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rn The Netherlands a plan to design and build a polarimetric c-bandaircraft sAR system of a novel design, calred pHÀnus (pHased {rrayUniversal EAR) is carried 'out by three instÍËuÈes. These instÍtuÈes arethe Physics and ElecEronics Laboratory TNO in The Hague (prime con¡racrorand proj ect management) , Èhe National Aerospace LaboraEory NLR in
å:ï::î:Ë, " l*::"';:1"r.'",:li"uo""'Íi Tlå::'.å:lr.:j
managemenÈ o Agency for Ae.rospace programs) in Oelfc.The project ulniirry of Defense anaiy rhe NarionarRemote Sensing Board.

The PHARUS project is divided into a definicion phase and a realisarion
phase ' The ulEimate goal is the development of an airborne polarimetric
sAR system in the C-band (same frequencyband as ERS-I), to be realised inche realisarion phase (1991-1993).

In the currently running definition phase three preparaEory scudies arecarried out. These studies are essential for a proper design of the pHARUS
polarimetric sAR. A Preparacory sEudy on anuenna tàchnorog! is carried oucto study Ehe integrated anEenna design (including por"-i and low noiseamplifiers). An antenna motion compensation study is nu""rrary to build upthe experience with corrections of aircraft or rather antenna movemencs.In the third PreParaEory study a sAR tescbed. will be realised. This paperfocuses on the SAR testbed, called. pH S.

The PHARS is a simple sAR sysrem, capable of imaging a 7 km srrip acrimited ranges under incidence angles between 20 anJ60 degrees. rt has noinËernal calibration. The image quality relies on aucofocus methods and on
moEion compensation on basis of onboard acceleromeËers and gyro,s, closely
mounted to the antenna. The antenna itself is fixed Èo the ãir"ratt, ru isa one dimensional phased array. The beam can be steered. in I o steps tocompensate for Èhe average driftangle. The beamwidth of Ehe ancenna iswide enough to eliminate the influence of aircraft yaw. In table 1 che keyparameters for the PHARS are given.

The cestbed will be used to study general problems of aiÉcraft sAR. Theexperience gained with iE forms an imporEant input for the choices to bemade on the PIIARUS high resolution polarimeEric system. of course chetestbed will arso be used to a_cquire images for remote sensing studies.Since the polarisaEion and the frequency 
"ãrr""po.rd co those of che ERS-1,iu may be a valuable Èool for und.erflighrs

The PHARS has an eight element patch antenna for transmiL and receive
mode. Each element consists of four serial fed patches. The Eotal gain ofthe antenna is more than 20 dB. In the testbed the antenna can be easily
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replaced to adapt the systemsteep versus shallow lookl.
Eo different imaging modes (for insEance

- frequency
-antenna

-transmiÈted power
.PRF
-pulsewidÈh

-dígÍÈisarion
-rangê
-azimuth
-aÍrcraft

5.3 GHz (C-band)
8-elenent patch antenna for Èransm.
beamrsidth 9 * 20 degr, W pol,
:91"" srep beamsreerÍng (1 . )160 l.Iatt peak by g rranãisrors'
3500 Hz

and rec

32 ns (4.8 n)
L2.8 ¡ts before
4096 sanples,
6 - 13.7 kn

after compression
compression

8 bits G 87.5 |,ftIz (offset IF)
presum.ming: 16 x

: Syalrjngen Ì,feÈro (NIR); used ar an alricudeof 6 kn, and a speed of 100 m/s
Table 1: properties of rhe sAR resÈbed pHARS.

The Èechnique used in the RF circuitry is thin firm technorogy. wherepossibre I'flfrc's are used Eo increase integration and performance.

is generated by a digical circuiE,r a 87.5 MHz clock racã. The circuÍE
conponents mounEed on both sides of

imuth presumrning wich a factor of 16
. Apart from the
the tesrbed. By
cxperimenËs are

The PHARS will probably make its firsr flighr in ìray 1990. Hopefurly somefirst resulcs can be pierenreJ at the nanseî symposium.
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