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3. OBSERVED CLUTTER FILTER PERFORMANCE

3.1 Filter Utilization: Orlando Case Study

In examining filter usage, one can ask (at least) two questions. One, how well do the designed
filters “match” the expected clutter environment; and two, how well does the adaptive scheme
utilize the filters in an operational setting? This section examines the new filters by looking at
aspects of both questions. As Weber ([1]) included an analysis on temporal clutter variation, we
will not consider that here.

The first data examined are from a clear-day operation at Lincoln Laboratory’s Orlando (FL)
testbed site (August 31, 1991). Figure 7 shows the computed dBZ low-beam reflectivity for this day,
essentially representing the clutter environment for Orlando. In addition to strong returns from
near the radar (image center), other areas of interest include reflections from east-west oriented
power-lines and downtown Orlando to the NNW. The first priority is to alleviate strong clutter

Figure 7. 1991 Orlando clutter environment: computed dBZ reflectivity map.
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gates within the 0-50 gate interval exhibit such an elevated noise floor. No further investigation of
this phenomena was carried out for this report.

If there cannot be further improvement in the instability residue, then the implication is that
the 60 dB filter can be reduced to put it in line with the expected residue threshold. There is a clear
correlation between range, ideal filter choice, and residue “breakdown” that can be incorporated
in the operational selection of clutter filter. As an additional note, frequency domain velocity
estimators that need to do noise “subtraction” before moment calculation will perform better if
provided a map indicating expected residue noise levels.

Figure 13 shows by location the clutter filter that best matched each clutter return of Fig. 7.
This map shows the ideal filter to use given a very small weather-return signal. The theme of “filter

Figure 13. Ideal filter usage map: Orlando (FL).

less given strong weather returns” implies that such a utilization map should tend towards lower
numbered filters as storms enter the radar’s view. Figure 14 shows the clutter residue that remains
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after filtering as directed by the ideal map of Fig. 13. Figures 15 and 16 show the filter choice and

Figure 14. Clutter residue after “ideal” filtering.

residue when the current adaptive selection method is used; the data being the same clear-weather
case. This example illustrates that in the situation of low-power weather returns, such as with gust
fronts, the current trend is to overfilter. This suggests that a modification be made to the adaptive
scheme to limit filter selection based on the a prior: clutter information, as manifest in Fig. 13.

3.1.2 Improved sensitivity from filter yield

The new filters provide almost twice the number of data samples for moment estimation.
Figures 17 and 18 contain pulse-pair velocity estimates for a case having a weak sea-breeze front
east of and moving toward the radar. This case occurred on July 11, 1992. Figure 17 was obtained
after filtering using the standard 17-coefficient FIR filters. Figure 18 was obtained after using the
new time-varying filters. An increased sensitivity to low power winds is clearly indicated.
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Figure 15. Adaptive filter usage given low-power weather returns.

3.2 Preservation of Pulse Stagger: Velocity Dealiasing Example

Another advantage of the new design is that the high-low-high pulse stagger relationship is
maintained in the output. Hence, velocity dealiasing schemes that use dual velocity estimates and
Nyquist residue checking (such as “Chinese Remainder Theorem”) can be applied to data that have
been filtered. Figure 19 shows the test of one such dealiasing method. The upper-left panel shows
a scan which has not been filtered for clutter. Instances of folded velocities exist near azimuth
200° between 9 and 13 nm. The upper-right panel corrects the folded (positive red) velocities
using separate high- and low-PRF velocity estimates and a correction based on residue difference.
The lower-left panel shows the same data, filtered using clutter Filter #1. The lower-right panel
has been filtered for clutter and has had the velocity dealiasing procedure applied. Clearly, folded
velocities have been detected and corrected in the filtered data.

25



| time: 92/04426 10:20:30 0.7 d

Figure 16. Clutter residue given low-power weather returns and after adaptive filter se-
lection.
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Figure 17. Pulse-pair velocity estimates with 17-coefficient FIR filters. Sea-breaze front
1s perceptible due east of center at 14 km.
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Figure 18. Pulse-pair velocily estimates with new time-varying filters.
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Figure 19. Velocity dealiasing combined with clutter filtering. Top-left panel: low-PRF
velocity estimates, unfiltered data (white streak is due to clutter bias). Top-right panel:
corrected velocity estimates (low- and high-PRF data), unfiltered data. Bottom-left panel:
low-PRF velocity estimates, filtered data. Bottom-right panel: corrected velocity estimates,

filtered data.
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