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INTRODUCTION

The Information Sciences and Human Factors (IS&HF) Division is one of

five divisions that comprise the Office of Aeronautics and Space

Technology (OAST). This division sponsors research in both aeronautical

and space technology; the Annual Report documents the most significant

program accomplishments during the past year. Each year, the Annual

Report is prepared to serve as the single mechanism for coordinating

NASA activities with industry and industrial IR&D managers. This

document is also intended to communicate significant technical accom-

plishments to NASA technologists and project engineers and to other

government agencies and academia.

The IS&HF Program consists of six major elements: Automation and

Computer Sciences, Communications Systems, Controls and Guidance, Data

Systems, Human Factors, and Sensor Technology. Accomplishments are

presented in all six categories; Controls and Guidance and Human Factors

are shown in two sections, Space and Aeronautics. The program technical

objectives, sub-elements, related NASA programs and potential applica-

tions are included in the appropriate section. Program funding during

fiscal year 1984 was approximately the same as in FY 85, which is shown

below.

ELEMENT TOTAL R&D

($K)

AUTOMATION AND COMPUTER SCIENCES

COMMUNICATIONS SYSTEMS

CONTROLS AND GUIDANCE

DATA SYSTEMS

HUMAN FACTORS

SENSOR TECHNOLOGY

37,500

7,048

29,100

8,017

24,000

6,795

To aid in the communication of program efforts, the names and phone

numbers of Headquarters" program managers are included in this report

along with the names and phone numbers of the key Center technologists

who conducted or managed the significant technology activities.

DIVISION DIRECTOR: Lee Holcomb

(202) 453-2785

DEPUTY DIRECTOR: Duncan Mclver

(202) 453-2782
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Center

Ames Research Center
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Ames Research Center

Dryden Flight Research Facility

P.O. Box 273

Edwards, CA 93523

Goddard Space Flight Center

Greenbelt, MD 20771

Headquarters
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Washington, DC 20546

Jet Propulsion Laboratory
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Lyndon B. Johnson Space Center
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John F. Kennedy Space Center
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21000 Brookpark Road
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AUTOMATIONANDCOMPUTERSCIENCES

The overall objective of the Automation and Computer Sciences Technology

Program is to provide the technology for space systems to automatically

perform functions heretofore requiring human reasoning, expertise and

manipulative skills and to adapt computing technology to aerospace

applications. Major sub-elements include automated fault management,

expert systems and teleoperator and robotics technology as well as

fundamental computer science research. Support for Class VI computers

is also included to provide aerospace researchers access to the most

modern developing computer systems.

Related NASA programs include advanced data systems projects of the

Office of Space Tracking and Data Systems and the advanced development

program of the Office of Space Transportation Systems. Potential uses

include science and applications missions, space platform or space

station, space shuttle and commercial satellite applications.

PROGRAM MANAGER: Dr. Ronald Larsen

NASA/OAST/RC

Washington, DC 20546

(202) 453-2783



0
0
[._

Z

Z

C

._,

0

I
I

o

"_ l_ I

_._ o
o._ _

,--_ _ ,._
_J oO

0., •

o

_>

.z= o _j

Q,} _ 0

_ •

I.i

o

_o oM

t_ _ m,_

u _u

,_ • 0

• _J .0 _

0 _ _.._ O_

"0 0

.o_

_ u,_

__o
__o o ._

_ 00 u,._ ''_

o__
_ o ._

(:_ _ _0

(11 Q,I .._ _

,.c:l N,.c:: _,_

o4

I

v

E

t_

.z:
o

Z

..el

[._

0
o

2



ORJWAL PAQE’E 
OF POOR QUALITY 

3 



rJ3
_J

0

0

._ _ o _
0.,4,'-I

u _ u _

_ a; w

W "0 04_

IIJ

_ o

oO ,,-t I.)

_0 _J _ 0 0

,C__ _) 0 ,'_
[-_ _ _ _J ,_

0,._ _ 0 r,J

0 m

_ I_ _J .1_,I_1 I

_; _'o o
m r,j

0 _ _jM k_-; 0 00

u _ m _

o ,-.__0 _ _ .,_

o3
0o
u3
I

o_

0

V

'o

o

cJ

0

_J



5 



o_

_o

o_
¢,.3

°I
¢/3

.,_ ,._ (u,z= _> o

__ o

_ o _ =_

_,_._
,..4o ° _ _t:
o,':'I, = • • o

,u _ _ ,,,-i ,z= 0 ,.c

m,,o ,u E] r'-I

(U

4..= _J 4._ ¢.j

o _ _ _ ._

0_ o_

=o_ ,;_ _

,_ ._ ,z_ o •

0

t,.=

0

aJ _ m oO oO 0 _

e-.i

O0

I

O0

0
CO
V

u"
m

g

o

0
rO



SENSOR BASED CONTROL OF 

7 



r._

o ,_'o o .,_ o

QJ ¢) o

:> .u

0 _ _

_, 0,0 _.::

_ _ _ _._ 0

_oO_

C_m

u"_

o _o

o_ _

_o_

u_ _o _j,-_

o__

o_

m

O_ _-_,-_ 0 0

• C t_

o

•u o

_'0 _:_0
0 • _ 0

_o

_'_ 1_ _

o_

I

_o

,-.4

V

J

w

_J

QJ
4.;

4.;

_J

0
_J

.<
_J

Z

_J





o=

El c_ o c_ _

._°

_=_°

__ .

_.

co _, o .,..4

E'_ U c_ O

_ o

o ¢_ _

,,i,-I 1-)

0 _ _
0 "i-4 _J

u_ _u_ _)

_ u _ u

_ _ 0

_ o _,_ _

o _ I_
oJ u E_
_0

,_ c_ i_ _

u

_ o o

o _ _ _ O

o_
u_
I

cr_
_D

i,--4

4;

4;
a_
r73

,=

4;

0

lO



11 



c_O

Z
0

0

I _ _J

"0 0 _
0

_._ _ _

m

P_m

_o_

_o

Q;

_J

"J= 0
_J m ,u ,.c:

_o_

o

_ aJ E_
0._ "_ 0

0

_j .u 0

'_ 0 _

•_ 0 O0

E_

m

0
u_

0_

4_

4J

t_

0
4J

0

0

0_

"0

_o

0_ O

I_ 0

0 ._

I
c_

_)t'q

r-_

u-_

u_
_o

I
-.,1-

_o

u_

v

u"

0

0
0

0

0

12



(3 z z cn 
W 
0 
0 
I L  

z 
0 

z a 
0 
LL z 

0 
F e 
0 

a 

- 
t 

- 
a .. 

v) 
t- 
L 
W 

w 

- 
Z 
m 

z 
0 - 
c 
a 
I- 
v) 
W o 
0. 
v) 

a 
Y 
v) 

5 
a 

111 
J m a z 
s a a 
(3 
0 
U 
L1 

/ \  

\ -\ 

0 

cn z 
W 
J 

U 
W 
N 
U 
- 
a 

a x  
w 
N - 
a a 
J 
0 
L1 

v) z u 
J 

13 



0
oo

o_
!

u_

oo
1-.(
oo

J

;a
_J

b'l

0
_J

_D

14



15 



_ ._,_ ,.c= ._

•,.4 0 4J o 0 .,-4

o
o u_

=J u

_t ill o

_o _

,=l 0_ _'_ _

¢_ 0

._ • _ _
_'.o_ _ _ m

o _

I_,-_ ,_ _ o

o _ o

_o

_'_ O'_ _0
•_._ _

_ O O

O _ _

_ N,.=

.1_ _--I ,.4

'_'_ O

"0 • 0

_ _ _ 0
_ _J • W

0 •

:g

4J

g_

1°

N_

2_
o

u _

_n

o_

,1= a/

m

8

m _

_-.io

o

1.1

"_ o

,.=

o _

_ o o

o

• o

o ._

o m _

I

v

o

o

[--i

O

o

o

£-_

16



I 

17 



Z

u
I
I

r_

_ _ CJ _J

I _ _ E_
_J 0 E_ m

.._ ;a
_ _ o _
I _-4 no

oo'_

m _

"_ _ _ o

m

°
O_ _ m

(I;

o _ _ _ _

..c o .,_ .J_ w

o_

,_oo

_cq
u_

" I
o.,,1"
oo_
o,,o
..,1-
I _'_

o"_ ,-._
,,1-.,,1-

,,D

E"

.g

,._ o
o

£d

0

_J

cJ

18



19 



o
Z

I-4

o_

r._

0
r,.j

r._
r,j

0

Z
i-t

I,,-

I g u,_ g m [:h

_u_ • o

_ 0 OJ O_

_ 0 _ _

_o_

.1_ "-I 0 ,'0

o

_._,, _ g _

_ o

m_: C • O
04 0

o

o 0J

:
o

_'_ _ ,_ o

•,._ w o _

_o

o_

0 ,._ ._ ",-_
.u _l ,z=

00_ 0

0 0 _ _

o o

_ m

0 _J _ 0

o _ i1)

o,-_ _

2O



OLu

LuZ

I

(J
--VJ

m
v_

O

O')

O
Z

mm

U)
m

I..-
Z
uJ
m

O
U)

>.
U)
)-
rr
uJ

X
uJ

D-
<
n-

<
J- m
(n <
m

I.-- --_
Z
uJ
m

O
U)

21

mmm

1.1.1
u)
<
rn
<

,,, <:
_-- O
(n

(n rr
-J <I:
<: a.
Z

m

O
F-- "'
< Z

m

a. <:

O <

)-
rr
m

>

EEmm

I.U
rrU)

Uj I.-.
D--U)
-->.
2:(/)

.... <:Z
m

uj:_
Oa-

XO
O(J
<

mm

U)

ILl

(n
>.
(n

Z
I-

O
O

m

(n
uJ
n-
O

(n

or)
(n
<

m

(n
i.u
Z
mm

Z
uJ

m
i

IJJI

_m I

C) I

(/)l

U) l

W

U) l
IJJi

"-I
_'l't I

ZJ
I.IJI



COMMUNICATION SYSTEMS

The overall objective of the Communication Systems Technology Program is

to provide high-rlsk components and techn01ogyneeds to ensure continued

U.S. preeminence in satellite communications and permit the distribution

of processed data from future high data rate Shuttle payloads, Space

Station, planetary spacecraft, and low earth orbit and geostatlonary
orbit platforms.

Major sub-elements inc!uderesearch and technology development in micro-

wave amplifiers (guns, cathodes, collectors, slow wave structures),

solid state devices (generic technology at x-, Ku-, Ka-, and V,band,

monollthic GaAs Integrated Circuits at Ka-band), antenna technology

(monolithi c 30/20GHzarrayfeed, precision reflectors, antenna analysis

capability, large aperture antenna feed technology and near-fleld

antenna test capabillty), microwave intersatelllte links, and communi-

cations technology for Space Station proximity operations. Potential

uses include science and applications missions, space platforms, Space

Station, military radar, electronic countermeasures and commercial

satellite applications.

PROGRAM MANAGER: Dr. Martin M. Sokoloski

NASA/OAST/RC

Washington, DC 20546

(202) 453-2864
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AERONAUTICS CONTROLS AND GUIDANCE

The overall objective of the Aeronautics Controls and Guidance Program

is to provide the technology for improvement of future civil and

military aircraft operations under all-weather conditions and for the

exploitation of new concepts and hardware to increase the efficiency,

effectiveness and safety of new airplanes and rotorcraft. Major sub-

elements include handling qualities and control theory, flight crucial

systems, advanced display and guidance concepts, rotorcraft guidance and

control, advanced transport operating systems, and multidisclplinary

integration.

Support for controls and guidance simulation and system facilities

operations is also included. Potential applications for this technology
are within the Federal Aviation Administration's air traffic control

system operations, the Department of Defense's airplane and rotorcraft

operations and commercial airline operations. This technology also has

potential applications in new civil and military airplanes and rotor-

craft.

PROGRAM MANAGER: Richard J. Waslcko

NASA/OAST/RC

Washington, DC 20546

(202) 453-2866
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SPACE CONTROLS AND GUIDANCE

The Space Controls and Guidance Research and Technology Program is

directed toward enabling large future spacecraft and space systems such

as space station, large mobile communication antennas and high precision

segmented reflector astrophysical telescopes. These spacecraft have

demanding control requirements for pointing and stabilization, momentum

management, build-up and growth accommodation, disturbance management

and rendezvous and docking coordination.

To address these requirements, an advanced technology program is under-

way in system identification, adaptive control, integrated structures/

controls design methods, distributed control and advanced sensors.

Because the dynamics behavior of large, lightweight deployable/assembled

spacecraft is greatly influenced by the ground environment, the testing

and verification activity is both ground and space based.

Promising controls approaches and algorithms will be tested in space
under NASA's Controls of Flexible Structures Program on a shuttle-

attached long flexible beam facility especially designed as a controls

research test article. This facility is intended as a national

facility; therefore, it is being made available to those industrial IR&D

programs designed to develop and test control algorithms.

PROGRAM MANAGER: John D. DiBattista

NASA/OAST/RC

Washington, DC 20546

(202) 453-2863

?!¢ECEDING PAGE BLANK NOT FIL_IED

69



o

E-_
Z

f-I

r._
O-i

r._

==
I-4

r._

r._
o

%=J

r._

E_
r_

E-_

r._
i-]

i-4

r._

o

4-J h-I _ i--I

"_ _'_ 0

• o ,_

m _

o _ o

N '_ c/

r._ ,--t N

O I0 4-1 4.1

_ i_ _ o _t-I

,_o o

o _ _,_.._ _'_

4=I CO

I:u !

= ,= ,z=

o "o

u Et

m _

=

:=SA
•,_ co _-I c:
u_ ,i-I

,,_0 0 _

0
4J

I 0 I_ _ ,.c:

_o o

or._ _N,._o l::
.i_ ¢.3

ot.-_

Cu

o_ u _
u = _.= a_uo

b_ 0 I=_ ,_=I

_= ",'_ 0 _

_ _ 0_ _

o _

o ¢_

o
o
o

o

,,c
o

_J
,z:
4J

Go

0
o0
v

u"

o
r._

_:_

o
,.c:
4.3

_.)

0
r,.3

r,3
i-4
Z

co

7O



71 



Z

o

o

0

o

o0

!

o
c_

V

o"

o

_0

0

o
i,-4
Z

o

72



w 

73 

W c 



o
(J

oo

.,,I-
I
u3

oo

,,,I-
o
oo
v

J

Q;
s
o

o

d

o

/:

0
o

o

U_
o

74



v) 

n 
0 
e 
4 
I o 
U 

v) 
W 
U 

z 
0 
F 
o a - 
E 
2 
W 
n 
E 
- 
W 
I- 
v) 

5; 
e 

v) a 

a e 
Y 
3 
I- o 
v) 
U 
0 
v) 
z 
W 
v) 

W 
n 

2 
9 
o 

0 o 
z 
0 
2 

4 

e 

v) o 
F 
v, 
U 
W 
I- o 
U 

I o 

a 
a 

2 
4 
z 

n 
0 

k 

r 
X 

e 

N 
I 
0 

z 
I 
I- 
v) 
v) 
W 
-I 
v) 
W 
n 
0 
E 
0 ol 
e 

7 

a 

I- z 
W 

W 
4 

E 

!k 

z 
0 o 
U 

a 
3 
I- o 
4 
\ 
U 
0 
v) z 
W cn 

v) 
0 
U + 
c3 
W 
I- 

U 

X 

a 
v, 
a 

v) 
0 
U > 
0 
W 
I- 

U 
a 
v, 
2 
W 
W 
U 
I 
I- 
(v 

e 

v) 
U 
W z 
E 
0 
U 
W 
4 
W o o 
U 

z 
3 

a 

4 

e 

75 



Z

o_

0

0

0

E.-t
Z

8

o o

o _.u

o

o

,1:;I _1 _1 .,-.t ,_

,._ C: C C

_ m

,,_ _ o
I I._ o

o,I s: •

o_--I o
0 _'_ ¢3 0

_ o

0 _ I 0 0

_ _ o

o _ _,_ o

,,_ o ,_ .r_

Ch

ch ...1-
,'1 I

I _o

_o
_o_-_

_'_0

ov
co

_.)

r..) _1
_,..]

_g

Z
0
o

Z

r.3

76



L 

77 



;fo

o

o0

_ I

o

la
CJ _0 0
0 _ 0
0 O) 1_ CJ

m 0 _._

o _"_

o _j t_.e_

_J o_ o

o

o _

_o_

o

_-_ _ o
qJ o _._ K_

u_ .o _j

o
_._ _

_._° _ o

_ o •

, ._

o ...._ _ _J

N

• o

_o= _00

m ,,_.4 ..t

_o_
"o la

_J

_°_
o u'_
¢J "o

w _ m

_.1._ _ _ _

W _ 0 W 0
_ ,._ u,_ _

u_
,-I ¢0 "0

o 'o

_ I ,_ o

o _°
o _

==.=o =
_u El

_J 4.;

m o o

o

o

o _
,Z3

_ o

"o .1_

1.1

u_ u
o,_

4-J

O,.C .u,.o

_0

1.1
_J

m _ o • _

o0
u_
0

I
-,1"
u_
o'3

co

oo
v

s

"o

'0

0
0

0

o

78



>.-
U
,<

--':3
Ov
ev, U

_.<.,,,,
o_ o
a ,,z,
Z.._ _

m

Lu _.- Z

<zO

<2

tJ

1-

111
I-

>,

0
I-
,<
er"
0

<
.J

)F POOR QUALt'I'_

>,.

I:I: i /
I I //
I I I /
I_ /I I //
II /I
II /I
II
II !

79



B

C

_'0 0 _

o m _.,-I

m o _
,_ 8 '_._ _

_ m 0

fa ,,,4 wO _

_m

_J _> wm w _j
.c qj _ _ q;

u_

_D
I

-,T
u3

co

oo

J
m

o
E_

0
"o

w
QJ
r_

r.)

o
c.3

cJ

c.)

E-_

80





Z
0
_.)

U3

xO
I
-,t

o3

O0

O0
v

m

o

o
,o

_D

o
_J

_J

z
_r
_J
_3

82



83



o_

o_
r.j

o • ,--_
0 _ _--_

I _.1_
-o m m

q-i q,I _

_1_ _.

_ ._

•i-I o

m o !

_ o ,--_ c_ o _J
_o _ w

0,'4

0"0 I _;

- __
o _-i m

•,_ _=

o _ _

__o_
0

_ _ o _

o[._ o .,4 o

=_o_=

_o o_g

•_ _._ o
o _ m .u .,_ _ r.j

0

m
w
0

m
,.4

oo

u_

i

u3
o3

oo

co
v

m

r.j

64

o
_J

84





Z

0

w *.J

oo o0

0 "_ ::_
[._ o,_

[-i

d _

o N _

t_ o o m

_J la_ _ o

H

_ o.w _._•_,_ o _
_ o _._ _

oo
L_

I
0")

0

V

r._

m

¢J

r.j

0
o

rJ
I--;

o

[-_

86



_z
.J

.J

Z

87



o
v

o

o
I...4
[--4

0

m
i,-.I
r_

o

m i..._

'_ o
.i.i

o

r.4 _>

_P o

4.1

_o

_g

o

o
_ u

o_ _
o u

[-i _u

c,¢'_ 1,,1 ,_.1
• _ _

o _ o

o
4..I

£,1 o _

.,-4 o

,_o

o o ,,::l _

I:l m cl

_, l>,,_ E] •

I._ l> "_ ,_ 0
¢:_ _ o _

®=.=_ o

_ o I:_ _e.._

0 I 0

o

o_

la

•,4 ._,a 0

o_= o

®._

!

v

0

0

0

88



89



I
o3
O0

r')

P_
V

J

J

d

.<
E'_

0

9O



o=

144
0

I

a_
oo
I%1.1
a_

i

91



o_

!J
Z
H

r_
0

0

•_ ,.c _
¢_ .w o

m o _ _

°_o_
_ _o
"U El

o_ _

o

0 _ 0
_ 0

" _.4

_ m _. _

r._ 000_ _

oo

I
03
u-_

u3
o
¢',,I
V

r._

=

=

W

L_

[-_

0
o

o

o

92



93 

I 



!t
0
i-..I

r,D

o,3
Z
0
¢D

m o0

m o _

c_

_ o

t_

,_ e,,,I 0

o o

o,_ C

•_ o _

_u u

u _g

_D
u_
¢,q
I
¢'3
oo
-..1"

03
,--4
l'--
v

J

¢n
m
_J

_D

/:
_J

o
o

o

_J

94



ORlGllNAL PAGE " :$ 
OF POOR QUALITY 

95 



0
r._

E_
0

;I

m m
8

" ,2

o_.,_

_ •

o

• o m

u _

o ._ m ,u
,u ..c _ u

,-I aj t_

oJ aJ o
u .i.-: ,_ ,u

m

u 1.4

_ N 0

,-4
u_
oo

I
o_
oo

,--I

p_
v

o_

_J

"I::;

o

o

,-1

i,-I

96



97



DATA SYSTEMS

The objective of the Data Systems Program is to provide the technology

needed to enable more cost effective space-derived information, to

substantially increase the capability of on-board and ground processing

and to provide the computational systems necessary for the evolutionary

space station.

In 1984, the optical disk recorder was completed and delivered to MSFC

for incorporation into the Space Plasma Physics Network. The unit

provides an on-llne storage capacity of ten trillion bits. The data

transfer rate of the unit is 50 million blts/second. The system will

automatically catalog and archive data packets to support on-llne users.

The first non-DOD Very High Speed Integrated Circuit (VHSIC) technology

insertion study was started in 1984 by LaRC and JPL. The target of a

ten fold increase in on-board general purpose computing capability will

be available for the initial Space Station configuration. The design

and layout of a GaAs on-board processor was completed in 1984. The GaAs

processor can provide a substantial increase in performance at a reduced

power level.

The advanced development of a ground/on-board Tera-bit very high data

rate optical disk buffer unit was initiated. This program is a Joint

effort with other government agencies, and will provide the capability

to rate buffer sensor data of greater than one Giga-blt/sec for

transmission at lower data rates. When the buffer and the VHSIC array

or general purpose processors are combined, an on-board quick look

capability for data Importance can be implemented to achieve a sub-

stantial reduction in transmission bandwidth.

PROGRAM MANAGER: Kenneth Wallgren

NASA/OAST/RC

Washington, DC 20546

(202) 453-2868
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AERONAUTICSHUMANFACTORS

The objective of the Aeronautics HumanFactors Program is to provide the
research and technology base for solutions to the human problems
impeding the growth and safety of air transportation. The program has
three major thrusts: flight management,humanreliability enhancement
and humanengineering methods.

The flight managementthrust is aimed at developing an understanding of
crew/cockplt/ATC (air traffic control) interaction that can lead to
improved operational performance and capability of the National Airspace
System (NAS). It includes the development of supervisory control
methods and human/computerdialogue design methods that will enable the
"electronic crewmember"and "glass cockpit" concepts, and the develop-
ment of theories of human perception, cognition, action and crew
interaction to enable the supervisory control techniques referred to
above.

The goal of the human reliability enhancement thrust is to develop
methods for improving the overall reliability of the crew/cockplt/ATC
system. This includes: the identification of systematic causes of
human error in the cockpit and in ATCthrough the Aviation Safety
Reporting System; the identification and evaluation of the effects of
fatigue and circadian desynchronosis on alrcrews; and the development of
comprehensive models of crew error and of methods for controlling the
propagation of that error through the system.

The human engineering methods thrust is aimed at developing improved
human aviation crew systems. This includes the development of: a
fundamental understanding of the phenomenonof workload, improved
techniques for measuring crew performance, methods for implementing
blocybernetlcs into the cockpit and an improved simulation technology
base.

PROGRAMMANAGER:Dr. Melvin Montemerlo
NASA/OAST/RC
Washington, DC20546
(202) 453-2784
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SPACEHUMAN FACTORS

The objective of the Space Human Factors Program is to provide a

technology base for optimal allocation of functions to humans and to

automation, and for designing safe, efficient, effective roles,

workstations, tools, and procedures for space operations. The program

has four major thrusts: astronaut/crewstation interaction, tele-

operation, habitability and extravehicular activity (EVA) performance
aids.

Humans will play a significant role in the Space Station both in orbit

and in ground control. Guidelines must be developed for the human/

systems interface on the Space Station, including teleoperation, and in

particular for ground controllers. Since much of their work will be

with computers through advanced data display and control hardware,

guidelines must be developed which incorporate the latest information on

human capabilities, limitations and tendencies in using them. Humans

will not only work but llve in space, therefore habitability and

architecture guidelines must be developed based on the impact of design

parameters on human performance and behavior.

PROGRAM MANAGER: Dr. Melvin Montemerlo

NASA/OAST/RC

Washington, DC 20546

(202) 453-2784
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SENSOR TECHNOLOGY

The overall objective of the Sensor Technology Program is to provide new

technology that exploits the unique properties of lasers, the capabili-

ties of microwave tubes, and infrared detectors for passive and/or

active sensing of terrestrial, planetary, and galactic environments.

Major sub-elements include technology development in the areas of

linear, infrared, and x-ray detectors, sis detectors, large silicon

CCDs, synthetic aperture radar, laser heterodyne spectrometer, infrared

and UV/vlslble LIDAR. Potential uses include science and applications

missions, space platforms, Space Station, and commercial satellite

applications.

PROGRAM MANAGER: Dr. Martin M. Sokoloskl

NASA/OAST/RC

Washington, DC 20546

(202) 453-2864

161



r._

00 _
_ ,-i aJ

m _ 0

q; ,--4 >

(J I_ W

..C =

O0
_ m C_

m

,.4 hi) 0

_ O_C _

._ 0

o

>m

_._ w

u o =N

00 ;a • ,-i 4.J

0 0 _ 0 _J

W 0 ,-I
0 _8 q) C

_ _ _ 00_

_ rJ W i_,

0

m_,8

_ m m

_j m
-o

w

u'3 _-I

0 _

,,--t

I1) 0 >

0_) ;a"O
_,.C 0.,._

,.C .U _

..C .,_ 0

,= "_ I1)

0

..=*,-4
.u'o

m

aJo

m
,-i ,--.4

u,-i 0
0

0

_J

0

.o_

0

gd

0 e,"_

llJ 0

.I._ u'3

0

_Jr,_ 83
.c,n 8
E-_ _

q3

0

0

_ _ _ 0

_C .C

_ 0

0 0 _ 4-_

0 qJ

..,_ ,0 0 C_

= N

0 ._

m _o m
_o
o _ ..d-

'_:; _J _ 0

0 O0

O_

I

u3

O0 ..,1"

oO
v

_00

v

O0_'O

,-I

"0 0
m

m a._

.4

N

_ [-.i

0
__)

r._

E.-I

162





g

164



165 



L

o

"o _ m

tO 0

0

_ o

__ o

0..._

= ,_ r/l

o _

•_ o_ o

°...I _ o

.,,.4 _

0 0"0 0

_J

o_
_ o 0J

• w o _

m _"_ o
'-o "_ o

o_,_

•--4 _ _,

8a, _ 0 p,_O

o__

'_ S

o

_o_

o

0 8 _ rJ

f_
f_
f_
o_

I

_D
oo

0
oO
V

m

u
.,.4

,o

_J

q3

r,.j

E_

0
0

o
1-4

_J

166



I 
167 



r._
E-_

r,.

I

u_ _ q._ qj

o _

. 0

"_1 1.1 _ l-J

= N

o

o _

._ o

mE" -_ '_ '_ _

4.4

_tl,_ ,1-1 '_

0 _

E-_ u,_ ,._ _.,u_

_®=e=..c: ,.c o
4=_ 4..i 4_ ¢.j

o

o

..,..4 ¢.J

_ o m

_°
o _ _ _
o,0_ _ ¢'¢I ¢U

,.c: _J _ m" "__j

_-_ o 00_.

°

u

,1_ .i..i o

o o0_._
•_ _._ _ _,
._ o "o

_o

4-= 00,._ _

_>', 0 "_I O0

l:_ _ _ ,_ .,_

° cu :_ • _>

o ,i-I ,_

• _ ._
_j I.i

o_

,.¢: O0 ._-I _ .,

_ _.--I * 4_ qJ q3 u.-i gO

_J ¢,1

=-_ °_:=. o,-I _j

l> 0 0 m O 0

_ u o

4,.I

04

,_ =_ ._-_

..¢: ¢),_ o u't _-I I:_..¢=

..c: .-i r_
"o

_>
m _j

¢0

_J m

o..-i o
I _
El u

m _j

o _

. o

_o_

_o

_ 0

o e_

o r.o q3 _j

t_

!

,,-4
o

v

c_

o
o

_0

o
_J

r..3

0
r.3

r.3
i-4

L3
r_
E-_

168



169 



il

I: _J I
o1=o

_ "o ,-I
_ o •
w

_ _1 1..I .r4

r-I

IlJ O

O

o_

o

i_1 .1_

_g

0.1 o o

E-'_ 0,'-_ _

_._ _ ,.c _
o _ 80,.c

CO,Co
o _n u_

_., ,.-._

o

_J

_ ._o

_0
_o._

O,_.4

_o_

..._

o

.i.1 .,-i aJ

o

,._

!

o

o

o,.._

_o

e_

o

o,_

o _

o o

i-4

t_
o

,._

_J
.I-I

q3
o.,

oJ

4=)

O

t_

°_-I

O

I11

O

",-I

_D

!

O

O
r_

H

170



ORIGINAL PAGE' tS 
OF POOR QUALITY 

W 

U 
W 
u) 

i 

r 

a 

171 



m_
o

[..-t
Z

8:

oo

oo
¢',4
I

_D
oo

0
oO
v

u"

m
_0
Q;

4J

Q;

0

(J

0

o

172



uj 
a: 

U a 
d 

0 0 0  0 

173 



¢..

l>-4

C
),..4

0

Z
0

[.-(

o3
Z
0

[.v..]

_o
I

,4:)

u_

V

J

o

m
w
o

,-i

0J
o

o

o

[-_

0
o

o
I-4

o

174





g
o

Q

0

,-_'o
m

o
w

m

o ;_

o

o _

_:_o

o

_ o _

°_
1.1 i.-4

,.,-4

0,) ° _
"_ G ¢)

m o

[-..t ,t:_ _

C'4
u%
%0
I

"-1"

_D

,-4

,,,I"
v

4.J
O)

0

Z
0
_J

_-_
<
0
I--4
Z

176



177 



(.

F-

oo
,..-i

u_
I

c_
_o

o')

V

r._

_J

t_

c_

0

0
o

_J

o

178



0 0 . 0  

c 
0 

3 
A 
Y- b 
c, 
Q I -  a, 

179 



r._

o
_:_

O

o

I
u_

oo

0
oo
V

¢0
;-1

m

==
o

o

l.a

r_

Z
0
rJ

r_
i.-I

=::=

180



LL

_9
t, G

i-

a m

;i

OF POOR QUALI_

\



[...,

r,j

r.=.l

rj3

oo
_D
cq

I

oO
,.-4

oo
v

S

0J

0J

W

¢J

E_

0
¢J

¢J

_J

182



I,LI
_e
_e

_e
0
I.L

n_
I

m

o

0

5r_

m

m

_E _ 0 _

u_ z Z
o < .._

183



O0
I

0
rJ3

¢l I 0 _ •

_ 0 0.,_

0

0

r_

_ °

o_ _ u

o_,_ =_

¢j 0

,-I

_>,,W 0

= =_ =o_ =
0-,-I _J

¢0 _ m ,-I
0

• m N

u-t

¢N

I

u'3
03

O0

oO
v

="
.,.4

_J

_0
0

r.j

[...¢
Z
0
(J

r_
I--I

r_
r.=.]

184



ORIGINAL PACE ’ ss 
OF POOR QUALITY 

185 

L 

I 



1. Report No. 2. G_ernment _¢eesion No,

NASA TM-87569

4. Titleand Subtitle

NASA Information Sciences and Human Factors Program

Annual Report, 1984

7, Author(s) Lee B. Holcomb, Duncan E. Mclver,

John D. DiBattista, Ronald L. Larsen, Melvin D.

Montemerlo, Ken Wallgren, Marty Sokoloski,

and Dick Wasicko

9. Perfuming Orgenization Name and Address

Information Sciences and Human Factors Division

NASA Office of Aeronautics and Space Technology

Washington, DC 20546

12. Sponsoring A_ncy Nameand Address

National Aeronautics and Space Administration

Washington, DC 20546

3. Recipient's Catalog No.

5 Repo.O;te
May 1985

6. Performing Organization Code
RC

8. Performing Organization Report No.

10. Work Unit No.

'11. Contract or Grant No,

i3. Type of Report and Period Covered

Technical Memorandum

14. Sponsoring Agency Code

15, Supplementary Notes

Available from NASA Office of Aeronautics and Space Technology.

16. Abstract

This report contains FY 1984/85 descriptions and accomplishments in six sections:

Computer Science and Automation, Controls and Guidance, Data Systems, Human Factors,

Sensor Technology, and Communications.

17. Key Words(Suggested by Author(s))

Controls, Guidance, Navigation,

Automation, Human Factors, Autonomy,

Computer Science, Data Systems,

Communications

|

19. Security Qa_if. (of this report) _, Security Cla_f. (of this _)

Unclassified Unclassified

18. Distribution Statement

Until May 1987

21. No. of Pages

196

Subject Category 54

22. Price

NASA-Langley, 1985


