HRANICKA PROPAST MERICKOU OPTIKOU

HRANICE ABYSS THROUGH THE LENS OF SURVEYING OPTICS

V roce 2022 posunul robot ROV UNEXMIN GeoRobotics UX-1 Neo znamou hloubku
zatopenych prostor Hranické propasti na iroven -450 m. Z(istala tak nadale
nejhlubsi zatopenou propasti svéta, ale jeji absolutni dno stale nebylo dosazeno.
Oproti predchazejici trojici dalkoveé rizenych podvodnich robotl byl UX-1 Neo
vybaven spickovymi technologiemi. Jeho pohyb a navigaci zajistovalo osm
motorl se systémem autonomniho udrzovani vzdalenosti a vyhybani prekazkam,
k Cemuz vyuzival dva skenovaci sonary (horizontalni a vertikalnf), ¢elni
vicepaprskovy sonar s vysokym rozliSenim a Sest videokamer. Prelomovou
inovaci predstavovalo Sest laserovych skenert promitajicich do svého okoli
laserové roviny, kterymi zaznamenaly 3D model zatopené ¢asti Propasti
s presnosti na milimetry!

Poprvé v historii tak vzniklo souvislée zaméreni Propasti od hladiny Jezirka
do rekordni hloubky -450 m. Nova data umoznila sledovat zmény tvaru prostor
v riiznych hloubkach, vytvareni horizontalnich a vertikalnich fezt nebo promitnuti
zatopené Casti Propasti do povrchové situace. Pravé celkovy tvar dosud
neznamych prostor prinesl radu novych poznatku, ale soucasné dalSi otazky.

Zatopena cast Propasti se totiz s postupem do hloubky necekané dvakrat
zalomi a se suchou ¢asti pak v padorysu pripomina podkovu. Turisté tak pfi
vystupu od Becvy po generace nevedomky prechdazeli nad jeji zatopenou casti
skrytou v hloubce pul kilometru pod jejich nohama (dnes mezi infopanelem
naucné stezky C. 4 a lavickami). Ono protismérné otoceni navic s opacnym
sklonem ploch vUci pohledu z Vyhlidky vedlo v fadach geologu k radikalnimu
naruseni dosud zazitych predstav o vzniku Propasti. Stejné tak pro kartografy
bylo vyzvou zobrazit zalomeny tvar Propasti do spojiteho rezu, vyhnout se
prilisnému zkresleni a zachovat klicové detaily.

Kombinaci Fezu a pudorysu bylo tfeba zobrazit kontrasty mezi 3ometrovym
prostorem Liftu, ktery se zuzuje do restrikce Mikado o délce 12 m a Sifce 5 m,
naznacit protismérnou orientaci spodni ¢asti tzv. Plochy X vici svahu pod
Vyhlidkou a Severozapadnimu kanalu a takeé korigovat navaznost zalamovanych

Usekl vici celkovému rozméru. Vysledek mlZete posoudit sami.
Text: Frantisek Kuda
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In 2022, the robot ROV UNEXMIN GeoRobotics UX-1 Neo extended the known depth
of the flooded sections of the Hranice Abyss to —450 m. It thus remained the world’s deepest
flooded abys, although its absolute bottom has still not been reached.

Compared to the previous three remotely operated underwater robots, the UX-1 Neo

was equipped with cutting-edge technologies. Its movement and navigation were ensured
by eight thrusters with an autonomous distance-keeping and obstacle-avoidance system. For
this purpose, it utilized two scanning sonars (horizontal and vertical), a forward-looking high-
resolution multibeam sonar, and six video cameras. A breakthrough innovation was the use
of six laser scanners, which projected laser planes into the surrounding environment, enabling
the acquisition of a 3D model of the flooded part of the Abyss with millimetre-level accuracy.

For the first time in history, a continuous survey of the Abyss was created, spanning
from the surface of the lake to the record depth of —-450 m. The new data made it possible
to observe changes in the shape of the spaces at different depths, to generate horizontal
and vertical cross-sections, and to project the flooded part of the Abyss onto the surface
layout. The overall geometry of the previously unknown sections brought a number of
new insights, while at the same time raising further questions.

As depth increases, the flooded part of the Abyss unexpectedly bends twice and, together
with the dry part, resembles a horseshoe in plan view. For generations, tourists ascending
from the River Becva unknowingly walked above its flooded section hidden half a kilometre
beneath their feet (today between information panel No. 4 of the educational trail and the
benches). This reversal in direction, combined with an opposite inclination of surfaces relative
to the view from the viewpoint, has led geologists to fundamentally reassess long-standing
theories about the origin of the Abyss. At the same time, cartographers faced the challenge
of representing the bent geometry of the Abyss in a continuous section, avoiding excessive
distortion while preserving key details.

By combining sectional and plan views, it was necessary to capture the contrasts between
the 30-metre-wide chamber known as the Lift, which narrows into the Mikado restriction measuring
12 minlength and 5 m in width, to indicate the opposite orientation of the lower part of the so-called
Surface Xrelative to the slope below the viewpoint and the Northwest Channel, and to adjust the

continuity of the bent sections with respect to the overall scale. The result can be judged by the viewer.
Preklad: Tomas Balada
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ZALAMOVANY HLOUBKOVY REZ ROBOT UX-1 NEO (2022)
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