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‘ Remotely Operated Vehicle Navigating
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Detection of Underwater mines







Other Applications

= Real time underwater video
= Underwater Image transmission
= Under water sensor networks




‘ Acoustic Rod Antenna

A P(x.y.2)

L/2 m




Assuming d/4, <1
Radiation Pattern : D{(8) = sin u/u

Where u=(k,L/2)(k,.,/k, — cos8)
3 types:

= Slow wave antenna.... k..q/k,, > 1
= Equal wave antenna...Ka/k, =1 Ordinary Endfire
= First wave antenna ..... K..a/k, <1

Hansen- Woodyard endfire condition:
koa/k, =1+ QRL/A, )"




= (a) Hansen Woodyard endfire

k. /k, =105

= (b) Ordinary Endfire
Koa /Ky = 1

= () k. ,/k, =075




‘ Gains and 3 dB Beam Widths

= Ordinary Endfire
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Acoustic Helical Antenna

Consists of:
Brass Cylindrical Helix Rod
Lead Zirconate Titanate Transducer Driver

Sound velocity in brass rod higher than sound
speed In water

Therefore a simple brass rod cannot be used as
an endfire antenna
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Helical Antenna




On Helix x'=acosy, y =asiny, z=(atana)y
Pt of Observation x=rsinfcos@, p=rsinfsing, z=rcoséb.

On Calculations ¢ ~r — g sin 8 cos(¥ — @) — (a tan a cos @) y.
Velocity Potential of Radiation

1 e ;
b= f € —— (b} O(L,1) = Dy .
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b= —nl, &7 i je ® XJIm(k,asin 8)
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Where w=(k a/cos a)(k,/k, — sin a cos &)

Ly

Ordinary Endfire Condition ks = k., P,

Hansen-Woodyard Endfire k., =k, P, + n/n







‘ Fquiangular Spiral Antenna




Radius vector h h=hye”, b=sin6,/tanf.
Arc length l=h/cos B
Pts on Spiral  x'=hsin8, cosy. Yy =hsinfysinyy zZ=hcos#b,
Far field approx.
¥=r— hd where 8 = sin &, sin @ cos(¢ — @) + cos &, cos &,

Velocity Potential
= ¢ ey exp|jk h |hdy
4arr cos f cos B P/ k cos 3 /

Ordinary endfire condition
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Relative sound pressure(dB)
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Measurement results
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s Determination of Longitudinal Speed Cb
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‘ Directional patterns for various values of pitch 2.
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‘ Directional patterns for various no. of turns %’
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‘ Directional patterns for various frequencies
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‘ Conclusions

= A brass rod woubd into a helical shape in conformity
with the ordinary endfire condition or Hansen-
Woodyard condition acts as an endfire antenna

= Side lobe of ordinary endfire helix is smaller than
Hansen-Woodyard endfire helix

= An equiangular Spiral antenna is effective to suppress
side lobes. Such a system will actually constitute a
super directive acoustic antenna
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