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Figure 7. Point source transmittance (PST) function for single 
point source at center of view. The PST is given in terms of 
detected photons per pixel per sample time (frame time) divided 
by the incident irradiance. 

noise effects were not included, since they tend to hide 
the presence of the lower,amplitude signals (faint and 
diffuse stars and zodiacal light). 

Figure 9 presents simulated images of the same area 
of the sky as seen by each of the four UYISI instru, 
ments. The modeled rocket plume appears in the cen, 
ter of three of the images (Figs. 
9a,c,d). Its signal was too weak to 

be seen by the IUW instrument (a) 

(Fig. 9b). Rayleigh scattering, day, 
glow, and off,axis contributions ap, 
pear at the bottom of the wide FOY 
instruments (Figs. 9b and 9d), but 
were not within the angular range 
of the narrow,field imagers. Ray, 
leigh scattering and dayglow effects 
are evaluated on a dense, uniformly 
spaced grid covering the FOY and 
then linearly interpolated for the 
remaining pixels. 

Diffuse stars and zodiacal light 
contributions are also computed on 
a uniformly spaced grid. A quadrat, 
ic surface over the FOY is fitted to 

these points and then used to pro' 
vide values at the pixel level. This 
effect is manifested by background 
shading variations. They are appar, 
ent only in the visible wide view 
(Fig. 9d). 

ULTRA VIOLET AND VISIBLE IMAGER SIMULATION 
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Figure 8. Off-axis contributions for the four UVISI imagers as a 
function of tangent altitude for four solar zenith angles. (See Fig. 
1 caption for imager definitions. ) 

(b) 

Point source stars are also visible 
in each of the four images. The 
smearing effects due to spacecraft 
attitude motion are more notice, 
able in the narrow,field images 
(Figs. 9a and 9c). 

Figure 9. Spacecraft view as seen by each of the four UVISI imagers: (a) imager ultraviolet 
narrow (IUN), (b) imager ultraviolet wide (IUW), (c) imager visible narrow (IVN), (d) imager 
visible wide (IVW). 
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This software program ha been used in simulations 
of many of the experiments planned for the MSX 
mission and in te ts of onboard programs. It also has 
served as a valuable tool in assess ing the capabilities of 
the UVISI instruments. After the MSX is launched and 
real images are obtained, this simulation can also be 
used to test the theoretical models that generated the 
data files incorporated in the software program. 

REFERENCES 

I Yionoulis, S. M., Imager: UVlSl cene Generator, JHU/APL l A-025-90 (15 
Mar 1990). 

Z Yionouli , S. M., SPIMS: UVISI Spectrographic Image Simulation, JHU/APL 
SIA-023-91 (20 Mar 1991) . 

3 Heyler, G. A. , and Murphy, P. K., "Midcour e Space Experiment (M X) 
Closed-Loop Image and Track Proce ing," in Proc. SPIE OE/Aeros. Sens. 
Conf. (4-8 Apr 1994), Orlando, FL (in press). 

4 Waddell , R. L. , Jr. , Murphy, P. K., and Heyler, G. A. , "Image and Track 
Proces ing in pace, Part I," in Proc. NAA Comput. Aeros. 9 Conf. (19-21 
Oct 1993) , pp. 576-585. 

5 Murphy, G . K., Heyler, G . A. , and Waddell, R. L. , Jr. , "Image and Track 
Processing in pace (Part II )," in Proc. NAA Compw. Aeros. 9 Conf. (19-21 
Oct 1993) , pp. 5 6-596. 

6 Carbary, J. F., and Hook, B. J., UVISI Gain Control, JHU/APL S IG-044-92 
(31 Mar 1992). 

7 Bement, D., Mule, J., Adelmann, P., Kumar, K., McLure, M., et aI. , Special 
Projects Flight Experiment Independent Mission Planning Evaluation, APL Special 

THE AUTHOR 

Rpt. prepared for Strategic Defense Initiative Organization, Brill iant Pebbles 
Ta k Force, The Pentagon (19 Oct 1992). 

8 Strickland, D. J. , Duval, P. D., and Daniell , R. E. , Terrestrial Diffuse Sources 
in the Visible and UV, Computational Phy ic , Inc. (Apr 1987) . 

9 Daniell , R. E. , Description of Database of Stars Brighter than 6th Magnitude, 
Computational Physics, Inc. (6 Mar 1986). 

10 Daniell , R. E., Algorithm for Estimating the Spectrum of a Star from Its Spectral 
Class and Visual Magnitude, Computational Physics, Inc. (13 Mar 1987; Rev 
13 July 1989). 

II A llen, C. W., Astrophysical Quantities, Athlone, London, p. 244 (1973) . 
IZ Daniell , R. E. , Extraterrestrial Diffuse Sources in the Visible and Ultraviolet, 

Computational Physics, Inc. (11 Jun 1987) . 
I3 Carbary, J. F., Sensitivities of the ine UVISI Sensors, JHU/APL SIG-055-1992 

(1 6 Apr 1992). 
14 Carbary, J. F. , Errors Es timates for Sensitivities of the Nine UVISI Sensors, JHU/ 

APL SI G-065-1992 (16 May 1992). 
15 Darlington, E. H., Point Spread Function for Sensor Simulation, JHU/APL S11-

1-267 (16 Mar 1989). 
16 Harris, T. J., Preliminary Estimates of Stray Light for the UVISI Imagers, JHU/ 

APL FIF(2 )89-U-03 (6 Feb 1989). 
17 Harris, T. J., Tabulated Point Source Transmittance Values , JHU/APL 

FIF(2) 9-U-294 (5 Oct 19 9). 
18 Yionoulis, . M., UVISI Dayglow, Rayleigh Scattering Off-axis Effects, JHU / 

APL SI A-106-90 (13 Dec 1990). 

ACKNOWLEDGME TS: This simulation wa made possible by the contribu
tion of many people. The table and formulas provided by Computational Physics, 
Inc., and Rob Daniell were a major contribution. Jim Kraiman of Dynamics 
Technology, Inc., Edward H. Darlington, teve Hansen, and Glen H. Fountain also 
played an important role in determin ing how each of the various effect should be 
implemented. Terry J. Harris proVided the point ource transmittance values used 
in modeling off-axi effect , and Andrew D. Goldfinger derived the plume model 
used in the simulation. James F. Carbary generated revised instrument detection 
effici encie and developed the AGC algorithms. 

STEVE M. YIONOULIS received his B.S. and M.S. degrees in applied 
mathematics from North Carolina State University, Raleigh , in 1959 and 
1961 , respectively. He joined the Space Department of APL in 1961 and 
is a member of the Principal Profe sional Staff. H is area of professional 
interest include satellite orbital mechanics, satellite geodesy, and upper 
atmo pheric density modeling. Mr. Yionoulis has also been engaged in 
image processing for medical programs and in the applicat ion of neural 
networks for pattern recognition . His current interests are in interplanetary 
mission analy is. 

42 JOHNS HOPKINS APL TECHNICAL DIGEST , VOLUME 16, NUMBER 1 (1 995) 


