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METHOD AND SYSTEM FOR SIGNAL 
PROCESSING BY MODULATION OF AN 

OPTICAL SIGNAL WITH A MULTICHANNEL 
RADIO FREQUENCY SIGNAL 

BACKGROUND 

[0001] On-board seekers have beenused With vehicles such 
as airborne vehicles for control purposes, such as guidance 
control. In certain applications, there is a desire to reduce the 
siZe of the seeker to accommodate reduced siZed vehicles, 
such as miniaturized rockets and/or missiles. In some cases, 
for example, the vehicle can be a rocket or missile having a 
diameter of less than tWo inches. 
[0002] On-board receivers operated at loWer frequencies 
have components such as Waveguides that are relatively large. 
Higher frequency receivers can have higher cost and atmo 
spheric losses. 
[0003] Passive airborne radio frequency receivers receive 
re?ections from targets illuminated by external tracking 
radar, such as a ground radar transmitter. Semi-active laser 
(SAL) seekers receive target re?ections from external laser 
illuminators, such as a launch platform laser illuminator asso 
ciated With air-to-ground missiles. 
[0004] MicroWave-photonic receivers for high data rate 
Wireless communication over Wide bandWidths are known. 
For instance, a Web page entitled “Microphotonic RF 
Receiver (1999-2004)”, available on the University of South 
ern California Website at dept/engineering/eleceng/Adv_ 
NetWork_Tech/Html/RFreceiver.html, discloses a micro 
Wave-photonic Wireless communication system for use, for 
example, in WiFi applications. 
[0005] The microphotonic receivers discussed employ 
microresonator discs. Microresonator discs capture laser 
light input through evanescent Wave coupling from a coupling 
prism and optical ?ber. Each microresonator disc modi?es a 
laser signal cycling Within its so called “Whispering gallery 
mode” perimeter by radio frequency phase modulation 
coupled to the microresonator disc via a microstrip 
Waveguide. The microstrip Waveguide can be con?gured in a 
periodic ring formation bonded to the top and bottom perim 
eter of the disc knoWn as a radio frequency electrode resona 
tor. The phase modulation is converted to amplitude modula 
tion, internally, by self-mixing, or externally, by a traditional 
Mach-Zehnder con?guration. Modulated optical signals 
couple out of the microresonator disc through the same prism 
mechanism used for input. 

SUMMARY 

[0006] A signal processing system is disclosed Which 
includes a detecting means for detecting an RF signal, 
Wherein the detecting means has plural detecting channels. A 
modulating means modulates an optical signal With the 
detected RF signal, and a processing means processes the 
modulated optical signal to determine an aZimuth or an eleva 
tion of the detected RF signal. 
[0007] A signal processing system includes an antenna 
having plural antenna channels for detecting an RF signal; a 
modulator for modulating an optical signal With the detected 
RF signal from each of the plural antenna channels and out 
putting a modulated optical signal in a separate modulation 
channel for each of the plural antenna channels; an interface 
for outputting signals corresponding to peak poWer of the 
detected RF signal in each modulation channel; and a proces 
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sor for determining, based on the signals from the interface, 
an aZimuth value or an elevation value of the detected RF 
signal. 
[0008] Also disclosed is a method for processing a signal 
by detecting an RF signal using plural detection channels; 
modulating an optical signal using the RF signal detected by 
each of the plural detection channels and sending a modulated 
optical signal over plural modulation channels, and determin 
ing an aZimuth or elevation of the detected RF signal using the 
?ltered signals from each of the plural modulation channels. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0009] Other features and advantages Will become apparent 
from the folloWing description of preferred embodiments, 
When read in conjunction With the accompanying draWings, 
Wherein: 
[0010] FIG. 1 shoWs an exemplary signal processing sys 
tem; 
[0011] FIG. 2 shoWs another exemplary signal processing 
system; and 
[0012] FIG. 3 shoWs a ?oW chart of an exemplary process. 

DETAILED DESCRIPTION 

[0013] FIG. 1 shoWs an exemplary signal processing sys 
tem 100, using a self-mixing hybrid radio frequency and 
optical con?guration such as a monopulse receiver system 
Wherein a single pulse can be used to determine position 
information regarding a detected signal. In an exemplary 
embodiment, the poWer in pulse repetition frequency (PRF) 
sidebands of a received signal is used to determine position 
information. A signal processing system 100 includes an 
exemplary detecting means, such as an antenna 102. The 
antenna 102 can have plural microstrip antenna channels 104, 
106, 108, 110 for detecting an RF signal. These channels may 
be microstrip, coax, holloW Waveguide or other signal routing 
method suitable to the application. Each antenna channel 104, 
106, 108, 110 corresponds to a separate quadrant on the 
antenna 102 that detects the RF signal. The antenna can be 
any multichannel design, such as a four quadrant design, slot, 
electronically steerable array, patch or other suitable antenna. 
Although the exemplary antenna 102 is shoWn providing four 
microstrip antenna channels 104, 106, 108, 110, it can pro 
vide feWer or more than four antenna channels. 

[0014] An illuminating radio frequency (RF) source is used 
to illuminate a target, Which re?ects the RF signal, and the 
antenna 102 detects the re?ected signal. 
[0015] The illuminating RF source can be a continuous 
Wave or pulsed RF signal source. Pulsed RF alloWs loWer 
bandWidth, loWer noise photodiodes to be used. The RF car 
rier frequency of the illuminating RF signal source and 
detected RF signal can be in the S, Ka, Ku or W bands, 
although other suitable RF frequencies can be used. If a 
continuous Wave RF source is used to illuminate the target, 
the poWer contained in the re?ected RF signal and detected by 
the antenna 102 is subsequently measured. Alternatively, if a 
pulsed RF signal source is used to illuminate a target, the 
poWer contained in the periodic repetition frequency (PRF) 
sidebands of the re?ected RF signal and detected by the 
antenna 102 is subsequently measured. 
[0016] The signal processing system also includes modu 
lating means, such as a modular having one or more 
microresonator discs 124, 126, 128 and 130, and an energy 
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source such as a laser 122. The microresonator discs 124, 126, 
128 and 130 modulate an optical signal using the RF signal 
detected by the antenna 102. The optical signal is the laser 
light output from the laser 122, Which is split by a splitter 112 
into a beam for each of the plural detection channels. The 
laser light output from the laser 122 has a predetermined 
frequency, such as 200 THZ, or lesser or greater. 
[0017] An interface is con?gured betWeen the antenna 102 
and the microresonator discs 124, 126, 128 and 130 to couple 
the detected RF signal to the microresonator discs. The inter 
face can include a microstrip Waveguide channel 104, 106, 
108 and 110 for each of the plural detecting channels of the 
antenna 102 and a resonant RF electrode 114, 116, 118 and 
120 for each microresonator disc 124, 126, 128 and 130. 
Alternatively, the splitter 112 can be a separate laser 122 for 
each of the microresonator discs 124, 126, 128 and 130. Laser 
light of different frequencies can be output from each of the 
separate lasers 122. 
[0018] The detected RF signal travels from the antenna 102 
to a microstrip Waveguide channel 104, 106, 108 or 110 based 
on the portion (e.g., quadrant) of the antenna 102 Where the 
RF signal is detected. The detected RF signal travels via the 
microstrip Waveguide channel 104, 106, 108 or 110 Where it 
re?ects off an open end of the microstrip, and back up the 
microstrip to meet incoming signal energy. 
[0019] A standing electromagnetic Wave is established in 
the microstrip Waveguide channel 104, 106, 108, and 110, and 
is side coupled to an RF electrode 114,116,118 and 120 ofthe 
microresonator discs 124, 126, 128 and 130, respectively. In 
response to the detected RF signal With the microresonator 
disc RF electrodes 114, 116, 118 and 120, the optical signal 
provided by the laser 122 is modulated. 
[0020] The microresonator disc RF electrode 114, 116, 118 
and 120 resonant structure can be matched With the RF signal. 
The RF electrode resonant structure can be fabricated to 
operate in a frequency spectrum of betWeen 7 GHZ to 95 GHZ, 
or lesser or greater. 

[0021] The microresonator disc 124, 126, 128 and 130 can 
be con?gured as, or can include, a microphotonic resonator. 
The exemplary microphotonic resonator is made of high-Q, 
Z-cut, lithium niobate (LiNbO3) for its high electro-optic 
coe?icient. The material can thus have an ability to respond to 
electric ?elds through refractive index changes due to strains 
in the microresonator crystal material at a rate equal to the 
applied RF frequency. The microphotonic resonator can be 
shaped as a disc approximately 200 pm thick by 2-5 mm in 
diameter With optically polished sideWalls, or With other suit 
able dimensions selected as a function of the desired appli 
cation. For example, other microphotonic resonator shapes 
and material options can be used, including fused silica in 
spheres, ellipsoids, squares and triangles. Each microphoto 
nic resonator disc can be capped above and beloW With the RF 
electrodes 114, 116, 118 and 120 overlapping optical “Whis 
pering gallery modes” con?ned to internal microphotonic 
resonator disc edges. These RF electrodes 114, 116, 118 and 
120 pass the RF ?eld to the interior of the microphotonic disc 
to modulate the optical signal from the laser 122. 
[0022] Each microphotonic resonator disc has an input and 
output, and either or both of the input and output can be 
con?gured as a ?ber optic cable attached to a micro-prism at 
its tip, or a single prism that is appropriately adjusted. For 
example, the micro-prism can be made of diamond and be on 
the order of 40 nm at its tip having an index of refraction of 
approximately 2.4. The micro-prism can, for example, be 
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bonded to the RF electrode disc using a bonding material, 
such as ultra Weld® OP-4-20632 light path adhesive, Which 
has an index of refraction of 1.55. The input prism tip can be 
Within approximately 20 nm-300 nm or other suitable dis 
tance of the microphotonic disc side Wall. 
[0023] The laser 122 can deliver approximately a 200 THZ 
optical carrier (1.54 pm) or other suitable optical carrier fre 
quency. The laser light output from the laser 122 cycles 
around the microphotonic disc Within the microresonator 
discs 124, 126, 128 and 130 as determined by the micropho 
tonic disc structure and composition. As the light circulates 
around the microphotonic disc interior, a self-mixing can 
occur Whereby the interaction or mixing betWeen the detected 
RF signal and the light from the laser interact to establish a 
modulated optical signal. The amplitude modulation is maxi 
miZed When the laser is tuned to the slope of the micropho 
tonic resonator discs resonance (i.e. the side of its bandpass). 
The laser can be tuned to the center of the microphotonic 
resonator discs resonance, but With lesser amplitude modula 
tion. 
[0024] An amplitude modulated optical signal is output 
from eachmicroresonator disc 124, 126, 128 and 130 into one 
of the modulation channels 134, 136, 138 and 140, respec 
tively. The modulated optical signal can be ampli?ed by a 
semiconductor optical ampli?er (SOA) 144, 146, 148 and 
150. The ampli?ed, modulated optical signal travels along 
optical Waveguide 154, 156, 158 and 160 to a processor 
interface means con?gured, for example, as one or more 

interfaces 164, 166, 168, 170. The optical Waveguide 154, 
156, 158 and 160 can be ?ber optic cable or any other means 
for transmitting optical signals. 
[0025] The exemplary processor interface means can be 
any device capable of converting an optical signal into an 
electrical signal for processing. For example, each of the 
interfaces 164, 166, 168 and 170 can be con?gured as a 
photodiode. The photodiode of each interface 164, 166, 168 
and 170 can be responsive to the optical signal, but can alloW 
passage of a beat frequency, such as Ka-band, or base band 
pulse repetition frequency (PRF) of the detected RF signal to 
provide a monopulse functionality. Independent photodiodes, 
Which are smaller than quad detectors With loW capacitance 
and noise characteristics, can be used. The interfaces 164, 
166, 168 and 170 can be used to detect peak poWer in the PRP 
sidebands. 
[0026] The processing means can be con?gured as a hard 
Ware and/or softWare processor 142 Which uses peak side 
band poWer of the signal in each channel output from the 
interfaces 164, 166, 168 and 170, to determine an aZimuth or 
an elevation measurement of the detected RF signal. 

[0027] The processor 142 can be implemented using the 
exemplary logic circuits 172,174, 176, 178, 180,182 and 184 
in combination With the signal processor 152 to output a 
signal representative of the aZimuth or elevation of the 
detected RF signal. The signal processor can employ analog 
to-digital converters (ADC) for numeric computation of tar 
get angle off boresight or it may employ analog circuits for 
this purpose. Alternatively, the processor can be implemented 
using softWare, ?eld programmable gate arrays (FPGAs) or 
other hardWare or ?rmWare devices, and/ or any combination 
of softWare, ?rmWare and hardWare to achieve the processing 
functionality described herein. 
[0028] The aZimuth and elevation signals output from the 
processor 142 can be input into a control system such as a 
vehicle control system 162 for guidance control and/or target 
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acquisition. An exemplary vehicle can be an airborne vehicle, 
such as a rocket, missile, a tracked or Wheeled vehicle, or any 
other type of mobile device. The processor 142 can use the 
peak poWer from PRF sidebands of the detected RF signal for 
each channel to determine the aZimuth and/ or elevation of the 
detected RF signal. Both the aZimuth and elevation of the 
detected RF signal can be determined, and output to the 
vehicle control system 162. 
[0029] In addition, the aZimuth and elevation values or 
associated information can be displayed on display device 
190. 
[0030] FIG. 2 illustrates an alternative exemplary embodi 
ment of a signal processing system using a Mach-Zehnder 
con?guration. The signal processing system 200 shoWn in 
FIG. 2 includes substantially the same components as those in 
signal processing system 100 except for the optical combin 
ers 282, 284, 286 and 288. 
[0031] The outputs of the semiconductor optical ampli?ers 
244, 246, 248 and 250 are output on optical channels 254, 
256, 258 and 260. The optical signals on optical channels 254, 
256, 258 and 260 are respectively input into respective optical 
combiners 282, 284, 286, and 288. The optical output from 
the laser 222 is input into the splitter 212, Whereby the optical 
signal is split into tWo paths: one of Which is input into each 
microresonator 224, 226, 228 and 230 and the other Which is 
input into the combiners 282, 284, 286 and 288. The optical 
combiners 282, 284, 286 and 288 combine the modulated 
optical signal from the microresonator 224, 226, 228 and 230, 
respectively With the optical signal output from the laser 222. 
Optical combiners 282, 284, 286 and 288 can be used if, for 
example, it is deemed self-mixing is inadequate for complete 
amplitude modulation or characteristics of the chosen 
microresonator discs Warrant such a con?guration. 
[0032] The combined optical signals are output to photo 
diodes 264, 266, 268 and 270 comprising a processor inter 
face. A processor 240 receives the signal output from each of 
the photodiodes 264, 266, 268 and 270 for each of the optical 
channels and processes the signals using exemplary logic 
circuits 241, 243, 245, 247, 251, 253 and 255. The signal 
output from each of the photodiodes 264, 266, 268 and 270 
corresponds to the peak poWer from either the detected RF 
signal or the PRP sidebands of the detected RF signal. The 
output signals are combined using the exemplary logic cir 
cuits and are input to a signal processor 257. The signal 
processor 257 outputs aZimuth or elevation signals to the 
control system 262, Which can display the aZimuth and eleva 
tion signal measurements and related information, such as 
vehicle identi?cation and the like, on display 290. In addition, 
the signal can be increased using post-detection, non-coher 
ent integration. 
[0033] FIG. 3 illustrates an exemplary signal processing 
process 300. In step 302, an RF signal is detected using the 
plural detection channels of the antenna 102. Upon detecting 
an RF signal on each of the plural detection channels, the RF 
signal is used to modulate an optical signal (step 304). The 
modulated optical signal is output to a photo-sensitive device, 
Where the peak poWer from either the detected RF signal or 
the PRP sidebands of the detected RF signal is detected (step 
306). 
[0034] At step 308, a determination is made Whether the 
number of detection channels is greater than or equal to 3. If 
the number of detection channels is less than 3, the system can 
use the modulated optical signal to determine either the aZi 
muth and/ or elevation of the detected RF signal sequentially 
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(step 310). For example, if only tWo channels on a rolling 
airborne missile platform are used, then the elevation calcu 
lation can be made ?rst and the aZimuth calculation be made 
after the missile rolls 90 degrees. Alternate determinations 
can be repeated as the system periodically updates the aZi 
muth and elevation. 
[0035] Alternatively, if the number of detection channels is 
greater than or equal to 3, the aZimuth and elevation can be 
determined by the processor 142 in parallel (step 312). 
Regardless of the number of detection channels, aZimuth and 
elevation values can be output to a control system or to a 

display or both (step 314). 
[0036] It Will be appreciated by those skilled in the art that 
the present invention can be embodied in other speci?c forms 
Without departing from the spirit or essential characteristics 
thereof. The presently disclosed embodiments are therefore 
considered in all respects to be illustrative and not restricted. 
The scope of the invention is indicated by the appended 
claims rather than the foregoing description and all changes 
that come Within the meaning and range and equivalence 
thereof are intended to be embraced therein. 

1. A signal processing system, comprising: 
a detecting means for detecting an RF signal, Wherein the 

detecting means has plural detection channels; 
a modulating means for modulating an optical signal With 

the detected RF signal and sending a modulated optical 
signal over plural modulation channels, the modulating 
means, for each modulation channel, inputting the 
detected RF signal from one of the detection channels in 
a microresonator, mixing a laser light of a predetermined 
frequency in the microresonator With the detected RF 
signal from the one detecting channel, and outputting a 
modulated optical signal from the microresonator in a 
modulation channel; and 

a processing means for processing the modulated optical 
signal to determine an aZimuth or an elevation of the 
detected RF signal. 

2. The system of claim 1, Wherein the detecting means 
comprises: 

an antenna having at least tWo detection channels. 

3. (canceled) 
4. The system of claim 1, comprising an interface betWeen 

the detecting means and the modulating means, the interface 
comprising a microstrip Waveguide for coupling to the 
microresonator RF resonator electrodes. 

5. (canceled) 
6. The system of claim 1, Wherein the plural modulation 

channels include a separate modulation channel provided for 
each detection channel, respectively. 

7. The system of claim 6, Wherein the optical signal of each 
modulation channel is of a different Wavelength. 

8. A signal processing system, comprising: 
a detecting means for detecting an RF signal, Wherein the 

detecting means has plural detection channels; 
a modulating means for modulating an optical signal With 

the detected RF signal; 
an interface connected to the modulating means and 

including an optical Waveguide and a photo-sensitive 
device, the photosensitive device outputting a signal 
corresponding to peak poWer of the RF signal, Wherein 
the photo-sensitive device includes a peak poWer optical 
detector for each of the plural detection channels; and 
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a processing means for processing the signal correspond 
ing to the peak power of the RF signal to determine an 
azimuth or an elevation of the detected RF signal. 

9. The system of claim 8, Wherein the signal corresponding 
to the peak poWer of the RF signal corresponds to peak poWer 
of a detected PRF sideband of the RF signal. 

10. The system of claim 8, Wherein the optical Waveguide 
is a ?ber optic cable. 

11. The system of claim 8, Wherein the signal output from 
the photo-sensitive device is a signal corresponding to peak 
poWer in one sideband of a detected PRF sideband of the RF 
signal. 

12. The system of claim 1, Wherein the processing means 
determines both the aZimuth and the elevation of the detected 
RF signal. 

13. The system of claim 1, Wherein the processing means is 
implemented in hardWare. 

14. The system of claim 1, Wherein the processing means 
combines outputs from the plural modulation channels to 
determine the aZimuth or elevation of the detected RF signal. 

15. A signal processing system comprising: 
an antenna having plural antenna channels for detecting a 
RF signal; 

a modulator for modulating an optical signal With the 
detected RF signal from each of the plural antenna chan 
nels and outputting a modulated optical signal in a sepa 
rate modulation channel for each of the plural antenna 
channels; 

an interface for outputting signals corresponding to peak 
poWer of the detected RF signal in each modulation 
channel; and 

a processor for determining, based on the signals from the 
interface, an aZimuth value or an elevation value of the 
detected RF signal. 

16. The system of claim 15, Wherein the modulator com 
prises: 

an electro-optic modulator in each modulating channel for 
modulating an optical signal With the detected RF signal 
and outputting the modulated optical signal in each 
separate modulating channel. 

17. The system of claim 16, Wherein the modulator com 
prises: 

plural semiconductor optical ampli?ers for amplifying the 
modulated optical signal. 

18. The system of claim 17, in combination With a vehicle 
guidance system, Wherein the processor is con?gured to sup 
ply the aZimuth and elevation of the detected RF signal are 
supplied as an input to a vehicle guidance system for guidance 
control. 

19. The system of claim 18, Wherein the vehicle guidance 
system is a missile guidance system. 

20. The system of claim 15, Wherein the signals output 
from the interface correspond to the peak poWer of a detected 
PRF sideband of the RF signal in each channel, respectively. 

21. The system of claim 15, Wherein the processor deter 
mines both the aZimuth and elevation of the detected RF 
signal. 

22. A method for processing a signal, comprising: 
detecting an RF signal using plural detection channels; 
modulating an optical signal using the RF signal detected 
by each of the plural detection channels and sending a 
modulated optical signal over plural modulation chan 
nels; 
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determining an aZimuth or elevation of the detected RF 
signal using signals from each of the plural modulation 
channels, Wherein the modulating comprises, for each 
modulation channel: 

inputting the detected RF signal from one of the detection 
channels into a microresonator; 

mixing a laser light of a predetermined frequency in the 
microresonator With the detected RF signal from the one 
detecting channel; and 

outputting a modulated optical signal from the microreso 
nator into a modulation channel. 

23. (canceled) 
24. The method of claim 22, Wherein each modulation 

channel comprises: 
a ?ber optic cable. 
25. The method of claim 22, comprises: 

comprising: 
inputting the modulated optical signal to a photodiode; and 
outputting a signal corresponding to peak poWer of the 

detected RF signal. 
26. The method of claim 25, Wherein the signal corre 

sponds to the peak poWer of a PRF sideband of the detected 
RF signal. 

27. The method of claim 22, Wherein the determining com 
prises: 

combining the signals from each of the plural modulation 
channels; and 

determining the aZimuth and elevation from the combined 
signals. 

28. The system of claim 1, Wherein the modulating means 
comprises combining means for combining the modulated 
optical signal With the optical signal to output a combined 
signal as the modulated optical signal. 

29. (canceled) 
30. The signal processing system of claim 15, Wherein the 

modulator comprises a combiner for combining the modu 
lated optical signal With the optical signal to output a com 
bined signal as the modulated optical signal. 

31. The method of claim 22, further comprising: 
combining the modulated optical signal With the optical 

signal to output a combined signal as the modulated 
optical signal. 

32. (canceled) 
33. The system of claim 1, Wherein, for each modulation 

channel, a shape of the microresonator is one of a disc, sphere, 
ellipsoid, square, and triangle. 

34. The system of claim 15, Wherein the modulator com 
prises: 

a microresonator. 

35. The system of claim 34, Wherein a shape of the 
microresonator is one of a disc, sphere, ellipsoid, square, and 
triangle. 

36. (canceled) 
37. The method of claim 22, Wherein a shape of the 

microresonator is one of a disc, sphere, ellipsoid, square, and 
triangle. 

38. The system of claim 8, Wherein the modulating means 
comprises: 

a laser for outputting laser light as the optical signal. 
39. (canceled) 
40. The system of claim 38, Wherein the modulating means 

comprises a microresonator, and 
Wherein the laser is tuned to a slope of the microresonator. 
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41. The system of claim 34, wherein the modulator com 
prises: 

a laser for outputting laser light as the optical signal. 
42. The system of claim 41, Wherein the laser is tuned to a 

slope of the microresonator. 
43. The system of claim 1, comprising an interface con 

nected to the modulating means and including an optical 
Waveguide and a photo-sensitive device, the photosensitive 
device outputting a signal corresponding to peak poWer of the 
RF signal, Wherein the photo-sensitive device includes a peak 
poWer optical detector for each of the plural detection chan 
nels. 

44. A method for processing a signal, comprising: 
detecting an RF signal using plural detection channels; 
modulating an optical signal using the RF signal detected 
by each of the plural detection channels and sending a 
modulated optical signal over plural modulation chan 
nels; 

inputting the modulated optical signal to a photodiode; 
outputting a signal corresponding to peak poWer of the 

detected RF signal; and 
determining an aZimuth or elevation of the detected RF 

signal using signals from each of the plural modulation 
channels. 

45. The method of claim 44, Wherein the signal corre 
sponds to the peak poWer of a PRF sideband of the detected 
RF signal. 
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46. A signal processing system, comprising: 
an antenna having plural antenna channels for detecting a 
RF signal; 

a modulator for modulating an optical signal With the 
detected RF signal from each of the plural antenna chan 
nels and outputting a modulated optical signal in a sepa 
rate modulation channel for each of the plural antenna 
channels, the modulator, for each modulation channel, 
inputting the detected RF signal from one of the detec 
tion channels in a microresonator, mixing a laser light of 
a predetermined frequency in the microresonator With 
the detected RF signal from the one detecting channel, 
and outputting a modulated optical signal from the 
microresonator in a modulation channel; and 

a processor for processing the modulated optical signal to 
determine an aZimuth or an elevation of the detected RF 
signal. 

47. The signal processing system of claim 46, comprising 
an interface for outputting signals corresponding to peak 
poWer of the detected RF signal in each modulation channel. 

48. The system of claim 47, Wherein the signals corre 
sponding to the peak poWer of the RF signal correspond to 
peak poWer of a detected PRF sideband of the RF signal. 

49. The method of claim 22, Wherein, for each modulation 
channel, the laser light is tuned to a slope of the 
microresonator. 


