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_ 1 1      :i  ini-iiwi HI   in imm      im   mmm •~^l 

wo have also allowed for some power variation aaoociated 

with varying velocity, thus taking into account energy 

oonneoted with different mode:: of propagation. On evalu- 

ating the theoretical coherence function for this raddel 

we follow the lines of Murdock and Pfluke (lfj'/0): 5?he 

periphery is divided into K discrete directions. Prom 

each direction we assume that L discrote wavetraina pro- 

pagate with different velocities, carrying different 

amounts of power, The total number of wavetraina rea- 

ching a sensor is then K-L. The out nut in the transform 

domain iaj 

K       L 

Li 
k«1  1.1 

r;(r) ■ L ZI
A

V,I ff) • H
k,i(f) 

Here Ak>1 is the Pourier transform at a spatial reference 

ooint of the wavetrain with direction index k and velocitj 

index 1.    Hk>1(f) in D transfer function expressing the 

effect  of  the  medium fro-ji the  reference  point  to the  aen- 

aor,    (We aasume the inatrumento to bo identical). 

Ihe  oroso-apectrum between two sensorfi   (1  and 2) 

is  then: 

P12(f)  - S^f)   •  s2(f) . 
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K        L K L 

kr-1 ls1 1081 Hal 

Tho bars   represent complex conjugates.    Uov;,  cince the 

wavetimtns  are mutually uncorrelatedj 

E >(l
(f)  *  Vn^J ■ W|.   -, (■!"),   v/licn :n-k and  n-l 

■ 0 otherwise« 

Herei   PV/,   T(^)  i-8 the  (auto)-power spectrum of the wave- 

train coming from the k'th direction and  propagating with 

tho velocity which i-j tied to velocity  index 1« 

If vr: neglect attenuation and  dispersion across thi 

Bitei   the transfer functions H,    Ai)  reoresent merely 

phase delays.    Thus,   if fc1  ,.  -,   is  the time reouired for 

a Bpecifio wavetrain to pass from the reference point to 

sensor  i,   the ar;r,ocir:Lcd transfer function can be written 

Hi,k,l(f)  " C 

-iut 1   v   '1 1 » M -L 
(u = 2irf) 

Then wo haves 
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iu t. -J "'t,, 

riw(t2fk,rti.k,i) 

K I, 
-i"At, 

!'i.'(f'" E   L>k.i(f) c      ' 
ke1 1=1 

K L 

r E 
k«=l      1B1 

JV 4J 

iWAt k,l 

Here Ai,.   , K t« .   ,-t. ,   ,   if; the time  renuired 

for the wavefront with thr  direction  index k and velocity 

in'le;: 1 to pass froin Bcnsor 1 to sensor 2.    The expres- 

sion for thn coherence  is 

P12(f) P21(f)    1/2 

c    -    ^p"-rfy"jr"~7"J<y/ »  ari^ according to this for 

raula end the foregoing bhc coherence estimate will bo 
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