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Location .
Page Correction
on Page
4™ line after « e »
41 Eq. (2.1) Change “... instantaneous power ...” to ““... average power ...”.
Last line of | There is a misplaced right parenthesis in the expression for the echo signal.
54 text before L .
Eq. (2.47) The correct expression is a- exp[ﬂ;rF(t -2Ry, ((9)/0):| :
There is a missing factor of 2 in the argument of the cosine in the last line of
>4 Eq. (2.47) the equation. It should read 2ae’ 27F(1-2R/c) cos(2zFDsin@/c).
Fie. 2.6 Change the caption to read “Relative radar cross section of the “dumbbell”
55 cag'tio'n target of Fig. 2.5 when D = 51.” (Besides correcting D, the value of R does
p not affect the figure and so should not be mentioned in the caption.)
e In the “comment” column for the Weibull case, change “Can have
longer “tail” than previous cases.” to “Can model long-tailed or “spiky”
59 Table 2.3 data.”
e In the “comment” column for the Weibull case, change “ “Tail” is
longest of previous cases.” to “Can model long-tailed or “spiky” data.”
I*line of |  Change “chi-square and K distributions.” to “chi-square distributions of
60 : o
text arbitrary order and K distributions.
2™ Jine of
61 text before | Change || to just ¢ . (It was already defined as a magnitude in Eq. (2.50)).

(2.54)
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Location .
Page on Page Correction
Several corrections to table entries:
e Nonfluctuating case, “Comment” column: Change to “Also
nonfluctuating model, one parameter changed: & — J&
e Central chi degree 4 case: Correct the expression for the mean to read
= 3 |no
62 Table 2.4 =7
e Central chi, degree 2m case: Correct the expression for the mean to read
—__— (m +0.5) o
F-——"2 %
r (m) m
(continued next page)
Continuing with corrections to Table 2.4:
e Rice case, “RCS Model Name” column: change “chi-square” to just
“Chi”,
e Rice case: delete the subscript “1” from the e_a2 term in the expression
for the mean 47
( 63,(1) (Tablie 2'4:1) ¢ Rice case, “Comment” column: Change “ | F (x) to 1 F (a,,b’,x).
cont’d. continue
e  Weibull case: In the expression for Var(§ ) , change the term g ¢
to B7VC.
e Log-normal case: Change the exponential term in the formula for the
PDF from exp {—21112(4;/1 [o,, )2 /s2} to exp {—41112(4;/4 [o, )2 /sﬂ.
The left parenthesis should appear after the symbol Q in the first line, not
before it. The corrected equation is
) = % 1/ U1=2(Ry +naxsin ) )
63 Eq. (2.56) =
. M .
_ Ae/Q(t—ZRO /c) Z e—j47mAxsm OF/c
n=—
3 full « - » 4
69 paragraph Change “... because the data values from integrated ...” to “... because the
7t ine > | data values integrated ...”
Third line . .. .
22 before Eq Py should be P, (the subscript should be an italic lower-case letter ‘o
(2.84) " | instead of a non-italic numeral zero).
%7 SZ?::;dEléne The term —(1+ f3,)47/A Ry should instead be —(1+ B, )(47/A) Ry, i.e. the
(2.97) " | Robelongs in the numerator.
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Location .
Page Correction
on Page
This section is conflating unambiguous range and the beginning of the blind
range zone. Unambiguous range should be defined based on the periodicity
of the range response. Consequently, Eq. (3.9) should be simply
First T ¢
paragraph Ry=—7=
114 and Eq 2 2PRF
(3.9) ' and the 2™ and 3rdf sentences in the first paragraph should be replaced with
“In particular, the maximum range from which an echo of the leading edge
can be received before the next pulse is transmitted is the unambiguous
range. It must satisfy 2R,./c = T, s0”
The lower limit on the summation should have M instead of m. The
corrected equation is
M-1
t—mT
166 Eq. (4.79) > (M—|m|)(l—u] t—mT|<z
A(t, 0) = m:_(m_l) T
0 elsewhere
Last Replace the last sentence before Eq. (4.126) with these two sentences:
192 sentence “Individual pulses are processed through the filter matched to that particular
before Eq. | pulse, including the frequency modulation. This produces the output
(4.126) waveforms (assuming 7T = 0)”
Last line . 5 5 .
230 preceding | Change (Gn > O'n) to (O'c > Un)
Eq. (5.29)
The left hand side of the equation is the complementary error function, not
the error function itself. The corrected equation is
301 Eq. (6.19) 7 T 5
erfe(x)=—= J. e ! dt=1-erf(x)
NP
X
The variable representing noise power is o-vzv , not ﬁz . The corrected text and
equations are:
Eqs'((66'22(;) text: “With the change of variablest =Y /4/2N GVZV , Eq. (6.17) can be
and (6.21), . .
and last line | Writtenas
301
of text | s 5 |
before (620 a=Pry=—/" e dt=—|1-erf
=) FA 2
6.20 T/\2No 2 2
(6.20) Jr w INo2
(621): T=+2No? erf ' (1-2P)
3" Jine in
307 section 6.2.1 change KT to kT
Egs, (6.40) . L .
311 and (6.42) Change E to E in the exponential in both equations.
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Page Correction
on Page
2™ Jine of
312 text before | Change o2, to o2.
Eq. (6.45)
2 2 ~ 2 .
Change Eo,, ~ N(E,EfB" |to m"y~ N|E, Ec}, ). Also, in the next two
First line of
313 text after | lines of text, change N(E, EB? /2) o N(E, Ec? /2) , and N(o, ER /2)
Eq. (6.48)
to N(0,Ea7, /2).
Replace the last two sentences preceding (6.49) in their entirety with the
following: “For a particular target and thus a particular value of &, the real
Text before | and imaginary parts of m’! y are distributed respectively as
313 and after Eq. ) ) )
(6.49) N(E cos@,Ep ) and N(E sind,Ep ) . Regardless of the value of 6, the
PDF of z= ‘ﬁ]H y‘ is then”
The definition of the incomplete gamma function in Eq. (6.80) on p. 322 is
not consistent with that used in the MATLAB® gammainc function.
Following is the correct relationship:
323 Footnote 12 [(,u,M)=gammainc(,u M+1’M+1)
It follows that the right hand side of Eq. (6.79) is expressed in MATLAB as
1- gammainc(T,N) ,
a simpler expression that I’ll probably switch to in the next edition.
The denominator of the first term on the right-hand side should be the
product Ny, not N,. The corrected equation is
323 Eq. (6.85) N-1
’ Z, 2 !/ !
p(z |H1):(N_Z) exp(—z' = Ny) Iy (2JyNyz')
The denominator of the first term in the integral on the right-hand side
should be the product Ny, not N,. The corrected equation is
o N
z' )2
Py = — —z'=Ny)Iy_(2yNyz")dz'
T
r—1
ravp e T )2
=0y (V2N 1 2T )+ V0 Y | 1 (2JNxT)
r=2 x
The value 5.54 in the second line of the equation should be changed to 4.54.
The corrected equation line is
324 Eq. (6.87) 4.54
=-5log;g N +| 6.2+ ——— | |-log;((4+0.124B +1.7B) dB
V4 g10 { ( N+O.44ﬂ gio( )
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Location .
Page Correction
on Page
This is not an error, but for improved clarity, change the Pp equation from
N ' _ A\NF [ 2N=1k =T (7Y
CNZ Nt (1 Cj z & , T>N(2—c)
kzok!(N—k)! c s Al
N | VR T (o)
1- CNZ N (1 cj Z & , T<N(2—c)
Table 6.1, i k(N =K\ c vk !
330 “Case 47
entry to
N (2N-1-k ,=<T (.Y ' Nk
CNZ 3 e (cT) N! (1 cj . T>N(2-c)
i\ 2o Al k!(N—k)! c
N o0 —cT T l | _ N—-k
I—CNZ Z ¢ (C ) Nt (1 Cj R T<N(2—c)
par Wiy vl Al k!(N—k)! c
334 Table 6.3 | The correct value of P¢ in the last row (p = 107%) is 6.0x107'%, not 6.0x107'°.
366 Problem 18 Change Assurmng.the interference pO\Zer exactly ...” to “Assuming the
interference power is known exactly ...”.
The middle line of this equation should be changed to
Equation ) . +M
430 (8.7) = /U JATRIA > exp[j2Qnd sin6/c]
n=-M
Eauation Eq. 8.78 does not follow from Fig. 8.38. The correction involves a change to
489-490 (8q78) and the figure and several scattered text changes to these two pages. Rather than
Fi 2,38 try to list each individual change, at the end of this errata list I have included
& o an update to the entire affected part of these two pages.
The index 7 in the kernel of the sum is not a subscript. The corrected
N-1 _
17 Eq. (9.7) equation is z(d)=h'y =4 z wne_j(kg ~Ea)n
n=0
525 Eq. (9.25) | In the second line, change hTy to l~1T§7.
2 line of ) )
563 text before | Change N (x;o;ul- ,O ) to N(x; OU;, o )
Eq. (A.45)
15t line of .
571 text Change p to p (boldface to indicate a vector)
Last line of
571 text before | Change “(A.92)” to “(A.81)”.
Eq. (A.83)
Your Erratum Here!
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Correction to portions of Section 8.6.1, “The Effect of Height on a SAR Image”,
beginning p. 489 (second edition) or p. 437 (first edition). Includes corrections to

text and equations, and modification of Fig. 8.38.
MOTE: Equation numbers correspond to second edition; inthe first edition, they areless by 3, i.e. Eqg.

(8.75) here and in the second edition is Eg. (8.72) in the first edition,
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Figure 8.38: Geometry for interferometric height estimation.

Now consider the two scatterers P1 and P2 at ground ranges y.1 and ye2 as illustrated in

Fig. 8.28 Both are at the same slant range &, but one i3 at an elevation z = kg relative to some
unknown reference plane while the other 15 at an elevation z = sp + Ak They are observed from

two distinct radar apertures at an altitude z = kg + 2 and separated honzontally by a baseline BE

® The results here are generaliz ed to include use of a common transmit apertare and two independent recedwe

apertiresin (Richards, 2013). Both one- and two-tansmitter versions of IFSAR are of practical importance.
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Correction to portions of Section 8.6.1, “The Effect of Height on a SAR Image”,
beginning p. 489 (second edition) or p. 437 {first edition). Includes corrections to

text and equations, and modification of Fig. 8.38.
NOTE: Equation numbers correspond to second edition; in the first edition, they are less by 3, i.e. Eq.
(8.75) here and in the second edition is Eq. (8.72) in the first edition.

Each aperture independently transmits a radar waveform, receives the data, and forms a complex
SAR image of the scene; these images are denoted by f{x. 3) and g(x, g). The baseline should be
orthogonal to the flight path; therefore the direction of the aircraft motion is into the page.” The
radar range is great enough that the incoming wavefront can be considered planar. If the
depression angle from the middle of the baseline to P1 is y, the difference in range to the two
aperture phase centers is well approximated as Beos y. The difference in received phase at the

two apertures then becomes, using Eq. (8.74)

4
o=~ N—%Bcosy/ (8.75)

Now consider scatterer P2, having the same slant range as P1 but elevated by A/ meters.
Because the radar measures time delay and thus slant range, the echo from P2 will be
indistinguishable from that of P1. Assuming an approximately planar wavefront at range R, Fig.

8.38 shows that the difference in ground coordinates is approximately

Vg2 — Vg1 ~ Mrtanys (8.76)

Because basic SAR images are two-dimensional, P2 will be imaged at ground range yg1_10
The imaging of the elevated scatterer at an incorrect ground range coordinate is termed
Jforeshortening or layover because the scatterer appears to have been shifted toward the radar. As
illustrated, the layover is only in the range coordinate. In squinted operation, layover oceurs in

both range and cross-range; details are given in (Sullivan, 2000) and (Jakowatz et al., 1996).

The difference in the depression angle from the center of the IFSAR baseline to P2
versus the angle to P1 caused by the height difference Ak can be found by differentiating Eq.
(8.75) with respect to the grazing angle:

? The two apertures could also be displaced vertically, with similar results.

1% SAR images are naturally formed in the slant plane, but are usually projected into the ground plane for display.
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d¢fg 4 . A
_Js g = Awy=—"_A 8.77
dy A Sy v 4z Bsiny s ®77)

This equation states that a change in the interferometric phase difference (IPD) of A¢fg implies a

change in depression angle to the scatterer of Ay radians. To relate this depression angle change
to an elevation change, consider Fig. 8.38 again. Examining two right triangles shows that Z =

Rsinyrand Z—Ah = Rsin(y— Ay). Eliminating R and applying a trigonometric identity gives

7 A Zsin(.t//—Az;/)
siny
— 8.78
. . 2sin Ay cos Ay ( )
&_smlp—sm(w—m//)_ 2 2
Z sinys sinys
Assuming Aysmall and applying a small angle approximation gives
M Aw (8.79)
Z  tany

Finally, using Eq. (8.79) in Eq. (8.77) gives a measure of the relationship between the change in
the IPD for a given pixel and a change in scatterer elevation above the reference plane (Carrara

et al., 1995)

AZ coty
A=——"A 8.80
47 Bsiny P (8:80)

Equation (8.80) is the basic result of IFSAR.




