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BBEIEHHE

Pabora comepXuT OMMCaHHe AJIrOPUTMOB BbIIENeHNUs TPEKOBEIX CUTHAIOB
CO CHHMKOB NY3BLIPbKOBBIX H CTPHMEpPHBIX KaMep, CHATBLIX C MOMOLIBIO MaT-
puusl [13C{ umetoweit 256 x 288 3nmeMeHTOB. B KauecTBe npolieccopa Ipensa-
puTebHOH OBpaboTKH Iy q)mr,"rpaxiun MOJIy4YeHHbIX AAHHBIX MPUMEHseTcA
CITIelIpoeccop RISC-apxmeKTypbx . BBenenne B coctaB KOMaH[ Ipolec-
copa CHeNHATM3NPOBAHHBIX KOMAaHZ (CHennpoueccop MHMKPOIIPOrpaMMu-
pyeMBblil) MO3BOJNIAEeT paclno3HaBaTh Y BbIAENATh 3JIeMEHThl Tpeka B 30He
0,25 mMM? 3a 0,17-0,2 cexyunel, yTo obecrneunBaer paboTy B peasbHOM Mac-
nitabe BpeMeHH.

Ona cpaBHeHusa 3d¢dekTnBHOCTH paborsl RISC-nponeéccopa amropurm
6bu1 peanu3oBaH Ha A3bike Poprpan-77, mawmnHe CM-4. [MokasaHo, yTo
RISC-npotieccop BbInonHsAeT 3TOT anroputMm B 50 pa3 GricTpee, ueM MalllWHa
CM-4.

OIMCAHHUE AJITOPUTMA

ANropuT™M BhIENEHHA 371IeMEHTOB TPEKOB IIpearioliaraer, 4yro o6pabarsl-.
Baemas o6nacTh H30GpwKeHus pasmepom 0,5 x 0,5 MM? B I0CKOCTH WIEHKH
nepeseneHa B nudposyw c¢opmy ¢ nomouisie Matpuubl II3C, umeroweit
256 x 256 3nemeHTOB. TakMM 06pa3oM, KaKObli 3J1eMEHT COOTBETCTBYET
uary AOUCKpeTH3aluM H300paxeHHA ~2 MKM, a ero MOpAINKOBbIA HoMep
o CTpOKe U cTonbuy a;; OOHO3HAYHO OTIpe/Ie/IAeT er0 KOOPIAHHATSI B JIOKaJlb-
HOU cHcTeMe xoopmmaT XY, cBasanHo# ¢ matpuueit I[13C, nonoxeHue KoTo-
poit Ha uaMepremom moie 50 x 200 MM? HAXOOMTCA OTCYETHOM CHCTeMOW
Ha DU PAKIHUOHHBIX pelleTKax.

B stom cnyuyae mM300pakeHHA CIIeJOB 3apsHKeHHBIX YacTHI B IUIOCKOCTHU
MAaTpHIbl OYAYT NMpPENCTaBJIATh OTPE3KH NPAMBIX JIMHHUH ¢ MONepeyHbIM pa3-
mepoMm ot 10 go 60 anemenTtoB matpuusl (puc.l.). Kaxpaa crpokxa, rnepe-
ceKkawlllaad Tpek, Oyner Npe/ICTaBATH cob0i TPeKOBbIA BHOEOCUrHAN B OHC-
KpeTHO# ¢Qopme, a BeNMUMHbI 3apANOBBIX MAKETOB B 3JIEMEHTAX CTPOKH,
TNepeKphITHIX M30GpaXeHHeM TpeKa, GYAyT MpPONOpPIHOHAIbHBI €ro IIOTHO-
CTH B 3THX TOYKax. JlJIA 3alHCH BEeJIHYMHBI MOIYJIALMH CBETOrO MOTOKA
u30bpaxxeHNAM TpeKa I[ocie OUHMPPOBKH BHIOEOCHTHAa OTBOOUTCA OJMH
Gaiir namatH. CremoBaTenbHO, MJIA 3amMCH OuUU(POBaHHOI KapTHUHBI CO
Bceit MaTpHiIbl Heo6xoaumo 64K6aitT mamMATH.

ArsiropurM pabGoTtaer B 3-x dasax: a) cxkaTHe HHbOpmMauHy; 6) TOUCK
KaHIMIATOB B TPeKH; B) BhielleHHe TPEKOB,
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NpHYeM BHYTPH A MOTYT COIEPXAaThCA 371eMEeHTbl, aMIUTUTYIa KOTOPBIX HIXKE
ropora, Ho YACJIO TAKUX 3J1EMEHTOB, PAclOoN0XeHHbIX pAgomM, B < P3.

YuuThiBas CHIBHYI0 3aBHCHMOCTb YKa3aHHBIX Bblle BeJHYHUH OT YPOBHA
ONCKpHUMMHALIMY, BBOAMM elle OJAMH napamerp P4, mosBoisioumuii ynpas-
JIATb MOPOrOBBIM 3HaueHHWEM IO KOJIHMYECTBY pa3pLIBOB BHYTpH uepHOro”.
Ecnn na ctpoxe xonmnuectBo curHanoB 1< A < 8 Gomnbule uem P4, To oTHO-
lleHHe CHTHala K LIyMY 3aHIDKEHO U HeoOXOOMMO crenars HOBYIO BhIGOpPKY
CTPOKH W3 MaMATH MATPHLbI C GOJIBIIMM 3HAYEHHEM YPOBHA TMCKPUMHHALIHH.

Tlosisnienne Ha cTpoke mnepBore paspeiBa B> P3 onpenenser .KoHer
TPEKOBOI'0 CHTHA, ¥ KPOMe TOrO, eciM IoCie pa3pbiBa, Aaxe B ClIyyae
B < P3, cnenyomnii Habop uepHbIX 37eMeHTOB maeT A < P1, To 3to Taxke
AIBJIAETCA NPHU3HAKOM KOHIA TpeKa, a BeJHYMHBI IociienHero B u A yxe
HE BXOIAT B BbIUMCIIEHHE LHIHPHHbBI TPEKOBOI'O CHUIrHana.

Takum obpasom, Ha Gase cxaTiA BHIIENAITCA Ha KaXIOW CTPOKe IoO-
Cle[lOBaTeIBHOCTH 3J1eMEHTOB COIJIACHO ycioBHI0 (1) M 3HaueHHIO napamert-
poB P1, P2, P3, P4, BruMcnAeTcs ILUPUHA U LEHTP TAXKECTH 3THX MOCEHo-
TeJILHOCTEM, KOTOphle M 3alUChIBATCA B BHMIE JIBYX MACCHBOB pa3MepoM
256 x 32 6anT xaxpad. It maccuBbl naHHeix (TBL1, TBL2, puc.2) sasns-
I0TCA BXOJHBIMHM [UIA BTOpPOH (ha3pl alrOpUTMa NO MOMCKY KaHIOUAATOB
B TpexkH. XoTtA cxathe B 8 pa3 (Pl < 8) u yckopsieT HanbHeiiline MaHUMY-
TAUNH, HO HaHHble MMeT U3OBbITOK MO cTonblaM, U Ha BTOPOil ¢a3e MOXKET
paccMaTpHBaThCA TOJbKO KaXaasa 4-A CTpOKa.

B (ase moucka KaHAMIATOB B TPEKH Heo6XOZHUMO ONpENeTuTh KaK MHUHH-
MYM OJAHY TOYKY KKIOro Tpeka.3amaua CJI0XHasi,HO B HallleM cliyyae,HCXOs
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. TBL1 TBL2

L 12
Yy 11
L 11
| Uy 10
4 10
4y 10
5 10
Y g9
4y 8
4 8
4 4
5 8
4 7
Yy 6
5 6
P1=4 P2 =6 P3=2

Puc.2

u3 ¢aKra, 4TO TPEeK [OJDKeH MepeceKaTh IPAHHLbI KAPTUHKH, TOYKY TpeKa
6ynem uckarts B obnacrax A,B,C puc.3. P5 — wnpuna obnacreii — apiserca
napaMeTpoM anropurMa.

B ¢ase noncka KaHAMIATOB B TPEKH aJITOPUTM paboTaeT C HmaHHLIMM
tabnuust TBL1, B xoTOpOit HeHyJseBble TOUKH ajj MpeACTaBIAlT co6oi BO3-
MOXCHbIE TOYKH TpeKa.

Ina xaoxgolt Touku a; obnacth A i=Xyin, Yin <i< Ynax: oas
kaxnoit Touku obmactd B )= Y ;0 X i< Xy .00 oA kaxmodl Touku
obnactn C i= X oy 'Ypin SJ< Y,y CHeNaeM yrnosoe pacnpenenenue
CyMMBI Sy HEHYJIeBbIX TOUeK aj; IS YrioB 0< K< 90° gna obnactn A,
0 < K< 1809 gna obnactu B, 900 < K <€ 180° mna'o6nactu C.

[MpyyeM B CIMCOK BO3MOMHBLIX TPEKOB MONajaer Iapa yHcen (a3, K),
IUIA KOTOPBIX cyMMma Sy

Sk > P, , (2)

rae P6 — napamerp anropurma.
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ANropuT™M BbMHCJIEHHA HHOEKCOB i,j TOUKH a;j, MpUHamIexauent yriy K,
OMKUCaH B pa60Te/3/.

Tperba yacTh WIropuTMa — BhbIOEJIEHHE OTAENBHBIX TpekoB, Tax xax pac-
MO3HAIOTCA NMpAMbBIE TPEKH, TO HUT MPOCTOH, CIIeIOBATENIbHO, KOHEYHAA TOUKa
Tpeka, HalimeHHoro B ob6nacrax A,B,C, nepeomnpenensierca Ha MEpBYIo, U IO
TOMY ITOPUTMY BBMHCIAKTCA CYMMEBI Si.g, Si.1, Sk, Sx+1» Sk+2. Mo
pe3yjibTaTamM 3THX CyMM H ycloBHA (2) pemlaercd, NPOAOIDKAETCA TPeK
Janbllle UM 33KaHYMBAeTCA, MJIM pa3BeTBiAeTcA. EciM Tpek pa3BeTBIIfAeTCA,
TO TOYKa BETBJIEHHA K NMapamMeTp K noMelnanTcA B CTeK, U X 3TOH TOuke
BO3BpalllaeMCAl [I0ciie NPOCIIeXMBAHUA LeNoro Ttpexa. [locimemHAaa Touka
ONATb CTAHOBHTCA MEPBOii, M CHOBA BBMHCIAITCA CYMMBI Sy .o, Sk.15 Sk
Si+1s Sk+g. OTOT mpouecc NpOOONXKAETCA OO KOHIA KapTHHKH, [pHYeM
pa3spetaerca P7 ToOyek, B KOTOPLIX OTCYTCTBYET CUTHaJ O Tpeke (aij = 0).

OnucaHHble QITOPUTMBI OBUTH peanusoBaHbl Ha RISC-mpowueccope/l/,
MpHyeM OBUIM OMNpefesieHb! ClleLHaIbHble MAIlMHHbIE HHCTPYKIMKA A 3TOH
3aauu:

ADR — uHCTpyKIIMA BBIUUCIAET aApec MaMATH, B KOTOPOH HaXOIUTCA
TOYKa 3ajj5

PUSH — umHCTpykuusa nomeuiaeT B CTeK KOOPAHHATHI U mapameTnl K Ber-
BJIEHUSA;

POP — uHCTpyKuusa BBIOHpaeT H3 creKa KOOPOWHATHI U mapamerp K Bet-
BJICHHUS,

1

SUM1 — uHCTpYKIHA BBIUUCIIAET CYMMY 8 TOYEK ajj AJIA YIiIa ¢ NapaMeTpom
Kona0<a< 459;

SUM2 — kakx SUM1 ana 450 < a < 909;

SUM3 — xakx SUM1 ana 90° < a < 1359;

SUM4 — xax SUM1 g;1a 1350 < a < 1809;

SRCH — MHCTpYKIHMA NMOHCKAa TeMHOH JIMHHH B CTPOKe C 3alaHHOro ajpeca
BHYTPH CTPOKH.

Bpemena paGoThI 3TOro aJIroputma Ha Tabauya 1
mporeccope RISC pna xapruHkun 256 x - :
x 256 Touek B 3aBHCHMMOCTH OT LiyMma IpH- wym, % pems, ¢
BefleHbl B Tabnuue 1. Kpome Toro, onucaHHwie 0 0,17
AITOPUTMBI OBUTH pealM30BaHbl Ha MA3bIKE 5 017
QopTtpan-77 Ha MmamunHe CM-4, B rabnuue 2 -
NOKa3aHel B CpaBHeHuM MamwuHa CM-4 10 0,17
n RISC-npoueccop A 5Toil 3amayu ¢ TOU- 15 0,18
KM 3peHHsA ObICTPOOEHCTBUA BBINOJIHEHUA 20 02
3THX aJITOPUTMOB. :

Tabauya 2
wyMm, % CM-4 RISC CM-4/RISC
: c c
0 2,45 0,043 | 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

3AKJINUEHUE

Peannsosan 3¢ ¢deKTUBHBIN aJITOPUTM BBIEIEHUA TPEKOBHIX CHTHaJIOB
¢ nomouipio matpur I13C u creunpoueccopa RISC, nmosBonsomuii pacnosHa-
BaTbh TPEKH Ha KapTHHKe pa3MepoM 256 x 256 351eMeHTOB B peaJlbLHOM Macill-
Tabe BpeMeHH, [IpHU 3TOM aIropuTM Tpebyer 16K6aliT namATH (KpoMe BHAEO-
MamMsaTH KapTHHKH 64K6OaiitT). ANropuTM mHO3BOJIA€T BBMHUCIATH LEHTD THA-
JKeCTH Tpexa U ero IJiouab,

ABTOpBl BBIpaxawT 6marogapHocts M.Cemany u Jllllannopy 3a mnon-
IepxxKy B pabore.

(4] ]
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HET JI¥ TIPOBEJNIOB B BAMEM BWBJIIMOTEKE?
Bu MoxeTe MONYUYHTHL M0 NMOYTE MNEPEYHCNEHHNE® HHKE KHHIH,
ecnd oHM He OHNM 3aKa3aHH paHee.
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IMpumenenue cnennponeccopa RISC nna peanusanym

aJIrOpUTMOB BBIIEJIEHHA TPEKOBOTO CHUI'Hala

o JaHHBIM, NOJIyYeHHBIM ¢ MaTpHuubl [13C

Pabora comepxur ommcaHue aNrOPUTMOB BHINEJIEHHA TPEKOBRIX
CHTHAJIOB CO CHHMKOB MNy3BIPBKOBBIX M CTPHMEPHBIX Kamep, CHATHIX
¢ nomorubio Marpuusl [13C 256 x 288 anemenToB. B KayecTBe npouec-
copa mpeaBapHTeIbHOH 0OpaboTkH M (HIbTPaIMM MOJIYYeHHbIX OaH-
HbIX NMpHMEHAETCA MHKponporpamMmupyemslii crenmponeccop RISC-
apXHTEKTYpbl, TMO3BOJAIINI paclo3HaBaTh M BEHIOENATh 3JIE€MEHTHI
Tpexa B 3oHe 0,25 Mm?2 3a 0,170,20 ¢, uro obecneunBaer pabory
B peaJlbHOM Macuitabe BpeMeHH,

Pabora BeimosHeHa B JlaGopaTOpnu BBMHCIMTENIBHOM TeXHUKM
U aBTOMaTH3a OHNAN
(o3

Cooo6uenue eIMHEHHOT0 MHCTHTYTA AflePHLIX ucclefoBaHuit. Jy6Ha 1987

IlepeBon O.C.BuxHorpanoBoii

Ban J., Kotov V.M., Harcarufkova K. P10-87-339
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 mm? 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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