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DEFINITION OF LOS VELOCITY ACCURACY

 Velocity field is random

 Definition of velocity accurac vy
requires definition of truth v i "

e Accurac y composed of bias and random err ore
V=Vyun + € +BIAS

* Bias of estimate =< V = Vyi >
< X > denotes ensemb le average of x

 Random err or ¢ =< [V— <V >]* >

 Definition of truth depends on application



SPACE-BASED VELOCITY ESTIMATE:
FIXED STARE WITH PULSE ACCUMULATION

* True velocity is the a verage of the
LOS velocity o ver the measurement plane

e "Good" estimates ha ve a Gaussian PDF
with standar d deviation g (random err or)

e "Good" estimates are unbiased if bac  kscatter
IS uncorrelated with the LOS velocity

« Random err or is typicall y dominated b y effects of
wind turb ulence and bac kscatter v ariability

» "Bad" estimates described b y the fraction b
of unif ormly distrib uted estimates

e Threshold signal le vel determined
by fraction of "bad" estimates



LARGE NUMBER OF INPUT PARAMETERS

A -laser wavelength (1.5 -10.1 um)

At - pulse width (0.2-2.0 usec FWHM)

Ar - pulse tar get extent (30-300 m FWHM)

Ap - range-gate length (250-2000 m)

owp - Fadial velocity fluctuations fr  om turb ulence

oy, o - Shot-to-shot uncorrelated instrumental
radial velocity err or

B - backscatter statistics
(mean, spatial correlation, PDF)

Vsearch - velocity sear ch space (10-100 m/s)
Vehear - velocity shear (0-50 m/s/km)

U - pulse ener gy

A - telescope aper ture

PRF - pulse repetition frequenc vy

L - pulse accum ulation trac k length



EFFECTIVE GAUSSIAN SIGNAL SPECTRUM MODEL

simplifies anal ysis with f our parameter s

@, - effective photons per LOS rang e-gate

M - number of data samples per LOS rang e-gate

N - pulse accum ulation

Q - effective normaliz ed spectral width
Q=2w Vv M Tslﬂ
w, - spectral width in velocity space

e valid f or the weak to moderate signal regime

» simple scaling la ws for threshold signal le vel ®}
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Figure 15 Frehlich, JTech, Vol. 13, 646-658, 1996
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Figure 16 Frehlich, JTech, Vol. 13, 646-658, 1996
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Figure 17 Frehlich, JTech, Vol. 13, 646-658, 1996

0.7

0.6

0.5

0.4

10

0.1

_ w, =1m/s .
o
[ OO —
- g OO . -
a (m = o (o] _
O O o O
o B 5 8 ; -
Ll Lol vl vl
munpy T T T IT1T] T T T TTTT] T T 11T -
- E:\E'\s w, =1m/s 7
= \Q\QEIE\\ 5
S Q =
= O 10um E
- O 2um .
_||||| Ll Ll Ll
1 10 100 1000

N



g/w,

10

Figure 18 Frehlich, JTech, Vol. 13, 646-658, 1996
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Figure 19 Frehlich, JTech, Vol. 13, 646-658, 1996
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SUMMARY

e Performance in threshold region described
by fo ur basic parameter s

« Simple scaling la ws for threshold signal
level and LOS velocity err or at threshold

e Full parameter space m ust be in vestigated

e Determine atmospheric conditions f  or validity
of the eff ective Gaussian signal model

« Spatial velocity and bac kscatter statistics o ver
the measurement plane are required

* Hope to incorporate g eneral perf ormance
predictions in GTWS modeling eff orts



