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3 METOI0 MepeBipKH 3a0e3MeUeHHs ONTUMAIBHOTO TEIUIOBOTO CTaHy JBUTYHA
TpancnopTHoro 3aco0y (T3) B ymoBax ekcrutyarailii 3[1iICHEHO MOHITOPUHT 1H(DOP-
Marii mpo mapaMeTpu TeXHiIUHOro crany asuryHa T3 [1, 2].

B mpoiieci nmpoBeaeHHS MOHITOPHHTY IIapaMETPiB TEXHIYHOTO CTaHy JBUTYHA 1
T3 BuHHMKae moTpeda B 3a0€3IEUCHHI YMOB IS 3MIMCHEHHS ampoKcHMAaIlli mapa-
METPIB MOHITOPUHTY 1 MPOTHO3YBaHHI BIAMOBIIHUX MapaMmeTpiB ctany. Ha puc. 1
MOKa3aH1 pe3yJbTaTh OTpUMaHHs 1H(OpMAIIil TPO OCHOBHI MOJIOKEHHS (KOOPAUHATH )
T3 B ymoBax ekcrulyaTallii 1 Mpo pe3yibTaTH BUMIPIOBaHHS OCHOBHHUX [apaMeTpiB
exciutyararii T3 3 BUKOpUCTaHHSAM OOPTOBOTO 1H(QOPMALIKHOIO MPOTrpaMHOro jiar-
HoctuuHoro komruiekcy (BIITJAK, na nmpuknaai 32 mapamertpi 11t gociaiaHoro T3).

Ha puc. 2 nokazanuii QparMeHT 3BITY pe3yJbTATIB MOHITOPHHIY TEXHIKHOI
iHpopmanii npo nerkoBuid T3 cermenty C B yMOBaXx €KcILTyaTalli, IPEICTABIEHOIO Y
dopmi Tabmumi XIS a - miacymkoBuii 3BiT 0e3 posmudpoByBaHHS iH(pOpMaIl, 6 -
MiJICYMKOBUI 3BIT TICHs  po3MUppOBYBaHHS B  1H(OPMAIIMHOMY TPOrPaAMHOMY
kommiekci (ITTIK) orpumanoi indopmartii. Ha puc. 3 nmokazani pe3ynbTaTd MOHITOPUHTY
OCHOBHMX IapaMeTpiB TEXHIYHOro CTaHy ABMryHa 1 T3 3a mepiox pyxy T3 (puc. 1).
Cripoba anpokcumariii 1 BU3HAUEHHS JIHIT TPEHIY BCIEl OTpUMAHOI 3aJEKHOCTI (Ha
MpPUKJIal pe3yibTaTiB MOHITOPUHTY 1 BHU3HAYEHHs JHII TpeHAy Ui Mapamerpa
TexHiuHoro crany T3 — OP auryna) He nano Oaxanux pe3ynabsTatis. Lle BugHO 3 Tabm. 1.

Tabmuus 1 - PiBHSIHHA anpokcuMallii Ha Jiarpami i BeJIMYMHA JOCTOBIPHOCTI allpOKCUMALii

Ne . PiBHsIHHS anpokcuMaliii Ha Benuunza 1octoBipHOC-
JIiHig Tpenna . . . 32

n/n Jiarpami Ti anpokcumariii, R

1 | ExcrioHeHLiadbHa y=85,812¢"" " 0,037

2 | Jliniiina y=8E-05x+85,841 0,0381

3 | Jlorapugmiuna y=0,6552In(x)+80,882 0,0501

4 | TlomiHOMIiaspHa (CTYMIHB 2) y=2E-08x°-0,0003x+87,255 0,085

5 | IloninomiankHa (CTYIiHB 3) ¥:3E-12X3-1E- 0,1751

07x 6+O,0009X;L84,935 . ’
6 | [HominomianbHa (CTYIIHB 6) y 1 8)133_21‘]1; OJZ(IE +})?5(0 41513; :;2)(, 5222E 0,199
7 | CryneneBa y=80,8x" %" 0,0543
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CO2/km g/km (x100) (0.543)
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session,time,GPS Longitude,GPS Latitude,GPS Speed,GPS B RPM,Command equi

X aiystTemp - Bank 1 Sensor 1Absolute load value Fuel Sensor 1x1,02 Sensor 12 Timing
£1.785.0,1 0146484 680,511 5,32 54902,1.4686097,7 4509807,0 39215667,14 915352,00,16.172,14.00 7097028 3
7477501 ,3115,32.54902,1.4686097,7.4509807,0.39215687,14.915332,0.0,14.172,14.0,0.705,0.41.9.0.97.0,24 476828,-9.862566,312.3,29.0,42.0,00....
,71.79,769.0,1 0175781,68.0,319 3,32 941177,1,4686097,7 4509807,0.392 15687, 14 958399,0.0,14 172,14.0,0705,0.41,9.0.97 0,24 476828,-9.862566,3200,29.0,42.0,00,...
18769.0,10175781,66.0,324 2,32 941177,1 4686097,7 4509807,0.39215687,14 958399,00,14.172,13 7597 ,324.2,29.0,42000...,
1379160761756, ,7910,10175781,68.0,328.7,32 941177,1.2606539,7.4509807,0 39215687, 16.958399,0.0,14.172.13.9,0.78,0 41,7.5.97.0.21.010897,9.862566,326.2,29.0,42 0.00,..

,780.0,1.0175781,68.0,335.1,32.54902,1 2770473,7.4509807,0.39215687,14.958399,0.0,14.172,13.9,0.114999995,0.41,7.5,97.0,21 28412 -9 862566,329.3,29.042.000...,
22,7820,10175781,68.0,335 1,32 54902,1 2918013,7 4509807,0 39215687, 14 958399,0.0,14.172,14.0,0.72499996,0.41,6 5,97 0,21 530022.-9 862566,335.1,29.042.0,00....
6

£8.0,3397,33 333332,1.2540964,7 4509807,0.39215687,14 958399,0.0,14 172,13 9,0.074999996,0.41,10.0,97.0,20.901608,-9 862566,339.7.29.0.42.0,0.0,
680,343 8,32 54902,1 29344077 4509807,0.39215687,14 958399,0,0,14 172,14 0,0 074999996,0.41,6.5,97 0,21 557344 -9 862566,343 8,29 0,42 0,00,
69.0,3438,33 333332,1.2508178,7.4509807,0.39215687,14 958399,0.0,14.172,13.8,0.76,0.41,10.5,37.0,20 846964,-9.862566,343 8,29.0,42.000,
777.0,10175781,69.0,347 2,32 941177, 1 28688327 4509807,0.39215687,14 958399,0.0,14.172,14.0,0.705,0.41,9.0,97.0,21 448055,.9 862565,347.629.0,42.000...

8,777.0,1.0175781,69.0,350.2,32 941177,1.2655718,7.4509807,0.302 15687, 14.958399,0.0,14.172,14.0,0705,0.41 6.5,97.0,21 092865,-9.862566,350.6,29.0,42.0,00,...
,776.0,1.0175781.69.0.353 2,32 54902,1 2868834.7 4509807,0 39215687,14 958399,0.0,14.172,13 8,0 745.0.41,8.0.97.0,21 448055,:9.862566,353 2,29.0,42.0,00....
93,768.0,1.0175781,69.0,3532,33 333332,1 3024288,7.4509807,0.39215687,14 958399,0.0,14.172,13.9,0.66499996,0.41,8 5,97.0,21 707 146,-9.717529,353.2,300,42 0,00..,

1102535,71.1,769.0,1.0175781,69.0,362 6,32.156864,1 2803259,7.4509807,0.39215687,14.958399,0.0,14.07.13 9,0.705,0.41,12.0,97.0,21.338766 -9 862566,362.6,29.042.000...,

11.4886,69.59,771.0,1.0175781,69.0,362.6,32.54902,1 2606539,7 4509807,0.39215687,14.956399,0.0,14 172,14.0,0095,0.41,8.0,97.0,21. 0108979 862566,362.6,29.0,42 0,00,

11903671,67.92,769.0,1 0175781,69.0,362 6,32 545021 280326,7 £509807.0 38215687, 1 958399,00,14 172,14 0 0419087021 3626290,42000...

11903671,67.92.757.0,1 0175781,69.0,364 9,32 941177,1 2606539,7 4509807,0 392 15687,14 958399,0.0,14.172,14.0,0.745,0.41,6.5,87.0.21.010897,-9.862566,364.9.29.042 000...

112 67452,64 82,756.0,1.0175781,69.0.364 9,32 54902,1.2409817,7 4509807,0,39215687,14.958399,0 0,14 172,13 9,0,685,0 41,8 0,97.0,20.683027.-9 862566,364.9,29.0,42.0,00....
13.032148,64.01,770.0,1 0175781,69.0,364.9,32 54021 23934257 4509807,0.39215687,14 956399,0.0,14 172,13 80970, 364829042000,
13.052531,63.4.774.0,1 0175781,69.0,367.5,32 54902.1 26229317 4509807,0.39215687,14.958399,00,14 172,13 9,0.074999996.0.41.7.5.97.0.21,03822,-9.862566,367.5.29 0,42 0,00, ...

,13.078474,62 65,774 0,1 0175781,69.0,368.2,32 54902, 1 2688506,7 45098070 39215687,14 958399,0.0,14.07,14.0,0095,0.41,8.5,97.0,21 147509,.9 862566,368 2,29 0,42 0,00...,

,13.098857,61.62,774.0,1.0175781,69.0,368.2,32.156864,1 2688504,7. 14.172,1400. 7597021 3 3682,200,42000,..,

13.102562,60.39,760.0,1 0175781,70.0,368.2,32.156864.1. 2688504,7. ! 00,14.172, 7597021 .

13.085885,59.$1,776.0,1 0175781,70.0,368 8,32 841177, 1.2458997,7.4509807,0.39215687,14 958398,0.0,14 172,13.8,0.095,0.41,6.0.87.0,20.764996,-9 862566,370.0,2.0,42 0,00,

13.085885,59.31,763.0,10175781,70.0,370.7,32.156864,1.2721292,7 4509807,0,39215687,14 958399,0.0,14.172,13.9,0.685,0.41,6.0,97.0,21 202154, -9.862566,370.0.29.0.42.000....

,13.056238,57.03,759.0,1 0175781,70.0,370.7,32.54902.1.2508178,7. 1 ,14.958399.00,14.172,14.0,0 685,0.41,6.0,97.0,20 846964, ,371.3,29.042000,

13.022884,55.79,773.0,1 0175781,70.0,371.8,33.72549,1 28716597, ,00,14.172,138, ,0.41,7.6,97.0,21 452765,9.717529,371.3,300,42.000,,.,

54.76,775.0,1 0175781, 70,0,371.8,32 54902.1 2672112,7 4509607,0 59215687, 14 958399,00,14 172,13 9,0.705,0.41,6.0.97.0.21. 120186, 862566,372 5.29.042 0,00,

,12.919116,53.93,774 0,1 0175781,700,372 8,31 372551 2235142,7.4509807,0.39215687,14 958399,0 0,14 172,13.9,0.76,0.41,8 5,97.0,20 391803,-10.007608,372 5,28 0,42 0,00..,

.763.0,10175781,70.0,372.8,32.156864,1.2688506,7.4509807,0.39215687, 141721390 7597021 2 372520042000,

806083,52.2,764.0,1.0175781,71.0,372.8,32.941177.1 2508178,7. 14,07, 19.0.97.0.20846962,-9.862566,373.4,29.0,42.0,00.,...

1379160757552,1379160797755 37.875775, 48.04351,12.77272951.11,767.0,1 0175781,71.0,373 7.92.156864,1 2655718,7.0588236,0 392 15687,14 958399,0.0,14,172,13 8,0.095,0 41,7.0.97 0,21 092865,-9.862566,373.429.0,£20.00,...

12 763463,49.76,759.0,1 0175781,71.0,373.7,32.54902, 1 2573752,7.4509807,0.39215687,14.958399,0.0,14.07,13 8,0.685,0.41,6.5,97.0,20 956253,-9.862566,374.1,29.0,42.0,00,

,12.769023,48.3,761.0,1 0175781,71.0,374.4,32 54902, 1 2442604,7.4509807,0.39215687,14.958399,0.0,14.07,13.8,0.074999996,0.41,10.5.97.0,20 737673,9.862566,374.1,29.0,42.00.

,12.781993,46 82,784 0,1 0175781,71 0,374 4,33.72549,1 2905576,7.4509807,0 39215687, 14 858399,0.0,14 172,13.9,0235,0.41,5.0,97.0,21 509295,-9.717529,374.1.30.0,42 0,00,

12717139,46.01,766.0,1 0175781,71.0,374.4,32.156864,1 2852430,7 4509807 ,0.39215687,14 958399,0.0,14.172,13.8,0.72499996,0.41,7.5,97.0.21 420732,-9.862566,375.0,29.0,42.0,00,...

X 1140398145 3L7510.L0175741710375 3.91.764708.1.1557350.7 4300007,0.8315687 00,1407,139, 65,9700 ,3750,29.0,42.0,00....

3787587, ,1228539,44.84,744.0,1 0175781,72.0,375.3,33.72549,1 2023724,7. 14172, 0.41,115,97.020039541,9.717529,375.0,30.0,42.0,00,

.12.142709,44.24,761.0,1. 0175781,72.0,375.3,32.941177.1.2196703,7. 00,14.172, ,0.41,7.0.97.0,20.327837,-9 862566,375.8,29.0,42.0,00,.

11653517,43.57.752 0.3 0175781.72.0,3758,32 941177,1.2905576,7 4509807,0 39215687,14 958399,0.0.14.07,13.9,0685,0.41,7.097.0.21 5092959 717529,375 8,300,200,

11190267,43.09,751 0,1 0175781,72.0,375.8,32. 941177,1 2752949,7 4509807,0.39215687,14.958399,0.0,14.172,13.9,0705,0.41,6.5,97.021 254915,-9.717520,375.8,30.0,42 0,00,

,748.0,1 0175781,72.0,375 8,32, 54902,1 2311456,7.4509807,0.39215687,14 958399,0.0,14 07,13 9.0 66499996,0.41,8.0,97.0,20 519094,-9.862566,374.7,29.0,42 0,00,

PE @

session  fime  GPSLongi GPS Lattu GPS Spee(GPS BearliRPM  CommanCoolant  Catalyst TeAbsolute |Fuel Flow Throtte p Relative tAIr Fuel . mp Syst Control m Voltage 02 Sensor 02 Sensor Timing 3d Boost  Catalyst TiIntake pre Intake air OBD Spee Tl

1,386+12 1,386412 37,87416 48,0427 66,81 1,014688
1386412 3787423 48,04271 68,7 1,014628
1,38E¢12 37,87427 48,04269 nm 1017578
1,38E¢12 37,87431 48,0465 , 1017578
1,38E¢12 37,87436 48,04265 83,46 1017578
1,38E+12 37,87442 48,04265 83,68 1017578
1,38E412 37,8746 48,04265 84,68 1,017578
1,38E412 37,87449 48,0265 86,22 1017578
1,38E412 37,87452 48, 87 1017578
1,38E412 37,87454
1,38E412 37,87454
1,38E412 37,87458
1,386412
1,38E+12
1,38E+412
1,38E+12
1,38E+12
1,38E+12
1,38E412
1386412
1386412
1386412
1,38E412
1386412
1386412
1386412
1386412
1386412
1,386412
1386412
1386412
1,386412
1,38E012
1,386412
1,386012
1,386412
1,38E¢12
1386412 37, 1291912
1,38E412 37, 12,85797
1,38E412 37, 12,80608
1,38E412 37, 12,7273
1386412 37, 12,76346
1,38E+12 37, 12,76302
1,38E412 37, 12,78199
1,38E+12 37, 1271714
1.38E+12 37, 12,40398

£ ¥ LOvarpanGal 916075

3115 32,54502 146861 0,392157 14,91533 0 14172 0,135 20,47683 -9,86257
3115 3254902 146861 0,392157 14,91533 0 14172 0,705 2847683 -9,86257
319,3 32,9118 146861 7, 0,392157 0 0,705 2047683 -9,86257
3242 32,94118 1,46861 0,392157 [ 0,075 £ 24,47683 -9,86257
3287 32,98118 1,260654 7 0,392157 0 078 21,0109 -9,86257
328,7 32,54902 1,296719 0,392157 o 0,135 21,6119 -9,86257
335, 32,54902 1,277047 0,392157 [} 0,115 21,8412 -9,86257
3351 32,54902 1,291801 0,392157 o 0,725 21,53002 -9,86257
329,7 32,9418 1,281965 7, 0,292157 o 0,745 21,6609 -9,86257
39,7 1,25409 0,392157 o 0,075 20,90161 -9,86257
3438 1,293441 74 0,392157 0 0,075 2 x 21,55734 -9,86257
3438 1,250818 0,392157 0 0,76 X 20,846% -9,86257
3472 & 0,392157 [} 0,705 21,44806
350,2 ¥ 0,392157 0 0,075 ’ 21,09286
350,2 % 2 0,392157 0 0,705 21,09287
0,392157 0 21,44306
0,392157 0 21,70715
0,392157 0 20,87429
0,392157 0 21,39341
0,392157 0 2173541
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 o
0,392157 0
0,392157 0
0,392157 0
0,392157 o
0,392157 o
0,392157 0
0,392157 o
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 0
0,392157 )
0,392157 0
0,392157 0

21,0109

20,68303

20,65571

21,0382

2114751 -9,86257
2114751 -9,86257
2114751 -9,86257
20,765 -9,86257
21,2015 -9,86257
20,8469 -9,86257
2145277 -9,71753
21,12019 -9,86257
20,3919 -10,0076
21,14751 -9,86257
20,8469 -9,86257
21,09287 -9,86257
20,95625 -9,86257
20,73767 -9,86257
21,5093 -9,71753
2142073 -9,86257
20,92893 -9,86257.
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B ™

a - MJICYMKOBUI1 3BIT 0e3 po3imdpoByBaHHs iHopMaIlii; 6 - MiACYMKOBHI 3BIT MiCIIs
posmudposyBanus B IIIK orpumanoi indopmariii;

Pucynok 2 — @parMeHT 3BiTY 11010 MOHITOPUHTY 1H(MOpPMAITii TPO TapaMeTPH TEXHIYHOTO CTaHy
nBuryHa i jjerkoBoro T3 cermenty C B yMoBax ekciutyararii y ¢popmi tabmuiti XIS
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Pucynox 3 — Pe3ynbTaTi MOHITOPUHTY OCHOBHHUX IapaMeTpiB TEXHIUHOTo cTany T3
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AnpokcuMmallisi OTpUMaHOI €KCIIEPUMEHTANIbHOI JIIHII HEe BIJIOBIIa€ pO3paxyH-
KOBI# JIiHIT TPEHy 3a BEJIMYMHOIO JOCTOBIPHOCTI. J[J1 3a0e3neueHHs MPOTHO3yBaHHS
napaMmeTpiB TEXHIYHOTO CTaHy ABUTYHIB 1 T3 B yMmoBax ekciutyaramii (puc. 4,
NPUKIIA]] U1 TOPU30HTY IPOTHO3Y YV 50 XB) BUKOPHUCTOBYEMO pO30OMBAHHS 3arajibHOI
JiHiT TpeHay (yrnepeKeHHs MPOTHO3YBAaHHS) Ha CKJIAJ0BI 3 BIJMOBIIHUM KPOKOM, Ha
KO)KHOMY 3 SIKHX TPOBOJUMO alPOKCHMAIII0, MIOUpPaEMO TPEHA i MPOBOIAMMO
MPOTHO3YBaHHS MapaMeTpiB TeXHIYHOTO cTaHy aBuryHa i T3 3a momomororo IITK
«MonDiaFor «HADI-15» [4].

89
y =0,0005x2- 0,0363x +82,129
88 R2=0,8245 .
87
o y =10,715In(x) +33,752

R? =0,8091

85
84
g3 B

82
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— v =0,0871x+74,518
Y= 75,1829 ' R = 0,82

R2=0,82

—8—Coolant e MoniHomianbHa (Coolant)
NiHiitHa (Coolant) — — EKcnoHeHujanbHa (Coolant)
= . « Jlorapidmiyna (Coolant)
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—— forecast

lower threshold tripping = = = Lower warning

upper threshold tripping

0
a - 1o0y10Ba MPOTHO3HUX MOJEJEH JJIsi BU3BHAYEHOr0 IHTEpBaJly yacy,
6 - mobynoBa rpadika MporHo3y i BU3HAYEHOTO IHTepBally 4acy;

= = = Upper warning

Pucynok 4 — [puknan noOynoBu IPOrHO3HUX MoJenel 1 rpadika MporHo3y
B IIIK «MonDiaFor «<HADI-15» nmapamerpa — Temneparypa OP nBuryna, °C

Peanizaiiss mporHo3HUX MoOeENel 3MiiCHIOBAIach Ha OCHOBI MOHITOPHUHTOBOI
cuctemu IIIK (MoHuiTopwHr 1 Bu3HaueHHs crarycy HecmnpaBHoctedr T3) [4]. Ilpwm
BUpIIIIEHH] 3aB/laHb MPOTHO3yBaHHS MapaMeTpiB B Yaci, M0 Majo 3MIHIOIOTHCS (10
Takux BigHOCHTHCS Temrepatypa OP 1 MO), 3acTocoByBaJIUCh JOCTIAHI OAHOIApa-
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MeTpH4HI MeToau ctatucTuaHoro monenroBanHsA. B ITIK «MonDiaFor «HADI-15»
nependayeHo BUKOHAHHS MPOTHO3Y MapameTpiB craHy T3 Ha BIAMOBIAHUIA IPOTHO-
3HMM 4Yac 1 BUKOHAHHS MPOTHO3Yy MapamMeTpiB cTaHy T3 3 HaiMEHIIUM 3HAYEHHSIM
IIPOTHO3HOTO Yacy, MPH IKOMY BIAOYIeThCS BUXIJ 32 IOMYCTUMI MEXKI.

BxigHuMu JaHuMU JUIs TPOTHO3YBaHHS BUCTYIAIOTh JIaHI MOHITOPUHTY Ta
TOPU30HT MPOTHO3Y (yHEpeIKeHHs) I KoxkHOro oOpanoro Ttpenay. B IIK
«MonDiaFor «HADI-15» Ha OCHOBI MPOrHO3YIOUHX AJITOPUTMIB peaii30BaHO JBa
PI3HOBUAM TPOTHO3YBAHHS: 1HAWBIIyallbHE MPOTHO3YBaHHSA JJII  OKPEMOIO
rapameTpy 1 IpOorHO3yBaHHS 3a KiJTbKOMa IapamMeTpaMH.

BucHoBku

Bukopucrtanus oTpuMaHux nporuo3nux mozeneit y ckiuani BIITJK #a ocHoBi
PO3pO0JICHOTO0 MPOTPAMHOTO MPOAYKTY — BIpTyaJbHE MIAMPUEMCTBO EKCILTyaTarii
aBTOMOOUIBHOTO TPAHCHOPTY J03BOJISIE 3a0€3MEUYUTH TMPOTHO3YBAHHS IMapaMeTpiB
poGodoro crany, Ha mpukiaai Ttemmneparypu OP, nBuryna 1 T3 B mporieci
ekcrutyarariii B ymoax ITS.
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