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Single Pulse Badar

By

T’ ao Wang—ping

Sin-rle pulse radar, in precision of detection, resistence to

interf er~~ce and data rate in detection, is better than ary ~~~~~ type .

At~beginnin~, it was only used to make single—tar~-et automat~c rr~-c~se

tr~ckiac~, ond it is now e-plyed to make ~m1i$,i~ tarr et scanni~r’ aid

searchi~~.

The siigle pulse radar made its debut in the early 1950 ’s.

Fbllowinp the rapid deve1o~rnent of a1T~ ati-.n ~ad rocket technolor~ and

the requirenent for such space ~‘lyin— machines ~s r’uided missile and

man—made satellite, in t~e l96O ’~~, t’~is kind o~’ r-’dar had or~portimit~

to make a rapid development. The trod~:c~ion,as well as the de~elopment,

of sin~le pulse radar is about ten ~re ars later than t ’at of conic scann~ n-

radar. At its early sta e, t~’e sinrie pulse radar was only used to make

sin~~~trir-et automatic precise trac -~n~, but it is now used as multi—

tar-et scanning radar, air—borne early war’~ nr~ radar , multi_ fur ict Ian

inte~’ceptinr- radar and ~round object searc’ii” ra’~~r. In the automatic

~ar~et searcher of guided missiles, it is used as well. The scope of

its usef~i1ness has been rapid~.y expandinr~. In the recent anti—intercon—

tinental ~azided missile system, two sets 0r ph -’se sinh~1e ~ulse radar

are of4en used to replace the past f~ve or six sets of radar work.
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3as~ c ~1or~:in— ?riaciples

Single pulse ia~~ r can s e c ~ haek co’-rn~ ete I orm a f on of’ the

an~~i~ - -r ~osit ,~on of the tar ct lr~ ua fn-y- only one echo ‘•yn ve . £hi~ is

the source from vhic~ eo: vn~ a~ o tnc f c ~ l t~’rn “~drn le ~usle direction

deteet iofl ” . Thar e are ~~~ ha~~ c ne hods o’~ r lc-~ a n i l e  d~~rection

detection: the -‘ ‘aJ.~ tude di±ectional method and the -phase -~ire~ tional

iae~ ~orl . lb is h1~e a r~li tide s ‘n~le anle~ ne~ hocl ~ ich is used nore

t*an other -in :~~ods at
A

’
~~~

nn e n t  ~ ac. The antenna of ~his kind of rad”n

can enit a bun’lle of ~~iu’ n e~, Un and do~-rn , left ~~~ -‘i ~t , ~•ih ich

often pile one upon ~hc ot ’or , an I n ~Iceted in F’ir~ure I. It usen the

alitnc~e of ~ lcf l  ~~~ •~ t ~~~~o~~v ~n~ lc o :leteet a ihauth a: :  1e , and t” e

a: ~-iI~ ,n~ e of ur— j o~.n~ ~.r-~~c bunri ].e to dcYc t  elcralY an an le. The

c l nles a~ l ~d to the  :~e~~~~~ on of’

~zi~ ubh ~~~lp a~~’ rl ona~~ an ‘n~~ e 
~~

~t o o r ~ 1 ~tec’ o

- fli .~~ C i : ~~~i O ~ de ect~~ - - c r ’ -n .~~ :

:le o~~ y. -~~~~ ~::.
‘

The -n itu -le s rn i le -u He na~ae ,

CO in nc- na :ng ~~~ - Iar , unes ‘
~~~ 

-~re I “onr ~r ’e  biin ’lc’e er. ’, .od
“ran -a inli~i~de e~~ — lr

I.  . . ., , - —. _3 ‘ ~-
, —i~ n” ‘~ i le of o ~~~~~ ~n met o 1 ~~~ “ac C P

one unon the o~. or .
to uork . As iTilun -n ~ ad ~~ ~ nrc 2, w o n

: 0  u:’ et 1e~~ -
~ ~cn ““or ’. a t e  ~n’. s ~r.d He ’ :~“n to ~.he n---~or ant

of ole’ - ’ ~ on an le , He cc C ~r - ’~P roc~’ rnl by w- -ve himdle I is ~~~

st:’o i - o ’  Ha that rece~.ved b~- w~~c bundle IT. A~’tr” e a ’ n ’ ’~~n ’ ~~~ ’
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stren th of’ .haso two ni maIn , the clcnietf-on an ’-’le of ‘ e elevation

an - T i e  ca-i be deternined. The :~~:‘fenr -co be wean sin-’lc ulne ra~Tar cad

contá scannin ren a: rea’~m on t’n~t sin ~1e pulse :‘cdnr can at the sane

‘:~ ne a”it two inn e bnndles and co~ nere ‘He elevat io n nn’~1e; w ile the

conic scann ’ rn— red-n c-n enit only

one ~-r e hundle “nd it c- ’mj -iot be~’in
~~~e.  ~~

- ,
~~~~~

.. 

~
. to co’” a re ~e ei .e~’a~~on an~-le until

i t neccino s c c c  wave from Sonora].

wive ~~nd~ O l t~~~es of conic scanalna . Only

/ ,~~O
ho c—ne c such di”” er en cc’, ‘:c sin~ TLe

nulee radar can h~’ -c the a

inf’onnation by only one nulsation;

the ml cal conic sca min ’- radar

T~’i- re 2 ~~:in n di :‘-~c ‘Ion detection n’tnt r:d-:c a cycle of conic
Hr con arin~ the echo s~
o ” two wave hundlos . sca:. :inr , ‘can n y  it uus~ e it

a d  rocoTive none:’-:]. ;r n— Y:’ce of anlsat~ on in order to 1 i-n ~e the an~nfl-u’

o:’n - i o n of -hc tn ’  ‘at .

I --i an -- .:‘~ .Lcln of Conic Seam ing Radar, we h ’nc’ ~nt ro- 1ueed the

l’ac - that  ho c—u sc of the connlexi ty of’ Ho share of’ their surface, the

vihena Y~on in bhc~ r I’ll -ht and the ran~d change of flying na -tern , a~ r

~l- ace , i~~doc1 ni n ilon and ot ’c’-r f’ly~ n-~ T - m ~~os often nr~duce a pheno—

aenon of’ scIn~~ llat on ( i .e .  t~ r s~~ r•’l :‘~‘ ‘l et ion follows the ups and

0 C -he f’l~ in body ) ~o -He reflection of radar wives. The t-mical

conic Seano fn ~T r -~’-nr cannot b~~ in to de oct d fr ec t ’on ond to track
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tar~et until it completes a cycle of conic scanning. I3ecause of th is , t

and because ol’ the e”f’ect of scintillation, its precision in angle

-le tection fall ’ s 1n “etwoei: 1 ann 2 rii—wei ( 1 ~~G~-~O.O6’)
• The n m --b pulse

radar uses one pulse to detect d i ’ oction end track t -’r et .It can avoid

t o  of ’ oc t of rcf’lec: ’ a sci t i l let ion , so its nrc’c’ nion in dIrect ion

detection can :‘n- c’: an ‘ n L - h  as al-out 0.1 mi—wei. Thin i~ a s~ --n i~’icant

strong noint ol’ sin . d.c pulse radar . Different siarle pulse r-’riar

n--nt- ” - ‘s ~ - ich arc u n - d  of -en n~ l.l be introduced as follows.

Ar: 11, l; nle Sin- ’te Pulse Radar

The c-o, n os ’ -~ on of -ar” I ;nrb e e T n ~~ e nuiec radar is illustrated in

Fi’ure 3~~ut the mecl:- -niical device of e:’it’ an is not included in the

:“i--urc. The ware T u H c s ,’aá illustrated in F’i nrr 4, emitted from t e

enit tcr  to ‘Ic oct elnv -- ’ .Hn an c , ‘ cc-use of e s” e nh~~ e noelt ion ,are

all n--nhecl wIt” .: ~t+~ i” cnc two “0 Hn- ~ lcs nIll “‘ ;-rn after

~~~ r i  ‘~ al ‘1 stance detec~- • c:
wave Hrnd I e _____ - race ~e:j — ~~~~~~~
1 signal > 

‘i~~~
’: f’r eonen—

______________ ar co -n -ar-:tor
wave bundle > 

- 
antenna control

11 signal L
~~~~~r0c~~vd ~~~~~~~~~~ tTh1zer 1~~~~~~~

“~~“ sinnal

l~~nnre 3 Jiar’rar of woikiñg ’ principios of arnlit ’ndp single
pulse radar .

*
r e  Chinese word “rii—wei” 14 ’ - ”afly means ~cIosc position ” or

“unit (xneaäurement)’ . of cb s! • Hereafter a tronsliterotion of
“rd —w~~ ” is used in t is articJ~~.— the trinslator .
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--

~~~ :~~. .:
L _____ ~~— --_--- - ----- —‘---- — - ~~~~~~~ - --—~~-~ 

- — - ~~~~~-~~~—~~~~ ----- ~~~ - ---~~-----~~-



________ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

encount enin- - the t~~ - et and will be received by the antenna . Through

comrarison performed b’,r the high frequency co-a-- ar-- top , the-r c-lye sir~na].

~~~ and si-nial “-.“. Si nial ,~~ 1~ rcarnseci t~ that the directions of two

wi - - c Icun Ues (see ‘iarre 4) are closed and added to ct -er

to form a new — lf:’ oction cc indica -Lod in Fl ~rc !~ I. Sic-n d ‘L~ mean s

that  f’ron He -J ’ rec ~ions of wave hun l~ 1 
-

‘cave n L C d 2 O  TI was cuT ~Ln-’ctocl end the

:1-b. bccv-y es what is illustrat~ d in antenna
axi s

F’i ’ire 4 C. 31 -:al “+“ m~i ~~~ eac ’ . I

Z:::
’:

c~~~,j T,1r T,:~

1

~~,c 
~~~~~~~~~~ Q ~~~~~~~~~

.

c-- arc-cl I:: the sc ’u-b :Lnlzor -nd - ‘~ rc A P C

~f -nal to control ne c- n a t  0ç antenna.  ~~~-nr e 4 A: He cPrection
~~~ two inter sectin -

If sa “i 1 ~— U - zero , e c-a ci si rib P ~ L i1p~
1: TIr ect i on  O !S n-co

is -2so zero. Is ~ Y - ’  t en t el; H-c
C: l~rect’ oa of I-~:e

ant enra  arm in n ’ - ~c , l n~~ yt ‘ r~ t o  tar ct . difference of two
v- no h ’-nc1be~ .

If si- H ?L’t is n o - . zero , t n T ’r ad il appear

a c i n’ol si n - -i. ~~-d ~T- om -ari - ; - the phase h05it ion~~ ’both signal fl.f.fl

arid signal “— “ to determine to which direction the antenna axi s should

incline. Si’y:al “+“ is not only used as a re~p~lat inn’ ni ”nc]. of ph”se

t on i -H -n: and can cIsc be used -is a distance detection sfn-nal . Pec-’use

it ~s the nw: of two ni nial bundles , its niTnal has douhbe strength ,

so it is orx l to be used to detect chist --nco .

n hrv~n diccunse ’ above is only r”- -n’din-- to t’ e de - ecif on

ir :-

~ 
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-
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of elevat ion cut--ic. If :2~e azinuth ant le is detected at t I e  sane ti- -c ,

1; -e o ar-’ Hoe should be in wi th He lel’ c—ri - ‘-t two v--nc h n ~d1cs . After

passing t’cro-: h He ~i -h fr rrcun cy con anchor , ~.n e ht+fl recei~
-e:’ -anti

azinuth ~~~~ race ve:- he Ic: to r cr ’I: . Then t ’-ey rena t ron-H the ncri rt inizrn ’

co~’c ~r~duce aA~azi: n ct ’ : c- ‘ob c-i nab . In fact , single anise radar works

only by ~~ploying one “+“ receiver -and two ?Lt ~ :‘ecei:-e-”s. i~hen it works ,

Ha nn—clowa and left—ri  t four wave bun dles - on “+“ side are added

to -otT - a-n . TIre elevation cn~bc “— “ wave bundle i~ formed by adding up—

left to un—ri lit anal d o rm — le f t  to do~a~~right ,then coma arin~’ them. The

azimuth anyle ~~~~ ‘cr-ann bundle is formed by addine left—np to left— dorm

and ri -T H_un to night down ,-bhen camuarin” them .

Phase Single Pulse Radar

Phase sir; -1c pulse radar uses phase di “7ea n ice of . e receiving

wave bundle ci—nvr i to detect tar-net din-action , rin d tIre cr niit-rci c of

the received :ldn H is ofto- ~ in-relevant- to target direction. The four

i r a e  bundles an -te d St-on antenn a are -Hw --nn parallel (see Tl’idunc 5) .

The re-f antenna structure, as illus na ceci in Figure 5, is that an antenna

- 

- Figure 5 - Diagram bf four
~~~. 

parallel ~ave bundles
‘\ ‘N 

~. ~~~~ emitted from the -

antenna of phase
1k s~n~le pulse radar

(left) and their
- •~‘/~li,.-I structure (ri—’ht).

. . .

- -

• 

-

. .

6
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which comprises four wave bundles is single and separate .

The rr~nciples of using nhase s~n~le ~ulse radar to detect

direction are’ presented in a dianrrac-c in Flgkire 6. Pee-ause the antenna

is arran-ed in a straight line, the radi-’tive wave bundles are parallel,

and the iso—si~nal direction 
~~~~et

directb0~’ 
of v a

(direction o~ antenna axis) is 
~~~~~~~~~~~~~~~~~~~ direction

exactly in front of the antenna ant~~~a ~~~~~~~~-E~i-a~ (direction of antenna
- 

~~~dtDect10t’- axis)
radiator. v/hen target Is far away of ta3’~et -

- - 

~efleOt~~g 
sign

-• 
from the antenna, h e  direction of

F’i~ure 6 DiacTan of principles
tar~et reflc-ck ,lcng cienals are nearly - - - phase direction detecting.

parallel -and the amplitudes are equal ,

but the phase positions are not. As indicated in F’Igure 6, t’re sI-’nc l

in the lower part hss to travel an a—b distance but not the si”nal in

taco upper rart. However, the a—b distance is not long and it has no

si—n i f ’ cant effect on the transmission of the stren-- th of si-’n-~ls, but

it can affect the ph~se pos~t~on ~reatly. As red-u’ is a kind of microwa’e

work , the wave length is usually of several cia. If a—h distance is of

the s-cc-re len-’-th as a wave length, it will be 360° when phase nosition

is short by one wave len’~th. If a—b dIstance is one half of a wave

len~th , it will be igo° when phase position is short by half wave length.

The len-~t~c of a—b distance, as ind~cated in Fi”ire 6, is related to the

far -ct declination angle .. Thus, b-~ detecting the phase position of

wireless current, the direction of the tar~et deviatin~ aw~rr from the

antenna axis can be detected, The structure of phase single pulse radar

and t~at of arpl~ tude sin~le pulse radar are of “reat anabo -7 -n-cd small 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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difference, and the di~ 4’erence is oni’- in the anpear ance of antenna
-I-be.

and scrutinizer. At,~present t~ rre , most of t - e  s r-’le pulse radar

use amplitude t’rpe to work, -‘nd only a small number uses phase tyne

to work.

Pseudo—sin ‘be Pusle ~ad-cr

A~ cici nle pulse r-~dar needs t rce—rnute receiver to work , its

str-;chur e is rEch7~t m nel. connlic-~ted . For His reason, a new radar

si’stem called p seudo—air: -
~~~~~ n-’ctlse r -r - 10n has deneloped. It con~ines

one ~~~ si—aol and two ~LI~ er -c l~ to o~ -na ’ and uses a one—route receHer

to work . ilhen two “—~~ ci -na ’s ama cordcric -c-cd t-o — e -~
- - -~ -’, on t - e  one hand ,

t - e’r enable the c - - l i t ’c d e  of s~ c’ -be pulse si-n-cl to ‘~-~~ e a modulation

s~caiiar to Hat the conic ~cannio~ radar has , naf , on t e  ot ’- -- h and ,

t ’ e’~ produce a re nia t in~’ sI~ nal also similar to wh-at the conic scan’-’mn

rada-’ -as . Thus the two “— “ siarais can senarat~e after H~ recei”er is

amplified. ~his kind -f pseudo—sinrle pulse radar is also öalled a hidden

coflIc soann in~r radar , becau~e when it emits, it is jus t like a sin—ic

pulsed and when it receives , it ~s like a conic 5~~~~aifl~ one. :Com-mccrod

with conic scanning radar, the paeudo—sInc~he pulse radar In -cs an out—

stia-idis- qua. it~7r that it is not easily attacked by anti—radar iiided

missile, nor is it ea&. ~y interfered by the inverted phase counter~~ving

inter’ference. But like conic scanning radar, it car- be affected b~r the

scintillation of’ tie tar—et ref1ectinc~ signals, so its  precis ’on in

angu lar detection is hard to improve, and its precision is generally

a lit la more than one rui—wei. In addition to combining t’-r’ee—route
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receiver Into one route, t”are are still some otHr met ods, and

sometimes the three routes c-rn be combined into two to niork . —accuse

its structure is si--mba , - e a’seudo— s~ ‘be pulse radar is , at the present
t ine , used rat - - ‘-r dal’- .

The ~c pblcat ion o~’ S!ci io Pu sIr— ~ac-dar

The t -m l c l sin~be rulse radar emalo--ed to track intercontinental

cuided micsi1e~ -‘ rna ~ c-kan —m--- -~e s--tel ’ Itos is il lustr’— - ed in T~ nrc 7. The

diazieter o~’ its antenna is 3.6 c-c•,  t h e

ener g~ a’ ate o~’ enics cci is about on-a - - 

-

trillion wart s , - : e  arecision of an nb-s r

detection re--sc os 0.1 ni—wei, e”or ~ -t~ ~~~~~~~~
II I 

~~~~-jista ce Jo ect~ on is 4.6 -‘., and the ~~~~~~~~~~~~~~~ — : 
~~~~~~

~~stance a te~ 1 ~~ e se e~al ~~~~~~~~~~ 
-

~~~~~~~~~~~~ ~~~~-

~ ,c~ ‘ ‘ ‘ ~~~~~~~~~ — ‘ -~~

T~ ~‘rc “ }r— ~e~ se
T’-sore r~re tr-i-’ di~~’c~’ocit hin- —9n of ci ’- ~iC pulse r-i -~an-’

nsr d  ~‘-ar trachin--
co~~rnmicat~ion satellite: th e static -‘- - c — a ’ a d e  earth -

satellites.
co!maunication satellite -ned h ‘e niovin-

corr unicat~on s-’ f ellite. Of’ a a ’ovin-- communication sa~-ehli -~e , the

c-rc n ’t i r s ’n-pnts or icastalla~f o.i 0” anun d station are ‘-c -’- strict ~‘nd

h iH . ~ut H— . —‘round stat~ on of -c statIc co- -an’u’f cation s a t el l i t e  needs

onl:’ one antenna constru c t e— ’ b-n t’ne principle of sia le pulse to connect

1’ t o  commirnic’i t~~on. 1 rare is one hind of ‘r —u n d guide st -’Yon n f r’~ ’-i-ng

aon -un icet ’ on satelli -e , w’ feb  re ’-uiras three Se s 0” sh:- ’ Th pulse

r--d -tr to n~o~’k, -as illustarterl in ~n nrc ~. ~n a’nsorh st-ic ~ ed -

9

- - — — - — — — — - - 
~~~~~
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~~~~~~~~~ 
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s a ± i o n  is one ~et o” n cse s~ -n-2e nuI: ;e n-aJar  - n d  i+ c ~n~ can-t ~o - s a - i s es

ncr iarahloj screw— - - mc eetocin--e . In adcFtion to -— - in — si:a-~~e a r~

de~ cc on or- the

rocit on 0” co 
N 1’ -

~~~~~~~~~~~~~~~ 

~/ 
-‘ te ’~~i e ‘~ “ cc ~ C’ — 50

~~~

‘ 

(~~
‘ 

ri -k~ ~ be vn c  to —‘ cr- çs p

_~~i’ • ~~~~~~ T~~~~ j’ fr arcenc~, r dist-’ ca n pte~~~~,-r~

- J1-~ - Z - - 
_

~~~
-
~~ s —c: al r- -4~~ted h- cl: ~roe c

- 
- - - s -cc l~ i~ o. t 5 c i

~ i c -~ er-

-ni i-~p c~ -- -- ~on is one se~ o~’-- ran o~’ e- ’~ n c n n b r c  ‘nr
a ~~~~~~ an-- -- —m--~~~-- -c-b ’ - 1e  ncil5 p ~mJnr’ .

cc~~ cr c-: s at el l i t e  - -n-- na -7
~~~y -~r- a - ’ a-:. 1 : -- n - n- — C-n t-~~ n ’ — ht ~~~e o” ~ i ’~-
a- ~*~~n i r - -c aJ - ‘ 1 -Th sta~ ‘ on ,
2: ~ a-t c-s~-e-~ r -~ ‘, - - r -~~~c-, - s r r + o” -n - r r -_
n- -a~~~~

--n , 3: cn r -n-c r~’,
-nu ’ ma --~~~c ( two nroa’Js b -loam -a ncnt-’ c a a~~, -in
in “— - c- rn-: ) ~n -~ — - - - in c - ion , 5:
l-:c-t ’-11-st~ on cY’ co-  ‘ z - ~ — ~i- ~a- - -b--o --a -‘ i~ c-h ’

- - :‘~~~~~, -~~ cs~ r t . o T .. c - -’ L a  n- :ls-a c’nc~ r’r~ Tts
- v yr

r~

n - i~
’ r ~~rY - i”p conic

La’ar-nnet sh- -. - ‘- . ‘fIre ~oc-~l - 1 s t - a - - ce o2 th e  -an -oh - --- ’ ~~J H lr.’ m --nr ~ j~~

an~-n— --r-c :t~- b a - n r -t - a - - ’  is 20.6 a.. re n~~r -ce- - a n n a  in -  co - ’a J b’- ann

flUe’-’ cover , o~ c - r r i c h  the J i — -  r- e- H an .. ‘ r- — o -- 1m~ a-- ’ on - Ta-

are tr~~nnnit t ed  -a r- - c - ’-: t , H  n--t c: mi .

In ~; -e 1— - e 162 t 5, I- H-a early warninr sv~t ern of -~nti—inter—

a — n t ~c:nn tal b-ni l i :-t c nif a— c- ’ Ia , two k i - a Ja -  o” ah-cse control s~ a—b ” r - -7 or

10

- ~~- -- - - - -‘ - - - -  
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b-c --n i H be used. One k in - i  of’ He r-Y’ar c-sn faini ct ion ct a niH-Ynce

a ” ‘—a” -— t a 4~~Q -n~~€ — “-‘o’-’ “ ‘c ~“d ‘-~~‘-‘ - ile ‘1 t e t”c ‘a

:;t-’nee c-an re ch 16o0 miles. The ot .ca ’ b ind is -oidad n i a - o n l e  contz~ l

radar ,. -anJ it is m- s :~n1nr used to ‘-‘ Icr- nnr-ccia -e trac~~ nm a ” the a tacla Hg

“i ed missile an to no :trol the - ‘ r  -1 e ’~aa ce acHed v i a -p i T ’— . The

socrc-bn -- J T a - t - -- -a ca o C’ t is r-s-~ar is --‘ore than l2’~() a~1es nY’ the ‘F stanace

of’ arecise t r a c Y ”  is se’-e:-al -n h-cJn - a-” r~iles~ -

“0 0” r -c~~ ” 0 t”ac n-i ‘-- oc c-~’-r” — ~ tv

of intea -fo:-r-rac e — ‘ec - Ht- c— ’ , a--’ :mln- raise c-n’ am has also —eea :-rfHel’n used

-cs a~a’—borne :‘-ndam . ‘h ’-- e H one k n d  o r- zair—borne mtdti— -’trnct ion

a- in --be ~- ula-e i n t o  ‘c-ar - -ion r”-bu’, Thr e:-:-n aannl .e , v inh c-i~n he un -rd not on~ ’T

to nr-vt-n ’ol e ‘a’ md — t o— -ir f f n i n r - no~:er s- stena -and “iso cam -- out

—i - - — o— --a und d in - -acr e -a J r t c cticmc , toa-o -v ’mnhic-l c-’nrer-”, --roun d oh act
P

‘ sn-ar -a-h i  a - -a cid -rouaial t r ncc - i :r  . If ci -h- s ca r is ea - ;ch~e-1 ‘n ~th s-:e ’n kind
1~

of r a ar , it can ~~~~~
--  nr YY- - i - ~ sn~~”d and ve-gn close to t ’ -e ::‘—~ nd (or

son ) level. It can break -~oc-m H r  -a’-~und Y ’g i l— ~ce radar zone o” the

enenr ’ a-ide and i t  ‘- - —a - n i  dan er O 1~ nmr -ccn ~~-- -- on ~~~ arn ,1ee- - -a— eb~ect on

t~ ’0 ~~~~~~~

Stron’- loints — 5 d ‘Ja n] -: oi ’its a ” ‘Iieghc Pulse
Radar and The Trehd of I~s Development 

- 
-

Cov’-—arecl ‘-:ith conic sc-a nia ’- radar, 4 -he s bcn ’ be pulse radar ‘-as

the “alb um - strong points: good capabilitTr 0 r- interference resistance ;

not a f ” cc ,ed ~ n ln1re:- -~~cc1 phase countermoving icHer ”ec-e ’nee; not ens” to

11
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he attacked by ‘anti—rad ar gnided missile ; birTh - precision of’ detection;

not affected by the scintill-ation made b’ tar -et -n’nrhitude ; and

error in direction detection is 0.1 mi—we i. T ts antenna is very h~ood.

It c-in ‘cse the 1ar~est amnplitude cl h”nction of “+“ w~”e bundle to take

aim atA ta
r- -ct. Its functional distance c-rn t -eaef ’ore be increaded

to achie-re a hi -h data rate. I-than sin-be nulse radar emits one pulse ,

it can obt --in c— ca -a - le e in t’ormat ion of the t-a”et pos~ tion ; while the

conic scanning rn-Jar must emit ~~~~ to ten pulses ~‘or the sane purpose

(He ~o—c -ahleJ data rah e is the count—down of time reruired fam one

co1lec~ ion of irnt~on~nn~ tion from 4
~ -e tar -ct in a ‘-‘ ven air space). ~‘ur—

r”-’ore, t o  noise control h-c s ivrmnlTed , the s~ ‘gle pulse r’i dar bc’,

no vecic-a~ ic-’h str ictur e o” the conic scanning ral -ir , u’--ich is alwa.~vs

one s cmnc 0 r- no i sr— .

21n -be cruise mnY ’nu’ has the C’0 i1 0~~~n~- weak points: the  feedback

h i :r ’  of’ ‘;:e c-’nte :in a id h i”i’ “reaucac” co--’--nira~-nr is r--sb -ch - ‘veb ’ com-

plicated; t-n e desi-m -acid ma ’nmfan - - :rin - , t,r ,a nroJ-cet~on —ad ad ,iu stancrt

—“ the r’-’cY ” -— r are all rob rHel” coa- ’ihI c- ted and t1ne cos~ is hi

So f - a r  -as the J’— - eban’n’ent- of’ s-”n-le pulse technolo -’- is concerned ,

th is  k i nd  of arimilar t,n -.ic,k teehno1o~~,r , l ike  mov fn- — t -- r -et ind1ca.tor ,

pulse comaression acid nulse ~~ppler technà)ogy, ~~l1 be re-’arded as

-‘ r— ’—I -’r technolo ” and a-rnhied to other r-a~ar s--stem . Of the single pulse

radar , which is now being studied a ‘d m-cn ’:~’-act’:red , t ’-e rreci~~on 1n

arv~ular detect!orl h~~5 reached 0.05 ni—wel. It ‘s estimated t -at by the

12
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la t- e 197 0’s, the precision will be further improved. At~oresent time ,

in addition to the improvement of precision in angular detection,

sin’le pulse radar has further solved the problem of detecti~~ multi—

tar-~’t of hi — h roveabilit~-, especiallln the detection of the separate

-ulding t ’ e re—ent-r” of multi—warheads into uided missile. It also

solved the problem of ~; -e  interfererce o~’ the i~round ob.j ect ~~en the

tar--ct is in low alt it-n-Ic. ~‘or the former , the solution is that sin~ le

pulse s”stem conihinen -  c-ri th rh—s e  control technolo -”r , rin d for the latter ,

Ha solut-~ on in n H c-t th e  sH:r ’le pulse s’ ste- ccr’bHi r’s :-n~th pulse Doppler

ne chca olo— ’ . To s-nri up, si —ic pulse n-adam in ~‘odern radar tec ’ -rcolo~~i

is a ne — n o~ st~c— -c , u n ~ c’n is of’ important iY- -n i ” i c — r ~co a-nd in rapid

development.
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