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PO3pOOUTH MO 3aXUCTY MOBHOI 1H(OpMaIIii BiJl BATOKY 1O TEXHIYHUX
KaHajax;

pO3pOOMTH  METOA  MABUIIEHHS €(PEKTHUBHOCTI 3aXHCTYy MOBHOI
1H(opMaIIii 3a paxyHOK KOPEKIIii CIIEKTPY CTBOPIOBAHUX IITyMiB;

pO3pOOMTH  METOAWKY 3axHMCTy MOBHOI 1HQopmalli Ha OCHOBI
CTOXaCTUYHUX JU(EpeHIIaTbHIX PIBHSAHB 31 3MIHHUMHU KOe(ill€eHTaMHU;

BUPOOUTH PEKOMEHJAIll IIOAO0 3aXUCTy MOBHOI iHGopmarii Ha Ol
CHELNPU3HAYCHHS.
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Nowadays information systems and technologies develop rapidly. They
are accompanied by the development of new software that should be secure,
highly productive, flexible, functional, convenient, portable as well as given the
opportunity to be upgraded and improved. Moreover, designing of a software
should be swift, effective and low-cost.

According to [1] software engineering consists of consistent
implementation of the following processes: Software Requirements Analysis
Process, Software Architectural Design Process, Software Detailed Design
Process, Software Construction Process, Software Integration Process, Software
Qualification Testing Process. It means software testing should be performed
before software implementation. However, today there are available methods of
testing algorithms. That is searching for errors in algorithms before starting
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actual coding. It is suggested in work [2]. So, there is a current task
effectiveness evaluation of algorithms testing at the stage of software detailed
designing compared with software testing at the stage of qualification testing.

To evaluate the effectiveness it is necessary to analyse the definition of
effectiveness itself. The effectiveness itself is an abstract notion so we will base
upon the criteria of the cost of finding and correcting the mistake.

The feature of a mistake in software is the increase of the cost of finding
and correcting the mistake on every next stage of life cycle of software [2]. This
can lead to fundamental overrun of IT-project cost. For instance the cost of
finding the mistake incomperison with the stages of analysis and designing
increases: at the stage of realisation 4 times more, at the stage of software
components testing 5 times more, after software components integration from
150 times more (fig. 1 [3]). The other information about the increase of price to
correct mistakes depends on the stage of software lifecycle is addressed in other
works [2, 3].

So, the sooner error or defect is detected in software the cheaper it will
cost the less resources will be spent on correction. Testing implementation will
be particularly important because the stage of computational algorithm
implementation in software lifecycle is initial and main. Testing the algorithm
right after its development (at the stage of software detailed design) we can get 2
options. The first one is the algorithm doesn’t contain errors and we can turn to
the next software lifecycle stage (Software Construction Process). The second
one is the algorithm contains errors that will be corrected and removed.
According to [3] error correction needs 25 times less resources (time, money
and so on) than if software were developed in according to a traditional
approach.

160 -
140 A
120 A

100 A

Relative cost of bug to fix
g 8

N
o

N
o
'

0 T T T T 1
Design Development Testing Staging Production

Fig. 1 — Relative cost amount of finding and correcting mistakes in
software depends on software lifestyle stage
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Gained research results confirm algorithms testing effectiveness at the
stage of software detailed design compared with software testing at the stage of
qualification testing that is expressed as a 25-fold cost reduction of finding and
correcting the mistakes in software.
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MOJAEJIb ITIOBEJIIHKU KAMEPH I1PU ITEPEMIIIEHHI

KOPUCTYBAYA B TPUBUMIPHOMY ITPOCTOPI
€rowkin /I. [., I'yk H. A.

Jninposecoxuii nayionanvruti ynieepcumem imeni Onecs I 'onuapa, m. [{ninpo

Posrnspaerbess 3amaya moOyZOBM  PEaiCTUYHOT MOJEII  TMOBEIIHKU
KaMepu MpHU MEPEMIllIeHH] crocTepiraya (rpaBlsi) y TPUBUMIPHOMY HPOCTOPI.
Kamepa — Touka ornsgy cHeHM 3 TMEBHUMH xapaktepuctukamu. [lin
peaNiCTUYHOI MOBEIIHKOI KaMepu pO3YyMIEThCS Taka MOBEAIHKA, SKy HaJa€e
criocTepirady ysBy, 10 300pakeHHs pyXaeTbes pa3oM 3 HUM. Kamepu OyBaroTh
nBox tumiB — Target (CnpsimoBana) 1 Free (Buibna) [1]. 3 ananizy aiteparypu
BIJIOMO JIeK1JIbKa CIIOCO01B afanTallli pyxy KaMmepH /10 pyXy crocTepiraya:

1. Knro4oBi kampu — 1iedl BUJ aHIMAaIlli BUKOPUCTOBYE IOCIIJOBHICTh
3a37aJIeTiIb PO3CTABICHUX KITIOYOBHX KaJpiB ab0 MO3WINT TOYOK, CTBOPEHUX
BpyUYHY aHiMaTopoM. ['€HepyBaHHS 1HIIMX TOYOK MPOBOAUTHCS (PYHKIIIEIO 32
JIOTTIOMOT'0F0 MOp(HMHTa, MIKIITyBaHHs, 3MIIITyBaHHS, CKIagaHHs [2,3].

2. 3anuc pyxy — JaHUW BUJ aHIMAallli 3alHMCYy€eThCS 3a JIOMOMOTOIO
CHeLIaIbHOTO O0JIaJHAHHS 3 pealbHUX 00'€KTIB, 110 PyXalOThCs, B TOMY YHCIII
Jr0JeN 1 TBApHUH, MOTIM AaHl 300paxyrOThCA y BUTIISAI XMapu PyXOMHUX TOYOK.
[Momupenwnii mpukiaa Takoi TexHiku — Motion capture. Jlanuii Buj aHiMariii €
JIOCUTH IOPOTUM, OCKUIBKU MOTPeOy€ 3aIydeHHs! aKTOPIB U1l 3aIIUCy aHIMallli, a
TaKOX CIIeIiaJbHOro o0magHaHHs [3].

3. IlpouenypHa aHiMalis — MOBHICTIO ab00 YaCTKOBO PO3PaXOBYETHCS
koMmm'torepoM. JlaHuit BuJa  aHiMalii BUMara€e MIiHIMQJIbHY  KUIBKICTh
OTIEPATHUBHOI MaM'siTi, OCKUIbKM aHIMAIlis TPECTaBISIE€ThCA y BUTISAAL (PYHKITIT



