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[IpencTaBneHsl pe3yabTaThl KOMIUIEKCHBIX MCCIIEIOBAHUN OLEHKH KadecTBa MOPIMN HACaTbHBIX U (haKTHde-
CKHX CMeCEeH CBHIMyYnX MaTeprajoB Ha OCHOBE aHAJM3a MX HU(PPOBBIX W300pa’KeHUH, BBISIBICHBI CYIIECTBEHHBIE
0COOCHHOCTHU aHaAIN3a H300paXKESHUH, IPUBEACHB! PEKOMEHIAINH 110 OTIPEISICHUIO HEOOXOUMOTO H JOCTATOYHOTO
Yyclia aHAIU3UPYEMBbIX YacTel (SA4eeK) pa3selieHust H300paKEHUsI TOBEPXHOCTH CMECH M YCJIOBHII €e 4aCTHYHOI
WY TIOJTHOH rogHoCTH. [Ipe/uioxkeH moaxos K OIeHKe KauecTBa CMECH C HCIOIb30BaHuEM KOd((UIIEHTOB HEOXHO-
POAHOCTH, PACCUNTHIBAEMBIX 0 PE3yAbTaTaM CPABHEHMS H300paKeHNsI MOBEPXHOCTH TMOPIHH «ITATIOHHON» cMecn
¢ n300pakeHHEM MMOBEPXHOCTH aHAJIOTUYHON Mopuuy (GakTUIeCKOH CMECH U IO pe3yibraTaM CpaBHEHHUS H300pa-
JKCHH TTOBEPXHOCTH KaKION SYCHKH MMOPIUHU C N300paKeHHEM BCel TOBEPXHOCTH ITOU XKe MMOPLIUU UCCIETyeMOi
cMmecH. PaccMOTpeHHBIH MOAX0 [O3BOJISIET 00ECICUNTh HEIIPEPBIBHBIM KOHTPOJIb KaueCcTBAa CMECENPUTOTOBICHUS B
peXXKUMe peaabHOro BpEMEHHU.
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The results of comprehensive studies assessing the quality of portions of ideal and actual mixtures of bulk materials
based on their digital images revealed significant features of image analysis are submitted, provides guidelines to
determine the necessary and sufficient number of analyzed units (cells) separate images of the surface of the mixture
and the conditions of its partial or full life . The approach to assessing the quality of the mixture, using the coefficients
of heterogeneity, calculated by comparing images of the surface portion of “standard” with the image of the surface
of the mixture similar to the actual portion of the mixture and on the comparison of images of the surface of each cell
portion showing the entire surface of the same portion of the mixtures. The approach allows for continuous quality
compounding in real time.
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B nanHo# pabote mpeiaraeTcsi peleHne IpooiIeMbl yIpaBIeHUs CIIOKHBIM JUHAMHYECKUM O0OBEKTOM — KBa-
JIPOKONTEPOM € TIOMOMIBIO HEHpOCeTeBOro perynsaTopa. M3HadanbHO 3a1af0TCSl pACCUMTAHHBIE aHATUTHIECKH Iapa-
METPBI PETryJIATOPa, & HEHPOCETh OCYLIECTBIAECT OUCK KOA()(DHUIIMEHTOB PEryaTopa, P KOTOPOM OILIMOKA LeIeBOi
(yHKIUY, XapaKTepHU3yIOeH OTKIOHEHHs 0T 00yJaloIel XapaKTepHCTHKN CHCTEMBI, IPUOIIDKaeTcs K HyII0. DTOT
METOJ SIBIAETCS CyOONTHMAIbHBIM, TaK KaK HEBO3MOXHO TOYHO IPEIy3HaTh, SBIAIOTCS M MOTyYeHHBIE TapaMeTphl
peryJsiTopa ONTUMAaIbHBIMH WU JOCTUTHYT JIOKAJIbHBIA MUHUMYM. MOYKHO JIMIIb YBEJIUYUTH BEPOSITHOCTH IOy YCHHS
ONITHMAJIBHBIX KOA()(HUINEHTOB ITyTeM yBeNnUeHUs oOydaroniel BRIOOPKH HelipoceTH. B pe3ynbrate MomennpoBaHus
HelipoceTeBoil perynsaTop okasaics 3¢ dexrunee [T I-perynsatopa. [TomyueHHble rpadMKn MEPEXOHBIX XapaKTepH-
CTHK M3MEHEHUsI YIJIOB HAKJIOHA ¥ CKOPOCTU U3MEHEHHS STHX YIJIOB HEHPOCETEBOTO PEryIsITOpa NMEIOT MEHBIIYIO aM-
IUTUTYY 3aTyXaloUMX KosuebaHuii u 6onee BrICOKOE ObICTpozelicTBHe, yeM o0brunbIi 11 /I-perynsatop. HeipoceTeBoit
PETyJISTOP MOXKET aAalTHPOBATHCS K M3MEHSIONMMCSI YCIIOBUSIM OKPYIKAIOIICH Cpesbl.
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In this paper is proposed a problem solving of complex dynamic object control — quadcopter by neuro-controller.
Initial values of parameters are definedanalytically and neural network implements the search of controller values
whereby the error ofevaluate function, that demonstrates error in following some reference trajectory, is going to zero.
This method is suboptimal as no way to divine: is obtained parameters optimal or it’s a local optimum.There is only a
possibility to increase chance to get optimal coefficients by dilation of neural network training set. The analysis results
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of modeling show that neuro-controller is more effective than PID-controller. Obtained figures of transient response
of pitch, yaw and roll angles and angular velocity of neuro-controller have smaller amplitude damped oscillations and
faster response time then customary PID-controller. Neuro-controller is able to adapt to changes of external influences.
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JlelicTByromuii MeToqu4ecKuil annapar B opra"ax cuctemsl Munucrepcrsa Octunuu PO He umeer metonos
(TouHEee He MMEeT YETKOW MO3UIMH 110 MPUMEHEHNIO OTJAENbHBIX METOAUK, YCIIEHIHO HCIONb3yEMBIX B 3apyOeK-
HOU IIpaKkTHKe yxe Ooisiee 25 jeT), HO3BONSIONIMX PELINTh YaCTHbIC HHKCHEPHBIC 3a/1au, TaKue KaK yCTaHOBIIe-
HUe 3arpar 3Hepruu Ha nepopmanuio TC, ompenenenue pakTHUIeCKUX TpaekTopuii mepememenuiit TC, onpene-
JICHUC CKOpOCTeﬁ JABWXKCHUA 00BEKTOB K MOMEHTY KOHTAaKTa U UX MNPOCTPAHCTBEHHOC IIOJIO)KEHUC B 3a}13.HHbIl>’I
MOMEHT BPEMEHU J0 CTOJIKHOBEHUS. JJaHHbBIC HEJOCTATKH JEHCTBYIOLEH CUCTEMbl BO MHOTHX CILydasX MPUBOAAT
K HEBO3MO)KHOCTH OTIpeIeNICHUs MapaMeTpoB oTAenbHbIX (a3 mexanusma [ TII (cOnmxenne — KOHTaKT — pasjieT)
WJIY TIOJIHOM HEBO3MOXKHOCTU peKoHCTpykuuu Mexanusma JITII. Yro kak ciecTBUE IPUBOAUT K HEBO3MOKHOCTH
JI0Ka3aTeNbCTBA MM ONPOBEP)KEHHS MPUIMHHON CBS3M B JEHCTBHUAX BOAWTENEH M HACTYNMBIINX ITOCIEICTBHH.
B HacTOsIIIMIT MOMEHT SKCIEPTHI 110 aHAIHU3Y JTOPOKHO-TPAHCIIOPTHBIX MpoucuiecTBuil MHcTHTYTa Ge3omacHOCTH
nopoxnoro aemkeHust CIIBIACY 3aHnMaroTcs Hay9HO-HCCIIEA0BATEIbCKOH e TeIbHOCTEIO, COOMPAIOT JaHHBIE
JUHAMUYECKHX ITapaMeTPOB MOTOLUKIOB. IIpu 3TOM HccaeytoTCsl TOPMO3HBIE MEXaHU3MBbI MOTOIIUKIIOB, UMUTH-
pyercs mageHne (BOJIOYSHHE) MOTOIIMKIIA COBMECTHO ¢ MaHEKEHOM JUIS BEISIBIICHHS 3aBHCUMOCTEH IapaMeTpoB
TOPMOKEHHSI B KOHKPETHO pacCMaTpUBAEMOM CUTYyallnH, AJsl BBIBEICHUS 3aBUCUMOCTEH, HEOOXOIMMBIX ISl pac-
yeTa CKOPOCTU MOTOLMKIIA. DTO MO3BOJIUT YHUBEPCAIU3UPOBATh MEXAaHU3M pacueTa CKOPOCTH JBUKEHUSI MOTO-
IUKIa K MOMEHTY CTOJIKHOBEHUS, MCXOJs U3 PAa3IHIHBIX BapUaIMi KaKk KOHTAKTHO-CIIEOBOTO B3aHMMOCIHCTBHS,
TakK " CTa)ll/Iﬁ C6J'II/I)K6HI/ISI 1 pasJicTa. Tem CaMbIM, IPOBOAUMBIC HMCCJICA0BaHW IMO3BOJIAT IMOBBICUTH TOCTOBEP-
HocTh onpezenenus npuund JTII ¢ yyacTueM MOTOLUKIOB U TOYHOCTh pekoHCTpykuuu Mexanuszma JTII B akc-
MEPTHBIX UCCIEIOBAHUSAX.
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The operating methodical device in bodies of system of the Ministry of Justice of the Russian Federation
has no methods (has no accurate position on application of the separate techniques successfully used in foreign
practice already more of 25 years) allowing to solve a private engineering problem, such as an establishment of
expenses of energy on HARDWARE deformation, definition of actual trajectories of moving’s of the HARDWARE,
definition of speeds of movement of objects by the time of contact and their spatial position during the set moment
of time before collision more precisely. The given lacks of operating system of many cases lead to impossibility
of definition of parameters of separate phases of the mechanism of road accident (rapprochement — contact —
scattering) or a blank impossibility of reconstruction of the mechanism of road accident. That as consequence
furnishes to impossibility of the proof or a causal relationship refutation in actions of drivers and the come
consequences. At the moment, experts under the analysis of road and transport incidents of Institute of safety of
traffic SPBGASU are engaged in research activity, collect the data of dynamic parameters of motorcycles. Brake
mechanisms of motorcycles are thus investigated, falling (drawing) of a motorcycle together with a dummy
for revealing of dependences of parameters of braking in particularly considered situation, for deducing of the
dependences necessary for calculation of speed of a motorcycle is simulated. It will allow yHuBepcanusupoBarb
the mechanism of calculation of speed of movement of a motorcycle by the time of collision proceeding from
various variations as crash interactions and rapprochement and scattering stages. Thereby, conducted researches
will allow to raise reliability of definition of the reasons of road accident with participation of motorcycles and
accuracy of reconstruction of the mechanism of road accident in expert researches.
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B crarbe paccMmarpuBaercs cuctemMa (haKTOpPOB, ONMPEACISIIONIX CKOPOCTHON PEXUM OE30IMacHOTO JABMIKCHHUS
ATC. Ha ocHOBe Ipe/ICTaBICHHOTO aHai3a 3apyOeKHBIX U OTCUECTBCHHBIX JINTEPATYPHBIX HCTOUHHKOB M CTATUCTHU-
YEeCKHMX MaTepHalioB JlaHa OLEHKA BIMSIHUS OTIEIbHBIX [TOKa3areael B 9TOU cucTeMe (akTtopoB (UenoBedeckuil pak-
TOp — TEXHUUYECKUI (hakTop — (haKTOp TOPOTH — JOPOKHOM Cpesibl) Ha YPOBEHb aBAPUHHOCTH M TSHKECTh MOCICICTBUI
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