


CYDONIA RE GION

Class ified  Miss ion Photog raphic  Analys is
File #Pme/W 170 -  41961

EYE S ONLY

C ode  Identific atio n:
c roato an link to  data@ wh / de fc o n proje ct

National Aeronautics and Space Administration OMB Approval No. 2700-0085

CR 98-OSS-17
Issued:  May 1, 1998

Office of Space Science
Office of Space Flight

Office of Life and Microgravity Sciences and Applications
National Aeronautics and Space Administration

Washington, DC 20546-0001



National Aeronautics and Space Administration OMB Approval No. 2700-0085

CR 98-OSS-17
Issued:  May 1, 1998

Office of Space Science
Office of Space Flight

Office of Life and Microgravity Sciences and Applications
National Aeronautics and Space Administration

Washington, DC 20546-0001

Flight Status  Re po rt

Fr iday, 1 May 1998

Th is week, the Mars Global Surveyor  fligh t team clo sed out a successful mo nth of d edicated
science op eratio ns. For  o ver  sixt y con secu tive o rbits star tin g in  ear ly Ap ril and  ending o n
Tuesday, t he  spacecraf t 's sc ientific in st ru ments co llected  data n ear  the  lo w p oin t of  it s
11.6-h ou r o rb it . Every day o f t hat mo nth , S urveyor  tr an smitted n early 25 m egabytes o f
data back to Ear th .

Much  o f the pub lic ity generated b y Apr il's scien ce co llectio n activities focused on targeted
o bservatio n s o f  several se lected sites o n t he  Mar tian su rf ace.  Because exp licit  target in g
is n ot par t o f th e S urveyo r  sp acecraf t 's inh eren t abilit ies,  th es e o p erat io n s in vo lv ed  a
su bst an tial co llab o rative  effo rt  b etween Dr . Mich ael Malin 's camera team , Dr .  D avid
Smith's laser  altim eter team that assisted with Mars map corr ectio ns, and  pro ject engineerin g
elem en ts su ch  as missio n plan nin g, spacecraft systems, an d n avigatio n.

Majo r imagin g highlights in clud ed three p hoto graph s of  the  Cydo nia  region in the nor thern
hemisp here.  This ar ea is h ome to  a  on e-mile (1.5- km ) wide ob ject kn own  p opu lar ly as the
"face on  Mars." One o f th e three Cydo nia images sho ws the so-called  face at 14.1-feet (4.3
meters) p er  pixel,  a resolution  ab out 10 times better  than th e b est Viking Orbiter  im age
from  19 76.

In additio n  t o th e Cyd on ia  images,  S urv eyor 's cam era also o btain ed  two  p h oto graph s o f
the Vikin g 1 lan din g site  in  Ch ryse Planitia,  an d one image of  th e Mars Path fin der  lan din g
site  in the  Ares Valles r egio n. So me of  th e ob jects visib le in  th e Path finder im age in clu de
majo r landm arks p ho tograph ed  o n July 4t h, 1997, in cluding the f am ous "twin peaks"  and
"b ig crater. " H owev er , th e lan d er  and  ro ver  ar e n o t d iscern ib le in  p ar t b ecause a t th e
im agin g range o f ab ou t 4 97 m iles (800 km),  their  size  in  th e p ho tograp h is less than on e
pixel.

Despit e this fact, the  reso lution  o f the  cur rent image still exceeds the b est p ho tograph  of
Ares Valles taken  dur ing th e Viking Orbiter m issio n o ver twenty years ago. During map pin g
op eratio ns next year, the  camera may h ave an  o ppo rtu nity to  im age the Path fin der lan din g
site  again a t ranges as low as 2 35 miles (378 km ). In th ose images, sm all ob jects such as
th e lan der an d parachu te may be visib le.

The Vikin g 2 lander site  at Uto pia Plan itia was also targeted by the  camera for observatio n.
Unfor tunately, c lou ds ob scured  th e site  d uring each o ne o f the  th ree attemp ts. Sim ilar to
th e situat io n with th e Path finder  site , fu rth er  att em pts at  imagin g t he Viking 2 site m ay
occu r next year du ring m ap ping o peratio ns.
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Oth er  exp er imen ts o n  t he  sp acecraft  h ave also b een  b usy acq uir in g d at a.  Besid es  th e
cam era,  the laser altimeter, magnetom eter,  thermal emission sp ectrometer, and r adio  scien ce
investigation teams have also collected data since th e beginning o f Apr il. Th ese measuremen ts
in clu de no rthern  h emisp here top ography b y th e laser , local and  glo bal magn etic  p ro per ties
b y t h e m agn eto m et er,  at mo sp h ere  and  m in eralo gy st ud ies  b y th e  sp ectro m et er ,  an d
atm osp here  and  gravit y field  experiments by the  r ad io scien ce team .

Of  particular  in terest,  Dr . David Sm ith's laser altimeter  team  has been gath er ing data ab out
th e Mart ian  n or th po lar ice cap s. On every orbit ,  th e laser measures the  cap 's top ograph y
in  order to  calcu late its th ickness. In June, th e ice cap 's th ickness will reach a m axim um
d ur in g t he h eigh t o f  th e n or th ern  win ter seaso n.  Th ickn ess measu rem en ts fro m Ap ril
co mpared  to those that will  be  taken  in  June will  co ntribute  toward a greater  und erstan din g
of  the  Martian cap fo rmation .

Altho ugh ext remely successful, t he  f ligh t team  t emp orar ily suspend ed  science op eration s
o n Tu esd ay in prep aration  fo r a mo nt h-lon g even t called so lar  co njun ction . Star tin g t his
weekend,  com mun icatio ns with  the  sp acecraf t will  d egrade as Mars b egin s to  pass behind
th e Su n's coro na as viewed f ro m t he Ear th . As a  co nsequ en ce, th e r ad io  sign als sen t to
an d from  Surveyor  will  experience a no ise  effect from  so lar  e lectrom agnetic in ter ference.
Dur in g the  m idd le of the  m onth , the Sun  will dir ectly eclip se th e red p lan et and  p hysically
block rad io  com mun icatio ns with the  sp acecraf t.

So lar con ju nctio n will end  in  lat e May as Mars m ov es o ut fro m b eh in d th e S un.  At th at
time, the  flight team will re-estab lish comm anding cap ability an d r esume science op erations.
Data collection  will then con tinu e u ntil  th e restar t  o f aerob raking o n Sep temb er 11th. The
goal of th is n ext ph ase o f aero brakin g will b e to lo wer  th e cu rr en t, high ly e lliptical, 11.6-
h our  orbit  to  a  low, cir cular, two -h our  map ping orbit  by Apr il 1999.

Af ter a  missio n elapsed time of  540 d ays from  laun ch , Su rveyo r  is 229.36 m illio n  miles
(369.12 million  kilo meters) from  th e Ear th an d in an  o rb it  arou nd Mars with a high  point
o f 11,10 8 m iles (17,877km) , a lo w p oint o f 108.3 miles (174 .3 km),  an d a p er io d o f 11.6
h our s. A special,  m ult i-week  so lar  co njunctio n comm an d sequ en ce is cur rently execu tin g
on  th e spacecraf t, and all  systems con tinu e t o p er fo rm as expected . The n ext sta tus r epo rt
will b e re leased  so met ime late  May.

-- --- --- ---- --- --- --- --- --- --- ---- --- --
Sta tus r ep or t pr ep ared b y:

Of fice  o f the  Fligh t Operatio ns Man ager
Mars S urveyo r Operation s Project
NASA Jet Pro pulsio n Lab orato ry

Califo rn ia  In stitute  of Techn ology
Pasaden a,  CA 91109

-- --- --- ---- --- --- --- --- --- --- ---- --- --
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MEDIA RELATIONS OFFICE
TELEPHONE (818) 354-5011
http://www.jpl.nasa.gov

CYDONIA OBSERVATION PHOTO CAPTION

Orbit :  258
Range:   409.53 km
Resolution:  3.46 m/pixel
Image dimensions:  1024 X 9600 pixels,  3.5 km x  33.2 km
Line time:  0.50 msec
Emission angle:  29.90 degrees
Incidence angle:   69.59 degrees
Phase angle:  60.62 degrees
Scan rate:  ~0.15 degree/sec
Start time:   periapsis + 410 sec
Sequence submitted to JPL:  Wed 04/22/98 21:45:00 PDT
Image acquired by MOC:  Thu 04/23/98 12:23:02 PDT
Data retrieved from JPL:  Fri 04/24/98 09:00 PDT
Processing Performed by Tim J. Parker, Geologist
Mars Pathfinder Science Support, JPL.

Image Processing Steps:

(1) Vertical banding in raw image removed using Vicar software with long,
 narrow, highpass box filter, oriented parallel to banding in image.

(2) Performed moderate histogram stretch in Adobe Photoshop on
 Macintosh desktop computer.

(3) "Flattened" broad shading variations in scene by
 copying image and creating a "mask" in Photoshop with
 the shading inverted with respect to the original image. This mask
 was then merged with original scene and a second histogram stretch performed.
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Processing Performed by MIPL, JPL

Image Processing Steps:

(1) The image is sized down by interpolation by a factor of two to
 reduce some of the noise.

(2) A long, narrow high-pass filter is applied in a vertical orientation
 to help reduce some of the instrument signature.  This signature is seen
 as the streaking that is noticeable in the original data.

(3) A long, narrow low-pass filter is applied in a horizontal orientation
 to create an intensity average for the image.

(4) The results of these filtering operations are the stretched to
 approximate a Gaussian distribution.

(5) The results of the high-pass and low-pass processing steps are
 averaged together to form the final product.

(6) The image is flipped about the vertical axis to correct for the
 camera orientation.

Mars Global Surveyor Mars Orbiter Camera Release:           MOC2-45A, -45B,
                                                           -45C, -45D
Mars Global Surveyor Mars Orbiter Camera Image ID:       577826559.25801
                                                           P258-01 (WA image)
                                                           577826601.25803
                                                           P258-03 (NA image)

Latitude and Longitude of four targets located in East longitude

Target Latitude Longitude

Cydonia Region 41.0° North 350.5° East
Pathfinder 19.01° North 326.48° East
Viking 1 Lander 22.27° North 312.03° East
Viking 2 Lander 47.67° North 134.48° East


