
        

INT
MOD

ABST

The c
There
accor
but to
samp
altern
airbor

KEY

1. I
 
In ou
samp
which
poten
units 

Remo
conne
objec
wave

The H
range
signs 

                     

EGRATED
DELLING 

TRACT   

conventional s
e has been a ne
rding to variou
o clarify the re
les are necessa

native method 
rne hyperspect

YWORDS: moi

INTRODUCT

ur modern civi
ling methods c
h are relatively
ntial to analyze
down to 1 m2 

ote sensing of 
ection between
ct. This interac
length of the in

Hungarian Inst
e of remote sen

of formal soil 

 

                     

D GROUND
THE CHAN

ampling metho
eed for a measu
us aspects. Hyp
lation between
ary. The objec
for moisture c
tral images for 

isture content, 

TION 

lization the gr
can no longer p
y far from each
e large areas in
scale.  

Earth’s surfac
n the observer a
ction - based 
ncident light - 

titue of Agricu
nsing applicatio

compaction an

                     

                 
D AND AI
NGE OF M

ods are no lon
uring technolog
perspectral ima
n the feature-sp
ctive is to pres
content mappin

quantitative m

remote sensing

rowing demand
provide with th

h other both in 
n a fast and pr

Fig 1. EM in

e includes sev
and the object 
on the actual

 will result in t

ultural Engineer
on since the ea
nd fungal disea

                    

                    

www.exper

                

IRBORNE 
MOISTURE 

nger capable o
gy that provide
aging spectrosc
pecific spectral
sent the techno
ng which is ad

measurement of

g, thematic ma

d for data and
he necessary in
time and spac

recise way by 

nteractions (NO

veral non-conta
is the electrom

l physical, che
the following p

ring (HIEA) –
arly 1980’s. Ai
ase/perished tre

                     

                     

rimentjourn

                             

SAMPLIN
CONTENT

of satisfying th
es broad opport
copy, one of th
l respond of a 
ological capab
equate to colle
f soil moisture 

ap 

d information i
nformation. Th
e. The modern
providing thou

OAA Coastal S

act measureme
magnetic radiat
emical conditi
phenomena abo

– hereafter refe
irborne visible 
ees are visible 

                     

                     

nal.com 

                            
K. D. Szalay e

NG METH
T VALUE IN

he rapidly grow
tunities of eval
he most advan
surface or mat

bilities of remo
ect the necessa
content. 

is very importa
hese methods u
n imaging remo
usands of simu

Service Center 

ent techniques 
tion (EM). The
ion of the cer
ove (Fig. 1.). 

rred as Institut
(VIS) and colo
(Fig. 2.).  

                     

                     

                             
et al, The Experi

HODS FOR
N AGRICU

wing demand t
luating local or

nced technologi
terial and the s
ote sensing of 
ary amount of 

ant issue. The 
usually provide
ote sensing tec
ultaneously rec

 

(2007) modifie

and evaluation
e incident EM 
rtain object an

te – has been w
or infra red (C

 

                     

                        RE
iment, April, 2013

R MEASUR
ULTURAL L

toward data an
r global proces
ies in optical r
tudied factor la
our Institute a
data to calibra

conventional 
e few or sever

chnologies, how
corded data of 

ed) 

n methods. The
interacts with 

nd the energy

working and de
IR) images we

                   

532

ISSN-2319-211

EVIEW ARTICL
3  Vol. 9(2), 532-54

RING AND
LANDS 

nd information
sses or balance
remote sensing
arge number o
and to show an
ate and validat

measuring and
ral discrete dat
wever, have th
f land treatmen

e only physica
the illuminated

y, or rather th

eveloping wid
ere taken wher

              

2 

  
19 

 
LE 
40    

D 

n. 
es 
g, 
of 
n 
e 

d 
a 
e 

nt 

al 
d 
e 

e 
e 



                                                                                                                                                           

                                                                                                                                                           

533 

www.experimentjournal.com 

  
ISSN-2319-2119 

 
                                                                                                                               REVIEW ARTICLE 

K. D. Szalay et al, The Experiment, April, 2013  Vol. 9(2), 532-540    

 

Fig 2. VIS image of a land portion and CIR image of an orchard 

VIS image on Fig 2. represents those situation where purely the visible region of the electromagnetic radiation is enough to detect 
changes or anomalies, but only from a certain height. 

In the end of the 80’s our Institute started working with thermal  infra red (TIR) technology.  

 

 

Fig.  3. Thermal evaluation of maize and thermovision assemlby on a chopper 

 

 

            Fig. 4. Thermovision under laboratory circumstances 
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Test area was assigned in the Hungarian Institute of Agricultural Engineering. Moisture content was mesured by three different 
methods: Electric conductivity (EC), Time domain reflectometry (TDR), Conventional sampling method. 

The Veris-3100 equipment (Fig. 8.) measures the EC at 0 to 30 cm and 0 to 90 cm depth ranges. Coordinates of every measurement 
are also recorded with 1 Hz. During the measurment the GPS signal is provided by Trimble AgGPS 114. Work speed is 9 to 18 km/h 
and usually 5 m line width is used. 

 

 

Fig. 8. Veris-3100 EC measuring device and its working principle 

In the common practice the GPS antenna of the system was placed on the top of the tractor’s cabin and the distance between antenna 
and measuring disks were measured and compensated by “Boom offset” value – in this case it was 3.42 m. Precision was validated on 
an assigned trajectory by cruising back and forward several times, on various travel speed. Trajectories were analyzed on map (Fig. 
9.). 

 

Fig. 9. Distance between the GPS antenna and measuring disks of Veris-3100 and the validation method 

The Spectrum TDR-300 device works with time domain reflectometry principle and measures volumetric moisture content. 
Resolution is 1 %, precision is < 3 % and the measuring range is 0 to 50 %. Beside the measured moisture content the equipment also 
records the coordinates of the sampling position (Fig. 10.). 
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3. RESULTS AND DISCUSSIONS 
 
Using the data gathered by Veris-3100 and TDR-300 and the reference moisture content measured in laboratory after drying we made 
an interpolated map of EC and volumetric soil moisture content of the area (Fig. 12.). 
 

 

Fig. 12. Interpolated EC map with sampling points of Veris-3100 – left – and Interpolated volumetric moisture content map with 
TDR-300 sampling points –right – 

Evaluation showed that the GPS receiver calculates the position where the antenna is placed and “Boom offset” function has no effect. 
Therefore to reduce this position error we designed and manufactured a frame which makes possible to fix the GPS antenna just above 
the measuring discs of Veris-3100 device. Further measurements were carried out by using this frame which has decisively improved 
the positioning accuracy (Fig. 13.). 

 

Fig. 13. Veris-3100 device upgraded with antenna holder frame 

4. CONCLUSIONS 
 
The hyperspectral imaging spectroscopy is a promising future tool in the field of optical remote sensing and it creates new perspective 
for modern information management in site specific agricultural production. One can determine quantitative relationships between the 
environmental and physiological parameters of vegetation cover and the soil quality parameters as well as the features of the 
reflectance spectra by the new-generation data monitoring and sampling method. These reflectance spectra have characteristics of 
different crops and provide with the possibility of accurate classification and detection. Study confirms the significance of alternative 
soil sampling instruments which can provide with the necessary number of samples to calibrate and validate airborne hyperspectral 
images. By combining the laboratory spectroscopy and hyperspectral imaging with Veris-3100 system and TDR-300 device even 
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limited number of labour-intensive ground sampling and laboratory analysis will be sufficient to perform detailed evaluation of the 
scanned area. 
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