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BBE,UEHHE 

Pa60Ta conepaorr OnHCaHHe anroparxroa asmeneaaa TpeKOBBIX CHrH'anOB 
co CHHMKOB nyasrpsxoasrx H CTpHMepHblX xar-rep, CHRTblX C nOMOl..l.J,h1O MaT
PHUbl ll3C1HMelOrn;eH 256 x 288 '3neMeHTOB. B xaxecrae npoueccopa npenaa
pHTen:bHOH 06pa60TKH 'H <}lHnbTpafiHH nonysenasrx naaasrx npHMeHHeTCH 
cneunpoueccop RISC-apxHTeKTYPbl/ ,2/. Bseneaae B COCTaB KOMaH.n; rrpouec
copa CneUHaJIH3ApOBaHHblX KOMaH.n; (cnennpoueccop MHKponporpaMMH
pyeMblH) n03BOnReT pacnosaaaars .H asmenars anesrearsr 'rpexa B 30He 
0,25 MM2 aa 0,17-0,2 cexyansr, lffO oõecnesasaer pa60TY B peansaor-r Mac
urraõe BpeMeHH. 

,[{nR CpaBHeHHH 3<}l<}leKTliBHoCTH paõorsr RISC-npouéccopa anroparr-r 
õsm peanasoaan na assnce <I>opTpaH-77, MaWHHe CM-4. llOKa3aHO, qTO 
RISC-npoueccop BbmOnHReT 3TOT anroptrrwr B 50 pas õsrcrpee, qeM MaWHHa 
CM-4. 

OllHCAHHEAnrOPHTMA 

Anroparra asmeneaaa 3neMeHTOB rpercoa npennonaraer, qTO oõpaõarsr-. 
BaeMàR oõnacrs H306pIDKeHHR paar-repora 0,5 x 0,5 MM 2 B nnOCKOCTH nnenxa 
nepenenena B UH<}lpOBYIO <}l0PMY c nor-roun-ro MaTpHUbl ll3C, HMelOIUeH 
256 x 256 3neMeHTOB. TaKHM 06Pa30M, KIDKJJ.brn 3neMeHT cooraercrnyer 
wary .n;HcKpeTH3aUHH H306pIDKeHHR ,.., 2 MKM, a ero nOpR,ll;KOBbIH HOMep 
no CTpOKe H cTon6u~ ~j 0,ll;H03HaqHO orrpenenaer ero xoopnanarsr B nOKaJIb
HOH CHCTeMe xoopnaaar XY, CBR3aHHOH c MaTpHueH ll3C, nonoacenae KOTO
pOH na H3MepReMoM none 50 x 200 MM 2 HaxO.n;HTCR OTCqeTHOH cacreraoã 
na .n;H<}lpaKUHoHHblX peurerrcax. 

B 3TOM cnysae H306pIDKeHHR cnenoa sapazceaasrx xacrau B nnOCKOCTH 
MaTpHnbl 6y.n;YT npencraanars oTpe3KH npRMblX nHHHH c nonepexasrra Pa3
MepoM OT 10 no 60 3neMeHTOB MaTpHubl (pac.L) . K~aH CTpOKa, nepe
CeKaIOIUaR rpex, õyner npeztcrannars C060H rpercoasrâ BH.n;eOCHrHan B .n;HC
xperaoü <}lopMe, a BenHqMHbl aapnnonsrx naKeTOB B 3neMeHTax CTpOKH, 
nepexpsrrsrx H306pa:>KeHHeM rpexa, 6y.n;YT nponopuaoaansasr ero nnOTHO
CTH B 3THX TOqKax.. ,UnR 3anHCH BenHqHHbl Mo.n;ynRUHH cneroro nOTOKa 
H306pa:>KeHHRM TpeKa nocne OUH<}lpOBKH aaneocarnarra OTBO,ll;HTCH O.n;HH 
õaãr naMRTH. Cnenoaarensao, nna 3anHCH oUH<}lpOBaHHOH xaprnasr co 
aceã MaTplmbl aeoõxonasro 64K6afrr naMRTH. 

A.JjrOpHTM paõoraer B 3-x QJa3ax: a) cxcarae 
KaH,IUi.n;aTOB B TpeKH; B) asmerreaae TpeKOB. 

HHQJopMaUHH; 6) nOHCK 
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B cPa3e C)KaTl1H conep

)KHMOe KIDK,lJ,OH CTpOKH H3 

256 3neMeHTOB paccsiar
pHBaeTCH KaK ornensnsrã 
MaCCHB ,naHHbIX, H sana
qeH anroparwa HBnHeTCH 

asrneneane aa CTpOKe ae
npepsranoã nocrrenona
TenbHOCTH 3neMeHTOB 

A, ar-mnaryna naneocar
HanOB KOTOpblX asnue 
ypOBHH ,nHCKpHMHHauHH. 

Ha 3TOM srane paccsrar
pHBaeTCH rorn.xo nsa 
ypOBHH caraana: 6enbIH 

- HH)Ke ypOBHH, qepHbIH 

- Bblllle. 

B 3TOM cnysae no

'Jle3HbIH car-aan A MO)KeT 

6bITb onpenerrea KaK
Puc.l 

P1 ~ A ~ P2, (i) 
npMqeM BHYTPH A MorYT conepxcarsca anesretrrsr, asmmrryna KOTOpbIX HH)Ke 

nopora, HO qHCJIO TaKHX 3JleMeHTOB, pacnonoaceansrx pH,nOM, B ~ P3. 

YqHTbIBaH CHJlbHYJO 3aBHCHMdcTb YKa3aHHblX asnue BenHqHH OT ypOBHH 

,nMci<:pHMMHaUI1M, BBO,nMM eure O,nHH naparaerp P4, n03BonHJOmHH ynpas
JlHTb noporoasoa 3HaqeHHeM no KOJlHqeCTBY pa3pbIBOB BHYTPH "sepaor-o". 
Ecna aa CTpOKe KOJlHqeCTBO CHrHanOB 1 ~ A ~ 8 õorrsuie qeM P4, TO OTHO

nreaae carnana K IllYMY 3aHH)KeHO 11 He06xo,nHMO cnenars HOBYJO Bbl60PKY 

CTpOKH H3 naMHTH MaTpilllbl c 60JlblllllM 3HaqeHHeM ypOBHH ,nHCKpHMHHaIJ;HH. 

nOHBJleHHe na CTpOKe nepaorc paspsraa B> P3 onpenenaer .KOHeU 

rpexoaoro carnana, H KpOMe Toro, eCJlH nocrre paapsraa, nasce B cnysae 
B ~ P3, CJIe~YJOmHH Ha60p uepnsrx 3JleMeHTOB naer A < PI, TO 3TO TaK)Ke 

HBnHeTCH npH3HaKOM KOHua rpexa, a BeJlHqHHbl nocnenaero B H A Y)Ke 

ne BXO,nHT B BblqllCneHHe umpnnsr rpexoaoro carnarra. 
TaK~M 06Pa30M, na cPa3e C)KaTHH BbI,neJlHJOTCH aa Ka)K,I:(OH crpojce no

cnenoaarensaocra 3JleMeHTOB cornacno ycnOBHJO (1) H 3HaqeHHJO napasrer
pOB P1, P2, P3, P4, BbItlHCnHeTCH mapaaa H UeHTp TH)KeCTH 3THX nocneno
TenbHOCTeH, xoropsre H 3anHCbIBaJOTCH B nane nayx MaCCHBOB paavrepoxr 
256 x 32 6aJ1T xaacnaa, 3Tll MaCCHBbI naaasrx (TBLI, TBL2, pac.Z) HBnH

JOTCH BXO~bIMH MH BTOpOH cPa3bI anroparvra no nOHcKY KaH,nH,naTOB 

B TpeKH. XOTH C)KaTHe B 8 paa (P1 ~ 8) H YCKopHeT nansaeãurae MaHHny

nHUHH, HO naansre HMeJOT 1136bITOK no crorrõuar-r, H aa BTOpOH cPa3e MO)KeT 

paCCMaTpHBaTbCH ronsxo Ka)K,I:(aH 4-H CTpOKa. 

B rpase nOHCKa KaH,nM,naTOB B TpeKH aeoõxonarao onpenenars KaK MHHH

MYM O,nHY TOqKY xascnoro rperca.Sanasa CnO)KHaH,HO B aaurera cnysae.acxona 
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PI =4 P2=6 1>3=2 

Puc.2 

H3 cPaKTa, tffO rpex ~OJDKeH rrepecexars rpaaausr KapTHHKH, TOqKY TpeKa 

6y,neM HCKaTh B 06naCTRX A,B,C pac.S. P5 - urapaaa oõnacreã - IIBnlleTCH 

napasserposr anroparssa, 
B cPa3e nOHCKa KaH.llH~TOB B rpexa anroparsr paõorasr c ~aHHbIMH 

Ta6nHIJ;bl TBL1, B KOTOpOH aeayneasre TOqKH aij npencraanaror C060R B03

MO)K}lble rosxa rpexa. 
,llnH KIDKJJ.OR TOqKH aij 06naCTH A i = Xm in , Ym in ~ j ~ Ym ax; MH 

KWK,nOH TOqKH 06nacTH B J = Ym i n ,Xmin ~ i ~ Xmax; Mil Ka)K,I:(OH TOqKH 

06nacTH C i = Xmax 'Ym i n ~ j:E; Ym a x cnenaesr yrnoaoe pacnpenerreaae 
~MMbl SK aenyneasrx TOqeK 8jj nna yrnoa O ~ K ~ 90-° MH 06nacTH A, 

O~ K ~ 1800 nnn 06nacTH B, 900 ~ K ~ 1800 MH'06nacTH C. 

np~eM B CIDfCOK B03MO)I(HblX TpeKOB nonanaer napa qHCen (~j, K) , 
MR KOTOpbIX CYMMa SK 

SK > P6, (2) 

rne P6 - napasrerp anroparssa. 
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YmCtx 

P5 
'Ymin 

Xmin Xma.:x. X 

Puc.3 

AJIropHTM BbJ1lI1CJlel-JlUI HHneKCOB i,j TOqKH aij, rrpaaanneacameã yrrry K, 
OnHCaH B pa60Te/ 3 / . 

Tpersa qaCTb anroparraa - asmeneaae ornensnsix TpeKOB. TaK KaK pac
n03HalOTCH npavrsre TpeKH, TO <pHT npOCTOH, CJlenOBaTeJlbHO, KOHeqHaH TOqKa 
rpexa, HaHneHHOrO B 06JlaCTHX A,B,C, nepeonpenenaerca na nepBYJO, H no 
TOMY anroparray BbJ1lHCJlHIOTCH CYMMbI SK-2, SK-l, SK, SK+l' SK+2. Ilo 

peayrrsrarara 3THX CYMM H YCJlOBHH (2) peuraerca, npOnOJlJKaeTCH rpex 
narrsuie HJlH 3aKaHqHBaeTCH, HJlH pa3BeTBJlHeTcH. ECJlH rpex pa3BeTBnHeTC.H, 
TO TOqKa BeTBJleHHH H napar-rerp K nOMemalOTCH B CTeK, H K 3TOH TOqKe 
B03BpamaeMCH nocne npOCJleJKHBaHHH uenoro rperca. IlOCJlenHHH TOqKa 
onars CTaHOBHTCH nepaoü, H CHOBa BbJ1lHCJlHIOTCH CYMMbI SK-2, SK-l' SK' 
SK + l' SK +2' 3TOT npouecc npOnOJl:>KaeTCH no KOHu;a KapTHHKlt, npHqeM 
paspeuraerca P7 TOqeK, B KOTOpbIX OTCYTCTBYeT caraan O rpexe (~j = 'O). 

OnI1CaHHble anroprm-n.r 6billH peanasoaaasr na RISC-rrpou;eccope/ 1 / , 
npHqeM õsma onpeneneasr cneuaansasre MallJHHHble HHCTPYKUHH nJIH 3TOH 
3anaqH: 
ADR - HHCTPYKUHH BblqHCJlHeT anpec naMHTH, B KOTOpOH aaxonarca 

TOqKa aij; 
PUSH - HHCTpYKUI1H nor-remaer B CTeK KOOpnHHaTbI H napassersr K BeT

BJleHHH; 
POP - HHCTPYKUHH BbI6HpaeT H3 CTeKa KOOpnHHaTbI H naparaerp K BeT

BJleHH.H; 

SUMI - HHCTpYKUHH BbNHCJlHeT -CYMMY 8 TOqeK aij nJlH yrna c naparaerpora 
K nJIH °< a < 45 0; 

SUM2 - KaK SUMI nrra 45 0 < a < 900;
 

SUMa - KaK SUMI n~H 900 < a < 1350;
 

SUM4 ...:..... KaK SUMI nnn 1350 < a < 1800;
 

SRCH - HHCTpYKU;HH nOHCKa TeMHOH JlHHHH B CTpOKe c 3anaHHOrO anpeca 
BHYTPH CTpOKH. 

! Bper-reaa pa60TbI aroro anroparr-ra na Taõnuua 1 
npoueccope RISC MH KapTHHKH 256 x 

mYM,% BpeMH, c x 256 TOqeK B 3aBHCHMOCTH OT uryraa npa

aeneasr B Ta6J1Hu;e 1. KpOMe Toro, orracaaasre 0,17
 
anroparr-na õsma peanasoaaasr aa H3bIKe ° 5 0,17 
<l>OpTpaH"77 na MallJHHe CM-4. B Ta6J1Hu;e 2 

10 0,17noKa3aHbI B CpaBHeHHH MarnHHa CM-4 
H RISC-npou;eccop nJIH 3T_OH 3anáqH c TOq 15 0,18 
l<:H 3peHHH 6blcTpOneHcTBHH BbInOJlHeHHH 20 0,2 
3THX anroparraoa. 

Taõnuua 2 

rnYM,% CM-4 
c 

RISC 
c 

CM-4/RISC 

° 2,45 0,Q43 56 

5 2,50 0,043 58,1 

10 2,65 0,045 58,8 

15 2,70 0,050 54 

20 2,80 0,057 49,1 

3 AKJIlOqEHI1E 

PeanH30BaH 3<p<peKTHBHbIH anroparra BbIneJleHHH TpeKOBbIX CHrHanOB 
c noraonrsro MaTpHU; Il3C H cneunpoueccopa RISC, n03BOJlHIOmHH pacnoana
aars TpeKH na KapTHHKe paar-repor-r 256 x 256 3J1eMeHTOB B peansnoxr MaClllIII raõe BpeMeHH, npn 3TOM arrropa'rra Tpe6YeT 16K6aHT naMHTH (xposre aaneo
naMHTH KapTHHKH 64K6aHT). AJlropHTM n03BOJlHeT BbJ1lHCJlHTb uearp TH

;1 :>KeCTH rpexa H ero nnouians. 

ABTOpbI BbIpa:>KaJOT õnaronapaocrs M.CeMaHY H JI.llIaHnoPY sa non
nepJKKY B paõore. 
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TEMATHQECKHE KATErOPHH'nYBRH~AUHR
 

OBDE~HHEHHoro HHCTHTYTA ~EPHYX
 

HCCRE~OBAHHR
 

HH,n;eKC .	 TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa B~GOKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa B~COKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpoHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaR cneKTpOCKonHR H paAHoxHMHR 

7. ~H3HKa TR*en~x HOHOB 

8. KpHoreHHKa 

9. YCKopHTenH 

10. ABToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~X 
AaHH~X 

11.	 B~4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12.	 XHMHR 

13.	 Te~HHKa ~H3H4ecKoro 3KcnepHMeHTa 

14.	 ~ccneAoBaH~R TBepA~X Ten ~ *HAKocTeH 
RAepH~M~ MeTOAaMH 

15.	 3KcnepHMeHTanbHaR ~H3HKa RAepH~X peaK~HH 

npH HH3K~X 3HeprHRX 

16.	 A03HMeTpHR H' ~H3HKa '3a~HTbI 

17.	 TeopHR KOHAeHCHpOBaHHoro COCTORHHR 

18.	 ~cnonb30BaHHe pe3ynbTaToB H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HccneAOBaHHH 
B CMe*H~X 06naCTRX HaYKH ~ TeXHHKH 

19.	 6H()(j)H3HKa 



HET nH nPOBEnOB B BAffiEA BHBnHOTBKE? 
BN Mo~eTe nony~HTb no no~Te nepe~HcneHHNe HH~e KHHrH, 

ecnH OHH He ~NnH SBK83BHN paHee, 

!13,4-82-704 

n7-83-644 

!12,13-83-689 

!113-84-63 

!12-84-366 

!11. 2-84-599 

Tpy,QN IV lle~.QYHapo,QHOl! WKonli no HeATpOH-
HoA ~H3HKe, Jly~Ha, 1982, 5 p,OO K, 

TpY.Qii Me~nyuaponuoA mKonN-ceMHHapa no 
~H3HKe Tlfll(enJ>IX HOHOB, AnymT8, 1983, 6 p,55 K, 

TpY.Qii paOo~ero cosemaHHR no npoOneMaM 
H3flY~eHHR H ,QeTeKTHPOBBHHR rpaBHTBUHOHHbiX 
aonH. JlyOua, 1983. 2 p.OO K, 

Tpy.Qbl XI Me~nyuaponuoro CHMnoSHYMa 
no R.QepHoA sneKTPOHHKe, BpaTHcnaea, 
4exocnoaaKHR, 1983. 4 p.50 K, 

Tpy.QN 7 Me~nYHaponHoro coaemaHHR no 
npo6neMaM KBBHTOBOA TeOpHH nonR, 
AnymTa, 1984. 4 p,30 K, 

Tpy.QN VII Me~.QYHapo.QHoro ceMHHapa no npoO-
neMaM r!lf3HKH llbl:OKHX 3Hepn!A, nY6Ha 0 1984, 5 p, 50 K, 

!110,11-84-818 TpynN V Me~nyHapo.QHoro coaemaHHR no npoO
neMaM M8TeMaTH~eCKOro MO,QenHPOBBHHR,npo
rpaMMHpOB8HHm H M8TeMaTH~eCKHM MeTo,QaM 
pe~eHHR ~H3H~eCKHX sana~. Jly0Ha, 1983, 3 p.SO K, 

!117-84-850 

!111-85-791. 

!113-85-793 

. !14·85-851 

!13,4,17-86-747 

!11,2-86·668 

Tpy.QN III MelK.QYHaponHoro CHMno3HYMa no 
., ... !~~~_ ... , •.•••• ---·--··- - .. 

~~;;~~~;:• ii;~~~:'i'98'4: i 2 a ;~~;~"~"un 

Tpy.QN Me~nyHaponuoro cosemaHHR no &HanHTH
~ecKHM BN~HCfleHHRM Ha 38M H HX npHMeHeHH~ 

7 p,75 K, 

B TeopeTH~ecKoA ~HSHKe, Jly0Ha, )985, 4 p,OO K, 

TpynN XII Me~.QYHaponHoro CHMno3HyMa no 
R.QepHoA sneKTPOHHKe, Jly0Ha, 1985, 4 p,80 K, 

TPYAN MelKAYHapo,QHOA mKonN no CTpyKType 
;npa. AnymTa, 1985. 3 p.75 K, 

TpYAN V Me~AYH8POAHOR WKOnN no HeATPOHHOR 
~H3HKe, AnywTa, 1986. 4 p,50 K, 

TPYAN IX Bcecom3Horo coaemaHHR no YCKopH• 
TenRM SBPRlKeHHNX qaCTHU. Jly0Ha, 1984, 
/2 TOMa/ 13 p,50 K, 

TPYAN VIII Me~AYH&POAHoro ceMHHapa 
no npoOneMaM ~H3HKH BNCOKHX 3HeprHA. 
Jly0Ha,1986, /2 TOMB/ 7 p,35 K, 

3aKa3N Ha ynoMRHYTNe KHHrH MoryT ONTb uanpaaneHN no anpecy: 
101000 MOCKBB, rnaano~TBMT, n/R 79, H3ABTeflbCKHA OT,Qen Q~~eAHHeHHOro 
HHCTHTyTa R,QepHNX HCCne,QOB8HHA. 

0 

Baa H., KoTOB B.M., XapqapyQ>Koaa K. 
llpHMeHeHHe cmiiUipou;eccopa RISC ,nn.a peanH3aD;HH 
anropHTMOB Bbi,neneHHR: TpeKoaoro cHrHana 
no AaHHbiM,llOJiylleHHbiM C MaTpHD;bl ll3C 

P10-87-339 

Pa6oTa conep)I(HT OnHCaHHe anropHTMOB Bhi,neneHH.a TpeKOBbiX 
CHrHaJIOB CO CHHMKOB llY3blpLKOBbiX H CTpHMepHbiX KaMep, CHR:TbiX 
c noMOID;LJO MaTpHD;bi ll3C 256 x 288 :meMeHTOB. B KaqecTae npou;ec
copa npe,naapHTeJILHOH o6pa6oTKH H Q>HJILTpau;HH nonyqeHHbiX naa
HbiX npHMeHR:eTCR: MHKponporpaMMHpyeMbiH cneu;npou;eccop RISC
apxHTeKTYPbi, ll03BOJIR:IOID;HH pacn03HaBaTL H BLI,neJIR:TL ::meMeHTbl 
TpeKa a 30He 0,25 MM2 3a 0,17-0,20 c, liTO o6ecneqHaaeT pa6oTY 
B peaJILHOM MaCWTa6e BpeMeHH, 

Pa6oTa BblllOJIHeHa a Jia6opaTopHH BblliHCJIHTeJILHOH TeXHHKH 
H aBTOIYJaTH3aUIUI OHHH. • 
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Application of Specialized RISC Processor for Realization 
of Algorithms Track Signal Filtration on Data Read from CCD 

The work contains description of algorithms for filtrations of track 
signal from bubble chamber frames read from 256 x 288 pixels CCD 
matrix. As a data preprocessing and filtering used microprogrammed 
RISC processor which allows one to recognise the elements of track 
in the 0.25 mm2 zone during 0.17-0.20 s, that means working in real 
time. 

The investigation has been performed at the Laboratory of Com
puting Techniques and Automation, JINR. 
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