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USE OF TSE COMPUTERS ABOARD SPACECRAFT

DAVID H. SCHAEFER
NASA-Goddard Space Flight Center

Summary.   The Goddard Space Flight Center has undertaken a program to develop
improved methods of handling two-dimensional data. From this, the concept of a new
family of computers known as “tse computers,” has evolved. These computers utilize
entire binary images as their basic computational entity. This is in contrast to conventional
computers that utilize a bit as their basic computational entity. Because of their ability to
perform thousands of operations simultaneously, they have the potential of operating
orders of magnitude faster than conventional computers. They are ideally suited for
spacecraft onboard image processing tasks.

The Goddard Space Flight Center is developing a new type of computer that will perform
many thousands of operations simultaneously. Because of their parallelism, these
computers have an intrinsic speed advantage of many thousands over their conventional
counterparts. This type of computer is known as a “tse computer.” Logical components are
under development that will perform 16,000 logical operations at one time. The
components are NOT, NAND, and NOR devices. Such tse devices accept a 128 x 128
element binary image as an input, and provide an output in the same form. All operations
are carried out in parallel. No type of scanning is involved. Fiber optic hardware that is
being developed provides for fan in, fan out, and tranferring of the binary images.

Along with the actual computation devices, components for analog to digital converters
that perform 16,000 conversions in parallel are also being developed.

The natural place to use these massively parallel computers is at the location where a
“real” image is sensed, such as aboard a spacecraft. Here the input image is, by its very
nature, in a parallel form. Therefore, all elements of the image can be sensed
simultaneously, analog to digital conversion can be performed on all these elements
simultaneously, and computation performed on all elements simultaneously. One of the
early uses of the components may be for photon counting of very dim star fields. Because
of the parallelism of tse components, photons emanating from many stars within the field
of view can be counted simultaneously.

Tse computers can, of course, be utilized on the ground to digest the data sent through
ultra high speed communication systems. Here, however, the input has to be reformatted



back into a parallel form before advantage can be taken of the parallelism of the tse
system.

Delivery of first generation components is anticipated during 1975. Tse systems capable of
performing involved image processing tasks should be available by the mid 1980’s.

Reference: “Tse Computers,” Schaefer, D. H., and Strong, J. P., GSFC X-943-75-14.




