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CAMERA CONTROL AZIMUTH K ° DESCRIPTION OF SCENE THE VIKING MISSION VIKING LANDER MOSAICS ::;triona;n ci,n}lﬁéﬁ };ZVisngar;pomcr'eEg;pefc ':)i‘rlr?”oggltui iiz-
g ! This view north of the lander shows the level Two Viking spacecraft, each consisting of an or- The Viking Lander cameras .acquired many higl}-;esoluti'on throti]g’h the perspectiz'/e pain t]i; {he camerra - f'o aii iﬁ]age:
° 4.5° 34.5° 64.5° 04.5° 124.5° 154.5° 184.5° 214.5° 244.5° 274.5° 304.5° 334.5° 354.5° rock-strewn plains of Utopia Planitia. Some of the biter and lander, were launched from Kennedy pictures of tl}e Chryse Planitia and Utopia Planitia landing plane i fhie samezs, ’
3545 4. : . : : | T [ H large blocks appear to lie on the fine-grained Space Center on August 20 and September 9, sites. Each picture is the product of computer processing on The geometry of the lander pictures is complicated by pddi-
40 [ _ | | SECTOR 3 | | material that partly covers the interblock areas. 1975. The Viking 1 spacecraft arrived at Mars on Earth of digital-image data transmitted from Mars as a result tional B Tand . f
! 1 SECTOR 2 3 > : ; s 0 v . ional factors. Because both landers are tilted with respect
30° H [ | B This appearance probably is due to scour or ero- June 19, 1976, and was placed in a highly elliptic of “camera events’ carried out by one of the lander camera : : . y
N | T pPp 4 . L9 i N to the horizon, on the uncorrected pictures the horizon re
[ \ ] | | |3 sion by the martian winds that have carried away orbit around the planet at a periapsis altitude of systems. Further computer processing of data from a sel- sembles a sine curve. Computer rectification of the pictures
S I B 3 ; i - ly 1500 km. The orbit used in d number of th ts yielded a total of 10 ics o putct reciiilcation ¢ plewur
Xe |19 | l =) the fine-grained material from between the larger Hedlly 29 I+ LAS OLDIICL CAITICLAs WELE ected number of these events yielded a total o IHOSAES, results in a straight horizon along which vertical angles can be
. f | | ! = rocks. Some of the boulders seem to stand on cpnjunctlgn with o?her }nstrumental methods to Two pairs of mosaics from Lande.r 1 data (one mosaic fm{n measured with respect to the local gravity vector, and hori-
B vt =+ 2DBO0O0 1 I 22a108 ] :f - pedestals of the protected material (line 320, find a suitable !andlng site for the lander. After each camgra) consisted of one pair made frpm data t'aken in zontal angles can be measured from martian north. These
g 0° E | . | ! . sample 1130). Most of the rocks are highly pitted about 30 days in orbit, the lander was sepa{at'ed the morning (0700-0800 hours) and one pair made w1t}} data angles are not related in any simple way to the azimuth and
= - 228002 22A2861 22A220 Lkt < r vesicular. The vesicles probably formed from from the orbiter, and on July 20, 1976, Viking acquired in midafternoon (1400-1530 hours). Similarly, vt . A, . »
= 4& 228199 | | - e s R SR n or ve . P 4 2 . . elevation angles given in ‘“‘camera coordinates” for the un-
< 4 | _— gas bubbles in a cooling lava. A few of the rocks Lander 1 t(guched down on the surfaoce of Mars at three pairs of mosaics for the Lander 2 site consisted of one rectified pictures.
& AU il il I, L~ | - < are fine grained and appear to be faceted, probably lat 22.483° N.* ‘and long 47.968° W. (Morris pair between 0700 and 0800 hours, one pair at noon, and one There are other geometric distortions due to the camera:
2 H i 22A1 78 1—— 23 A206 4 _Ep | / by wind erosion (line 430, sample 2320). and Jones, 1980) on the west edge of a large basxp pair between 1700 and 1800 hours. o optic path distortion that affects a light ray after it passet
| 228 F ,ﬂzk A e | | A shallow trough crosses the near field, trending called Chryse Planitia. It landed in a stable posi- Procedures used for processing the Viking Lander camera - . A :
o \ - AT == shallo g ! > ) A . L 84.9° . N : the camera windows; and camera-system distortions, o1
—30 - = \ b RiESE Jio> B approximately east-west (line 330, sample 300; tion at a 3° tilt downward in the direction 284. data were described by Levinthal and others (1977). The in- “bolt-down” errors, that are caused by the way the cameras
\ N yx - o t line 470, sample 2250). The trough is 8 m from clockw1§e from north. . d1v1dual'camera events used in each mosaic are 1denjc1f1ed in are mounted on the lander. The geometric transformation
\ ‘ ) y/ /22205 [ 22A176 / \1 | the lander, about 1 m wide, and 10 cm deep. The side of the lander on which the two cameras the outline of the accompanying camera view. Detailed fies- used in creating the mosaics took into account the optic
| = ‘ 22B02%\\ . 120 A095 |t % it N i = Small drifts occupy the floor of the trough (line are mounted faces southeast. When the cameras criptions and reproductions of these camera events were given path distortion but not the “bolt-down” errors. However
£ = ,’/\gg '77 | S {1 | b ) (= 460, sample 1050). The trough is part of a polyg- are pointed in a direction normal to the front of by Tucker (1978). Copies of the Viking Lander pictures can . : : L ’
S / | : | | i ) p . ] o G i 2 o . . : along the horizon, the error in azimuth angle is equal to the
—60° L = SN > . onal network which suggests that it may have the lander, the viewing direction is 141.6 cloc.k- be obtained from the National Space Science Data Center, rotational “bolt-down” error for each camera to an acouracy
e I/ 171.6 formed from cracks owing to contraction during wise from north along the horizon. The first pic- Goddard Space Flight Center, Greenbelt, MD., 20771. of less than 1 pixel. The scale “azimuth angles from Mass
OUTLINE OF CAMERA 2 VIEW SHOWING CAMERA EVENTS USED IN MOSAIC ™m cooling of a basaltic lava flow or to thermal ex- ture from the surface of Mars, of an area near the The Lander camera system (Huck and .others, 1975a) has fierth™ fids Been adjusted te fake inbe. Meosnik Tis seies
pansion and contraction of frozen ground. lander’s footpad 3, was taken immediately after selectable focus §ettings fo; a depth o.f field from 1.2_ m to tion
4 The meteorological instruments used to measure landing by camera 2. During the ensuing 43 days, lI:lfil‘llty in the high-resolution (0.04 {nstantaneous field .Of The residual azimuth angle errors are less than 1 pixel alon
the temperature, pressure, speed, and direction of the cameras responded t.o al! commqus and view) mode. . e SHIYEY (low-rgsolqtlon) mede has an In- the horizon and become larger with steeper eleva?ion anglei
the martian winds are mounted on the end of the successfully carried out their assigned mission. On stantaneous field of view of 0.12 ; this mode was useq in the and large lander tilts. For the worst case, Lander 2, camera
white tubular arm (line 20, sample 290) at the September 2, the activities of Lander 1 were re- mosaics only where no high-resolution daf,a wercasquired. 1, this error is a maximum of 5.7 + 1 pixeis at -60° elevation.
/ L right of the scene. The prominent object at the duced tp .accommodate the planned receipt of data Each’comple’teQ mosaic extenc{s 3425 in azimuth, from The somewhat sinusoidal azimuth-dependent residual eleva-
CAMERA CONTROL AZIMUTH NOMINAL LANDER GEOMETRY ,7 S/ CEA=Camera elevation angle lower right is the surface sampler (line 800, sample from Viking Lander 2. . approximately 5° above the horizon to 60° below. A com- tion error is a maximum of 3 + 1 pixels for Lander 2, oapers
" 154.5° . 252.8° 1700). The true form of the instrument is not On September 3, 1976, Viking Lander 2 success- plete mosaic incorporates approximately 15 mlﬂ{on picture 1, and approximately 1 pixel for the other cameras
e ——— 184-5_ 214.5° apparent in the mosaic; three pictures were taken fully landed on Utopia Planitia of Mars (47.966° elements (pixels). In order to manage the processing of such ’ :
o : ° VERTICAL VIEWGSHdQW.ING VIK“\:;G LA':.DEtR 2 ORIENTATISN when the instrument was in different positions so N., 225.736° W.), more than 6500 km northeast large data bases, each mosaic was compiled from four indivi- REFERENCES
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7.0m
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Width
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mission and the results of eight scientific experi-
ments on board the landers were published in the
Journal of Geophysical Research (v. 82, no. 28,
Sept. 30, 1977; see References).

*Latitudes are areographic (see de Vaucouleurs and
others, 1973).

events for each sector were assigned priorities on the basis
of quality or detail. These data were examined by the com-
puter in sequence according to the priorities, and the best
pixels of each data set were used for the mosaic.

The computer formatting of the Viking Lander mosaics was
done at the Image Processing Laboratories of the Jet Propul-
sion Laboratory of the California Institute of Technology,
Pasadena, Calif., under the general supervision of Elliott C.
Levinthal of the Department of Genetics, Stanford Univer-
sity, who represented the Viking Lander Imaging Team. A
detailed description of the multiple steps involved in the con-
struction of the Viking Lander mosaics and an acknowledg-
ment of the many people who assisted in the project were
given by Levinthal (1980).

GEOMETRY OF THE MOSAICS

The cameras on the Viking Lander acquire data by sampl-
ing in equal increments of elevation and azimuth angle. In
the accompanying mosaic, 8 mm subtends a 1° horizontal or
vertical angle, regardless of the place of measurement within
the panorama. If the martian surface were flat, one pixel
(0.04°) on the surface would be 1 mm wide at -60° camera
elevation and 2 m wide at the horizon 3 km away. Character-
istically for this type of imaging system, most straight lines
in the scene appear curved in the reconstruction. This re-
presentation of the picture data differs from that of a con-
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