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Figure 1 -  The localization and mapping approach is based in multilayer map 
system, were each vine trunk will be used to assist the localization system.

Steep slope viticulture presents challenges to mechanization 
and robotization due to the sharp inclination of its terrain. 
Namely, the harsh atmospheric conditions, the lack of space to 
manoeuvre, and the impediment of communications due to 
natural obstacles (i.e. GPS satellites can be hidden and 
therefore GPS signal isn’t always available) complicate 
navigation in these terrains. ROMOVI is a 3-year project in 
progress since January 2017, which addresses these problems by 
proposing to research and develop a land robotic solution for 
slope vineyards that is able to autonomously perform logistic 
and monitoring tasks, combining modularity and versatility 
with robustness. Particularly, the Douro Demarcated 
Region (DDR), being one of the largest slope 
viticulture regions, is a perfect example 
where the technologies will be 
validated before being brought to 
other viticulture regions.

A major difficulty of steep 
slope viticulture is the high 
inclination of the terrain, along with the 
great amount of rocks and other obstacles. 
The agricultural robots that exist nowadays are 
not capable of functioning in such environment, so 
ROMOVI proposes to develop a robotic platform that 
addresses this issue. Giving the platform the capability of 
autonomous manoeuvring in steep slope vineyards will 
constrain its design, requiring a very low centre of mass and 
passive mechanisms for obstacle overcoming. Particular 
attention to the vehicle dynamics will be required as well.
Taking into account the setting for the application of the 
ROMOVI platform, the project will develop algorithms to 
determine the localization of the robot without GPS/GNSS 
signal, and to delineate paths which are aware of the robot’s 
centre of mass and therefore avoid dangerous trajectories. 
accuracy.  To this end, ROMOVI aims to develop advanced 
vision processing algorithms and sensor fusion to localize the 
platform with high accuracy. This will additionally enable the 
development of advanced ground monitoring systems to 
scrutinize each vineyard plant individually and diagnose its 
stage and state during operations on the vineyard. 

To address the localization difficulties 
ROMOVI also proposes to develop a 

full-custom wireless communication 
solution based on the design of 

integrated electronics in bulk CMOS, 
specifically dedicated to ranging 

and localization purposes. The radio 
complex base band includes 
modulator and demodulator for 
orthogonal frequency-division 
multiplexing (to tackle 
multipath signal propagation), 
whereas the radio-frequency 

front-end consists of a digitally 
assisted architecture to enable 

fast reconfiguration and flexibility 
on the modes of operation. Two-way 

ranging techniques based on 
time-of-flight are employed to obtain 

the relative localization of the robot. To 
circumvent attenuation due to the 

characteristics of the terrain, sub-GHz 
communication is proposed in this system

Going 2 months into the project, the initial user requirements 
are currently being collected. According to CERVIM, in 2006, there 
were approximately 37,592 hectares of terraced vineyards in the 
DDR. For this reason, and since terraces with two rows have 
accessibility complications, making it impossible for a robot to 
oversee both sides of the same vine, the ROMOVI consortium has 
agreed to focus on terraces with one row. These narrow terraces 
also present challenges of their own, but are more likely to be 
overcome during the project. For example, the implementation 
of a telescopic arm that reaches the vine of the row above would 
provide the ability for the robot to operate on both sides of the 
same vine. Further system design and implementation are 
expected to begin within the next few months, with the final 
project demonstration planned to occur in the Douro region 
during 2019.
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