
10th Young Scientists Meeting, Siebeldingen, Germany, November 08-10, 2017 

Bendel et al. 

Detection of grapevine characteristics using 
hyperspectral sensors 

Nele Bendel
1
, Rebecca Höfle

1
, Anna Kicherer

1
, Hans-Christian Klück², Andreas Backhaus², Udo 

Seiffert², Henning Hünemohr³, Aron Kirschen³ and Reinhard Töpfer
1
 

1
Julius Kühn-Institut, Institute for Grapevine Breeding Geilweilerhof, Siebeldingen 

2
Fraunhofer-Institut IFF, Biosystems Engineering, Magdeburg 

³Lilienthal Digitaler-Weinbau GmbH, Wiesbaden 
E-mail of corresponding author: nele.bendel@julius-kuehn.de

Grapevines (Vitis vinifera) are large per-
ennial plants for which phenotyping is 
predominantly bound to the field. How-
ever, phenotyping is time consuming, 
subjective and often destructive. New 
sensor technologies can help solve this 
problem. They should be significantly 
faster, more objective and, above all, 
non-invasive, so that a feature (trait or 
subtrait) can be observed over an ex-
tended period of time. They provide a 
level of information, thus being appro-
priate for plant phenotyping. 

As a new field phenotyping platform, the 
‘Phenoliner’, was constructed, which 
acts as a moveable tunnel and allows 
the acquisition of phenotypic data in the 
field under standardized conditions. It is 
equipped with a geo-referenced (i) 
multicamera-system and (ii) hyper-
spectral sensor system.  

The hyperspectral sensors detect the 
visible light as well as the near infrared 
and short wavelength infrared region 
(400 – 2500nm). They record the reflec-
tion of objects. Because of the charac-
teristic features of the reflectance spec-
tra it is possible to discriminate between 
water, soil, plants, etc. Furthermore, 
different soil types as well as plant varie-
ties can be distinguished from each oth-
er. With plants they are mainly used for

the detection of diseases and the de-
termination of ripeness. In the case of 
vines, there are many possibilities for 
the application of these sensors.  

Several hundred grapevine cultivars 
worldwide are in use. It can be assumed 
that they differ in their spectral data. 
The aim of this work is to record these 
differences as baseline for further ex-
periments. 

Therefore, reflection spectra of twelve 
nationally important grapevine cultivars 
were compared. The ground-based 
hyperspectral records were accompa-
nied by airborne multispectral meas-
urements performed by an unmanned 
aerial vehicle (UAV).  

At first, only leaves were observed, but 
in the course of the growing season 
grapes were also recorded. At the same 
time, the development stage and the 
incidence of diseases were assessed. 
Content of chlorophyll, anthocyanins, 
sugars, acids, etc. were measured as 
references.  

The results of this work serve as a basis 
for further experiments, which focus on 
the early detection of grapevine diseas-
es. 
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