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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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VIKING LANDER MOSAICS ventional camera having “point perspective” picture geo-
CAMERA CONTROL AZIMUTH DESCRIPTION OF SCENE LHE VKNG MISSION = 5 . . metr in which (3 jected f bje €
L oy Y, wi rays are project rom object space,
This view is to the south over the top of the Two Viking spacecraft, each consisting of an or- The Viking Lander cameras .acquned many hlg}.l-.resolutl.on through the perspective point in the camera lens, to an image
350.5° 5° 30.5° 60.5° 90.5° 120.5° 150.5° 180.5° 210.5° 240.5° lander. The surface is littered with large irregularly biter and lander, were launched from Kennedy pﬁctures of tl?e Chr_yse Planitia and Utopia Planitia lzfndmg plane in the camera. ’
45,0 152 ; 0. ; ‘ ‘ | : ‘ = ‘ e ‘ T broken and pitted blocks. A few blocks have 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 addi-
SECTOR 2 i I | ECTOR!3 [ | SECTOR 4 ok smooth conchoidal fractures (line 220, sample 1975. The Viking 1 spacecraft arrived at Mars on Earth of digital-image data transmitted from Mars as a result tional factors. Because both landers are tilted with respect
30 f o *r' ! 157 (Sl =bant ‘ 1150), typical of glassy to fine-grained volcanic June 19, 1976, and was placed in a highly elliptic of “‘camera events” carried out by one of the lander camera t L . :
| g | i | ! ! | | > N L 4 . o the horizon, on the uncorrected pictures the horizon re-
/ Bl I 5l s 11 vam | B 2 | rocks. 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
¥ 2Z1A142 J #j 3 | | | | | At the right center is the tubular mast of the high nearly 1500 km. The orbiter cameras were used in ected number of these events yielded a total of 10 mosaics. results in a straight h.orizonr:ilong which vertical angle§can be
Herh :! B ‘ | } | i gain S-band antenna (line 150, sample 1940) that conjunction with other instrumental methods to Two pairs of mosaics from Lander 1 data (one mosaic from measured with respect to the local gravity vector, and hori-
4 - 1473%3 4 21A149-{f | 21 | was used to communicate directly with Earth. find a suitable landing site for the lander. After each camera) consisted of one pair made from data taken in zontal angles can be measured from martian nor;h These
z ! L 1 4 t < The bright objects on each side of the mast are about 30 days in orbit, the lander was separated the morning (0700-0800 hours) and one pair made with data : : .
o f ' 1 I L~ g ) i . . . ot angle:s are not related in any simple way to the azimuth and
154 | l2ha1s0H | : d 069t R1A075 4 / o, covers over the Radioisotope Thermoelectric from the orbiter, and on July 20, 1976, Viking acquired in midafternoon (1400-1530 hours). Similarly, . p sl A »
- — 4 +—121B05%9H | (! - - . R . . elevation angles given in ‘“camera coordinates” for the un-
P P : 1| Generators (RTG) (line 400, sample 2150; line Lander 1 touched down on the surf:tce of Mars at three pairs of mosaics for the Lander 2 site consisted of ane rectified pictures
- | | | il 200, sample 800). Other parts of the lander visible lat 22.483° N.* and long 47.968° W. (Morris palr vELWEEN U /UU ana UsUU hours, one pair at noon, and one N e . .
u k‘ oo YT n q ,VQ in the scene are: calibration charts for the cameras and Jones, 1980) on the west edge of a large basin pair between 1700 and 1800 hours. 0p{?c‘;erga?;ed?stt}:)errticg)ioEztcn;ff(‘ialcsttsm:(l)in;tdr:yt:fglre i(t:an;i;;
w 3 k2 - 21A04 5 ” (line 350, sample 930; line 550, sample 1400); called Chryse Planitia. It landed in a stable posi- Procedures used for processing the Viking Lander camera h indows: and * - -2
- % i J N 4 ; ) : S - irection 284.9° - ; 977). The in- the camera windows; and camera-system distortions, or
30 A VHF-relay antenna (line 320, sample 1050); and tion at a 3° tilt downward in the direction . data were described by Levinthal and others (1977). The in “bolt-down” errors, that are caused by the way the cameras
T B 1 B seismometer (line 450, sample 1200). clockwise from north. dividual camera events used in each mosaic are identified in ’ y the way .
Tl e t / , ) : . p : . are mounted on the lander. The geometric transformation
| i ; o The side of the lander on which the two cameras the outline of the accompanying camera view. Detailed des- » . . : 5
r 335.8 s z . used in creating the mosaics took into account the optic
i are mounted faces southeast. When the cameras criptions and reproductions of these camera events were given ath distortion but not the “bolt-down” errors. Howeve
§ are pointed in a direction normal to the front of by Tucker (1978). Copies of the Viking Lander pictures can g.lon fhe lietizen, the erver i iaimuth & ]er ; é a(l)t thré
60° : the lander, the viewing direction is 141.6° clock- be obtained from the National Space Science Data Center, rotatgional “bolt-d;)wn” ertar Fot each ¢ mg 1 e te .
wise from north along the horizon. The first pic- Goddard Space Flight Center, Greenbelt, MD., 20771. of losk thiis 1 5ixel. The sIcaJe Vgt ath Iaglo arfl accuhr; y
OUTLINE OF CAMERA 1 VIEW SHOWING CAMERA EVENTS USED IN MOSAIC ture from the surface of Mars, of an area near the The Lander camera system (Huck and others, 1975a) has north” has beeg di ted o Talke duk uth an testhr‘om ars
i BS lander’s footpad 3, was taken immediately after selectable focus settings for a depth of field from 1.2 m to ti?)rn adjusted to take into account this correc-
| ¢ landing by camera 2. During the ensuing 43 days, infinity in the high-resolution (0.04° instantaneous field of ’ : . .
the cameras responded to all commands and view) mode. The survey (low-resolution) mode has an in- th?lf rc;::ldua.l z:imlr)n Lclth anlgl ° erroriﬁretless thaln 1 f.lxel al olng
successfully carried out their assigned mission. On stantaneous field of view of 0.12°; this mode was used in the d lor c;n 3" tﬂet on;? aiﬁer w ts eepeie Zva 120n angies
September 2, the activities of Lander 1 were re- mosaics only where no high-resolution data were acquired. :;n thia;rgee aniser SEEDEE feswfl/o:sl c'asei i%g{, 1’ eameara
. duced to accommodate the planned receipt of data Each complete mosaic extends 342.5° in azimuth, from T,he § r;;);h ta ma.xu_r:iuT o .th—d plxe;is at ) _deaelva;lon.
7.4 from Viking Lander 2. approximately 5° above the horizon to 60° below. A com- & om is b Amusorca. ?Z;Tul 3 e;laer; eri IZSI ; eleva-
On September 3, 1976, Viking Lander 2 success- plete mosaic incorporates approximately 15 million picture lo:meir;or ;o;irrr?at)::llmlimi())(el f" t}rl’;xeﬂsl OF - Lander. z; camera
o 300.5 330.5° fully landed on Utopia Planitia of Mars (47.966° elements (pixels). In order to manage the processing of such ’ PP ately 1 pixel for the other cameras.
435,2_;5'“7_5—0 2007 CAMERA CONTROL AZIMUTH & 2;,2? e (B T D VERTICAL VIEW SHO.W"NG VIKING ‘LAN_DER 2 ORIENTATION N., 225.736° W.), more than 6500 km northeast large data bases, each mosaic was compiled from four indivi- REFERENCES
g ... 60.5° . 210.5° 2402 o \ e ST Pl Grid isiin spacecraft coordinates of Lander 1 (Mayo and others, 1977; Davies and dual azimuthal sectors. Davies. M. E. K Fy d Roth. J. A.. 1978
20° [ / ] 75,\7\/7?9_50 190.5° 150.5° 180.5° MT’”T/‘/"\//T//K, ,\p i SR others, 1978). Lander 2 faces approximately Most of the data used in the mosaics were selected from the IS, I .,fL;tay.anI\?a,b : .’193’;18- ROt  Corn. R2309.
[t e \/FM ir\\rb;?\\rfﬁi%’:fﬁrﬂlfﬁw T e G A i + L north and tilts 8.2° downward in the direction of primary mission. In some cases, extended-mission data were g‘:\nstio 9“16;0 ars: rebruary * Rand Corp. -
i | / / | | 1 \ \ \ et | | o : P : ; : s oad 5 3
—t— il —+— | | | AZIMUTH ANGLES F OMIMARSNORTH | | | 1 —+—1 | s 277.4° clockwise from north. The viewing direc- included where primary-mission coverage was absent or where
! | [ #“I\f\/\\ / / / / TT | ’T”'—‘!’j\\ \\ \\ \ F/A\‘//‘\»N’f/‘\\\ Y \ o1 1 F— tion of its cameras when pointed in a direction the surface was obscured by the sampler arm. Further selec- H‘E;Ck’RF' 1(3'7’5Mc%13ﬂ’ \}’{kF’ l;;ttersli)n,dw. R, anq Tgylor,
E ——4\;_\61\ | So/" | 21().;\#\;\2450‘5{4“2.0; 3008 /Jﬂ-v/mﬁ \ 3‘5600 \ \ so— [ 60 | 90° normal to the front of the lander is 29.0° clock- tion was made on the basis of optimum focus. ience I dy 2HC 111ng zars 1;3 ;{rﬂcamera. pace
ol { / ‘5] e B e T,/\,L n‘l |i i S | ﬁ lu FEEESE I e TR y e wise from north along the horizon. The cameras The image data were photometrically corrected (Huck and Sc}l(en[(;e nstruments, v. ,Eno. » P- E- ) Wall. S. D
L L f - B I 1 { { 2 on Viking Lander 2 operated successfully for 61 others, 1975b; Patterson and others, 1977; Wolfe and others, Huck, F. O., l?urche{, E. E., Taylor, E. J., andV. atl, M 2
L : days until the primary mission of both landers 1977) for differences caused by variations in exposure and 1975b, Radlom.etrlc perforrpance of the. iking Mars
i = was completed on November 15, 1976, at solar for solar-lighting differences caused by minor time-of-day Land_er. cameras: U', S. Natlon'al Aeronautlcs’)and Space
— conjunction. variations in the pictures of the set. The geometry was then Administration Technical memorandum TMX-72692.
| ] During the primary mission, 454 pictures of the transformed to a local Mars horizon and corrected for geo- Levinthal, E. C,, and Jones, K. L., 1980, The mosaics of Mars
—30° L martian surface were processed from Viking metric camera errors (Patterson and others, 1977; Wolfe, as seen by the Viking Lander cameras, NASA Contractors
}! Lander 1 data and 582 pictures from Viking 1981). The corrected pixels composing a sector were then R.eport,3§26. -
— Lander 2 data. The extended mission of Viking combined by the computer into a single image, and an Levinthal, E. C., Green,.Wﬂllam, :anes, K. L., and Tucker,
l f began December 15, after solar conjunction, and optimum contrast correction was applied. Robert, 1977, Proce:ssmg the Viking Lander camera data:
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