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High resolution geophysical data require surveys to be flown at a consistent height above the ground.  Also important is
the survey  aircraft  maintaining  a  consistent and safe altitude on the two orthogonal  survey line directions.  SGL has
designed and implemented a computer-assisted system,  SGDrape, to enable the company's flight crews to maintain an
optimal flight altitude (drape surface) during surveying while at the same time ensuring that primary and control lines
intersect  at  the  same altitude.   Flying  surveys  using  a  drape  surface  is  important  for  all  types  of  geophysical  data,
particularly in hilly or mountainous terrain.  

When creating a drape surface the digital terrain model is modified, reducing all slopes to within the capabilities of the
survey aircraft to safely climb and descend.  The drape surface is then loaded into the survey aircraft’s navigation system
(SGNav), together with the planned flight lines.  As the aircraft flies along the survey lines the navigation system provides
guidance to the flight crew using a modified Instrument Landing System (ILS) indicator mounted in the cockpit, and the
flight crew matches the aircraft’s altitude to the planned altitude for that location.  Altitude information comes from Real-
time Differential GPS (RDGPS), or the aircraft’s radar or laser altimeter.

FLYING A DRAPE SURFACE

A typical application for SGDrape is shown in the diagram below, where the mountains rise out of the ocean and reach an
elevation of about 2,000 m in only a few kilometres.  Without the drape flying program it is difficult for the survey crew to
fly adjacent and orthogonal lines at a consistent altitude.  Decisions must be made as to when to start climbing while
approaching a hill or ridge, how deep into a valley to descend, how steeply to descend off a ridge, and what altitude to fly
when flying parallel to a ridge to enable control lines to intersect with all of the primary lines.   The task of defining the
correct drape altitude is much better performed by a computer using a digital terrain model, leaving the flight crew more
time to fly the aircraft, watch for other aircraft and obstacles, and monitor the survey instruments.  The SGDrape system
removes the guesswork from the selection of survey altitudes in rough topography, to enhance the quality of the final data,
and to improve the safety of the survey operation.
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Rugged terrain with draped flight lines
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ADVANTAGES OF SGDrape

● Preparat ion  o f  the  drape  sur face  a l low s  for  pre-survey  analysis  and  opt imizat ion  o f  the

survey  l ine  d i rect io n ,  as  w el l  as  a  quant i f i cat ion  o f  the  ach ievab le  f lying  height  o ver  the

ent i re  survey area.   Th is  resu l ts  in  more  ef f ic ient  use  o f  exp lo rat io n  do l lars .

● Pr ior  to  survey  f lying  c l ients  can  see  w hat  the  drape  sur face  looks  l ike  and  can  examine

w hat  a l t i tude  the sensors  w i l l  be  at  over  the  ent i re  survey area.

● Contro l  l in e  and  t raverse  l in es  in tersect  at  the  same  a l t i tude,  w hich  faci l i ta tes  data

leve l l in g .

● The  drape  system  is  a  too l  which  makes  f lying  a  smo oth  drape  much  eas ier  by extend ing  the

ad vantag es  o f  e lect ron ic  navigat ion  to  the  th i rd  d imens io n ,  a l low ing  the  f l ight  crew  to  f ly  a

bet ter ,  safer  survey.   The  system  ef fect ive ly  takes  the  guess  w ork  out  o f  mainta in ing  a  safe

and  consistent  survey a l t i tude.

● The  drape  sur face  remo ves  s ign i f icant  var iat ions  in  a l t i tud e  betw een  subsequent  f l ights  due

to  chang ing  w eather  condi t ions  (w ind ,  v is ib i l i ty,  temp erature ,  e tc) ,  changing  a i rcraf t  fuel

load s,  and  d i f ferent  f l ight  crew s .   D i f ferences  in  the  a l t i tude  o f  ad jacent  survey  l in es  f low n

in  oppos i te  d i rect ions  are  a lso  min imized .

● The system is  not  an  autop i lo t ,  so  the p i lo t  is  a lw ays  in  fu l l  cont ro l  of  the a i rcraf t .

The system also offers a significant safety advantage because the rate of climb is limited before the start of the survey
operations to that which can be safely maintained by the aircraft.   SGDrape reduces pilot workload and fatigue, leaving
more time for the crew to attend to other flight tasks.  The company continues to limit survey operations to good VFR
conditions under daylight hours allowing the flight crew to maintain a careful lookout for uncharted obstacles and avoid
situations where the aircraft may be unable to maintain a safe altitude and airspeed.

A digital  terrain model is essential for the process.  SGL endeavours to find,  or create, the best digital  terrain model
possible.  In areas of steep topography, locations and altitudes of the highest points are most important.  Topography
below the highest points, which is beyond the climb/descent rate of the aircraft, need only be modelled in a very general
manner.
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