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Postidenie moznosti sledovania fenologického stavu

vegetacie na zaklade kvalitativnych charakteristik GNSS
signalov
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Monitoring station

Calibrated antfenna  Timelapse camera

Raspberrry Pi 4B + Witty Pi

Ardusimple RTK3B Pro receiver

mosaic-X5

FEATURES

448 hardware channels for simultaneous tracking
of all visible supported satellite signals':

‘ asn ‘ GPS: L1T/A, LTPY, L2C, L2P, LS
powerbcnk o j : GLOMASS: L1CA, L2CA, L2P, L3 CDMA

Beidou: B11, B1C, B2a, B2b, B2|, B3

Galileo: E1, ESa, ESb, ES AltBoc, E6

Q755 L1CA, L1 OB, L2C, LS

Nawvic: L5

SBAS: Egnos, WAAS, GAGAN, MSAS,
SDCM (LT, LS)

On module L-band

4G modem GNSS receiver




Reference station

Calibrated
antenna

GNSS
receiver

Raspberry Pi

Intended use:

- checking local extremes in data
- optional: base for positioning
solutions

Free NTRIP caster via rtk2go.com service
Included in SKPOS monitoring network

Lokalita: TUZV 2024-01-28
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Tes’r areq, do’ro Oﬂd evoluo’red characteristics

First (autumn) data
collection campaign
(15.9.-15.12.2023)

Monitoring station
(full forest canopy)

Daily (60s) RINEXes

Carrier-to-noise density
Multipath
Cycle slips

Imagery from timelapse
camera (or spherical

s Reference station photography)

- N (open areq) :
N Optional:
!' \« S o b - positioning performance
B\ - meteorological data

Ortophoto © GKU Bratislava, NLC




Preliminary results
GPS only

Evaluated using BKG Ntrip Client

Monitoring st. (color) and reference
st. (grey) during full foliage, 50%
defoliation and full defoliation
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Experiences

®» Power consumption — the main
constraint for practical
applicability

®» Cost efficiency — GNSS versus
timelapse camera

» [Imeglapse camera problems —
mostly due to climatic factors

eird (X1) observations in
RINEX files — addressed in the
RTKLIB demob b34i

G 14 ClC L1C D1C S1C C1W S51W C2W LZW D2W S52W C2L L2L 5Y5 / # / OBS TYPES
DY S2L C5Q LSQ D52 55Q 5Y5 / # / OBS TYPES
E 17X C1C L1C D1C S1C CS5Q LSQ DSQ S50 C7Q L7Q D7Q 570 5YS / # / OBS TYPES
C80 L8Q DEQ 58Q 5YS / # / OBS TYPES
S 91X ClC L1C D1C 51C C5I LSI DSI S55I 3Ys / # / OBS TYPE3
E. 17X ClC L1C DIC S1C C2P L2P D2P 52P C2C L2C D2C S2C 5YS5 / # / OBS TYPES
C L3Q D3Q 530 5YS / # / OBS TYPES
C 21X C1P L1P D1P S1P CSP LS5P DSP S55P C2I L2I D2I S2I 5YS / # / OBS TYPES
CHL L7I D7I 571 C6I L&I DEI S6I 5Y5 / # / OBS TYPES
J 13X ClC L1C D1C S1C C2L L2L D2L S2L C5Q L5Q DSQ S5Q 5YS / # / OBS TYPES
I 51X C5x LSA DEL S55R 5Y5 / # / OBS TYPES
L W




Future work

» Complex analysis using GNUT/Anubis
software

» |dentification of characteristics (or their
combination) with the closest relation to
nological changes

» Shiff'tfo some more cost- and power-
efficient GNSS solution (e.g. u-Blox M10
atform)

»/Spring campaign of data collection
(starts in the first half of March 2024)

Opftional: elevation angle weighted
evaluation
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Author’s RG profile

Supported by VEGA 1/0568/23 “The
application of Global Navigation Satellite
Systems (GNSS) signals for localization and
monitoring of vegetation in the forest
environment.”
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