
optical illusion.14 Is the Mars "face" just another example of 
the human brain's extraordinary capacity to make sense 
out of random patterns and to fill in details with the aid of 
imagination and fantasy? Planetary scientist and Mars ex
pert Harold Masursky gives the best answer to this ques
tion.1 Quipped Masursky of the Mars "face": "This is the guy 
that built all of Lowell's canals." 
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The "Face 
on Mars": 
Summary 
of Image 
processing 
results 

The "Face on Mars" has been the sub
ject of a small and unusual debate 
for over 10 years. Initially dis
missed by NASA as a trick of light 
and shadow when it was imaged 

by a Viking Orbiter in 1976, the "face" was 
rediscovered by DiPietro and Molenaar1 

several years later. A series of independent 
investigations 2 , 3 , 4 fol lowed, which have 
prompted curious reactions from the plan
etary science community. The accompanying 
article by Crowe5 states a view expressed by many 
in that community that the "face," along with several 
other nearby objects, are naturally occurring geological 
formations. This view is based on one or more of the 
following arguments: 
• The human mind can see faces in just about anything, so 
one should not be surprised to find one on Mars; 
• The development of a technological civilization capable 
of creating such objects is inconsistent with current theo
ries about Mars, so they should not be there, or alterna
tively, consideration of an extraterrestrial origin is pure 
speculation; 
• The "experts" have already examined the data and con
cluded the objects are completely natural. 
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. . . the 
sophisticated 
imaging analysis 
is not relevant be
cause to conclude that 
the feature may not 
be natural still re
quires a so-called 
"leap of faith." 
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The present forum is not the place to debate a psycho
logical phenomenon or the phi losophical /sc ient i f ic basis 
behind the search for extraterrestr ial intel l igence (SETI). 
However, the last argument deserves some comment, as it 
str ikes me as somewhat premature. In the remainder of this 
art icle, I would like to summarize some of the image pro
cessing results obtained to date—results that suggest the 
quest ion is far from resolved. 

Figure 1 (all figures on pages 24-25) shows the "Face on 
Mars" along with the several other nearby objects (termed 
the "c i ty"*) that include a tr iangularly-shaped formation 
(the "fortress") and one of the five-sided pyramids that 
have been observed in this region. Whether it is natural or 
art i f icial, the " face" is interesting as an opt ical phenomena 
in that it retains its appearance over a wide range of 
i l lumination condi t ions and from a variety of perspect ives 7 , 8 

(Figure 2). This is not the case for often-cited terrestr ial 
analogs like New Hampshire 's natural ly-formed Old Man of 
the Mountain, presented in Figure 3 for compar ison. A lso 
shown (Figure 4) is a digital ly enhanced and magnif ied 
image of the "face" from one of the later low-resolut ion 
morning views (753A34). It is difficult to draw any real 
conclus ions about the symmetry of the " face" from such a 
photograph. 

The Mart ian Face is also interesting from a geological 
standpoint. Quanti tat ive analysis of terrestr ial landscapes 
has shown that fractals are good models for the structure 
of terrain. The metric propert ies of fractal surfaces fol low 
power-law relations over some range of sca les . * * Using an 
algori thm that measures the deviat ion from such behavior 
on a local basis (originally developed to detect man-made 
objects in aerial photographs), an analysis of five Vik ing 
frames (35A70-35A74) revealed the " face" to be the least 
fractal (and, one could conclude, the least natural) object 
wi th in that area, wh ich is over 15,000 sq. km. in s ize. 9 C lose 
up, a detailed examination of the " face" reveals subtle 
features such as broad lateral str ips across the object, 
c rossed symmetr ical l ines in the " forehead" area, and fine 
structure in the "mouth"—features that one would not 
expect to find in a natural ly-formed mesa (Figure 5). 

The origin of the " face" cannot be decided on the basis of 
the available data. 1 do bel ieve, however, that the image 
processing results summarized here justify a c loser look by 

the Mars Observer, scheduled for launch in 1992. Ulti
mately, the quest ion can be resolved one way or the other 
by purely technical means. Given the potential impact of 
this phenomena on our cul ture, the col lect ion of a few high 
resolut ion photographs of the " face" and other nearby 
objects should be among the top imaging prior i t ies for the 
Mars Observer . 
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"Whether 
it is natural or 

artificial, the'face' 
is interesting as 
an optical phe

nomena ..." 



FIGURE ONE 
The "Face on Mars" and nearby 
objects shown from above in a 
digitally restored and enhanced 
image from Viking Orbiter frame 
35A72 (top) and from a point 30° 
above the southwest horizon in a 
synthetic image perspective view6 

(bottom). 

FIGURE TWO 
Perspective views from around 
the "face." Three-dimensional 
relief determined by the method 
of shape-from-shading. Detail 
on the right side of the "face" is 
limited due to shadowing. 

"The origin 
of the 'face' 
cannot be 
decided on 
the basis of 
the available 
data." 
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FIGURE THREE 
Two views of New Hampshire's Old 
Man of the Mountain— one from the 
tourist area, the other from a short 
distance away as the illusion disap
pears. 

FIGURE FOUR 
Lower resolution image of the "face" in morning light 
(753A34) taken later in the mission when the 
spacecraft was about five 
times farther away from 
the planet. 

FIGURE FIVE 
Local contrast enhancements of 
the "face" from 35A72 and 70A 13. 
Note subtle detail present in both 
images. 
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