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where A is the area of the target (in pixels). Our main 
results are shown in Fig. 6 as plots of PD versus 
SINdep where SINdet = G SIN. 

The symbols on Fig. 6 were obtained from our com
puter simulations of the MRSI processor; the curve is an 
analytical fit to experimental psychovisual data 7 (i.e., 
experiments performed with human operators of televi
sion displays). We see from this figure that MRSI per
formance is nearly invariant with aspect angle and in 
close agreement with the psychovisual data. 

Experiments applying the MRS I iteratively suggest that 
multiple passes through the algorithm result in the ex
traction of a series of rectangles that may be assembled 
into a ship-like composite (Fig. 7). A simple classification 
algorithm can then help to ensure against false alarms 
induced by cloud reflections from the sea. 

SUMMARY 

Advances in autonomous target recognition algorithm 
development will enhance our use of current and future 
missile radars and infrared seekers. More optimal and 
robust approaches based on neural networks and mul
tiple spatial resolution may be developed. The trend to 
significantly more parallel digital signal processing will 
encourage this development. 

The ultimate system envisioned for missile signal pro
cessing could have multiple sensors integrated via sensor 
fusion techniques based on artificial intelligence princi
ples. Here, the organization of the brain will likely have 
an impact on the system architecture design. Within this 
organization, algorithms for target recognition based on 
neural networks will probably be the most natural and 
robust approach. 

To complement radar sensor imaging, infrared sensors 
also will be used. MRSI processing is one approach based 
on a model of the human vision system that is applicable 
to image detection and segmentation. It can be developed 
for different anti-ship missile concepts: completely au
tonomous seekers or man-aided image processing. In the 
man-in-the-Ioop system, MRSI processing could perform 
target cueing, which would relieve the human image in
terpreter from the need to search visually over a wide 
field of view. In combination with neural-network-based 
recognition schemes, MRS I processing could well be
come a missile signal processor entirely based on the hu
man intelligence paradigm. 
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Figure 6-Detection probability (Po) versus detection SIN 
(SINdet ) for a ship silhouette with a range-resolution product 
of 1.3 m. The three symbol types correspond to different view
ing aspects: • = 90° , .& = 45°, • = 10°. The curve is an 
analytical fit to experimental psychovisual data. 14 
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Figure 7-The multipass MRSI processing of a low-contrast 
thermal image provides shape information. The original im
age is shown at the top; a composite product of three-pass 
MRSI processing is shown at the bottom (range to ship 
10 nmi). 
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