. 
 
For emergency braking is applied integrated braking system. 
 
The system is implemented and the remote control and autonomous control mode. 
 
The system autonomously moves along a given waypoint, analyzing data about the obstacles 
resulting from external sensors, and making changes to the desired trajectory for their detour. 
According to the camera recognizes the type of road surface. 
 
In the remote control can automatically return to the point where there was a steady 
connection to the management station. 
 
System Readiness 
 
The developed system is used for the first time, the software has been tested in previous 
competitions "Robokross". At the moment there is a refinement of the software and configure 
the new drives, a standard installation of power and control circuits. 
 
Technology Readiness Level (TRL): 
Technology Readiness Level for Hardware: 6 

Technology system/subsystem model or prototype demonstration in a relevant 
environment. 
 

Technology Readiness Level for Software: 5 
Module and/or subsystem validation in relevant environment. 

 
Autonomous navigation using GPS, GLONASS and GALILEO 
 
The chassis system is designed for rough terrain. The system is not designed to cross fords 
depth of 5 cm. Crossing railroad tracks possible. 
Drop-outs are detected LIDAR system builds a path for their detour. 
The system laid down its own model with the data on the radius of turn, this allows to predict 
the passage of narrow obstacles. 
The system provides the ability to drive around dynamic obstacles. 
To work in a weak signal GPS / GLONASS used SINS. 
In case of loss of communication system continues to autonomously follow a route. 
The operator transferred the entire telemetry, position, speed, obstacle data, the picture from 
the camera. 
LIDAR insensitive to changes in lighting conditions. 
SINS to determine the current position and the angular position of the system in space, the 
normalization will receive a flat map of the distribution of heights. 
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