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Abstract. The article considers analytical models of
the formation procedures for the use of video endoscopy in
the assessment of indicators of a technical condition of
units and mechanisms of combine harvesters. Developed
electronic module for video endoscopy in the 2-s readout
of the transducer. As a converter to test the correction unit
was used that was developed 13-bit fiber-optic converter of
the angle. Experimental studies on the installation and
podtverdili that before correction instrumental error
exceeding 1/4 of a quantum of high order, equal 0,703125°,
and accounted for 1,266° of 1.31°. In the result of the
algorithm execution code correction was able to reduce the
instrumental error to 0,0089 (1.3% from 1/4 of a quantum
of high order), which led to regular operation of the scheme
of video endoscopy approval of samples and the formation
of true sequence. The results of the processing array of the
errors obtained before and after correction.

Key words: videoendoscopy, error,
combine harvester.
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Introduction

The reliability of the analog-digital conversion [1] is
one of the most important indicators of integral accuracy
videoendoscopy  characterizing the  degree  of
correspondence metrological characteristics of real N-bit
converter metrological characteristics of an ideal N-bit
quantizer [2].

Objective assessment of the reliability often occurs as
in the step of forming predictive validity estimates
videoendoscopy newly developed designs and in step
metrological certification of real transducers at different
stages of the experimental polishing — from prototypes
before production parts [3].

From a mathematical point of view, under the
conversion reliability is the probability that the total
converting the error does not go beyond +0,5A, or
speaking, does not exceed methodical quantization error
[4]:

+0,5A
P = [l f(8y) dAy,

where Ay — current quantization step videoendoscopy,
f(Ag) — density distribution total error of the inverter
output.

In general f(Ay) to a song density distribution
methodology tilting error A, and the instrumental error A;.
It follows that the accuracy of the conversion is
substantially defines the value of trust at the probability.

Formulation of problem

For an ideal quantizer density of the instrumental error
can be represented as 8-functions [5]:
lat A=0
f@) = {0 at A% 0
so f(Ag) = f(A,). From the analog-to-digital conversion
is known theory which is subject A, uniform law on the
interval +0,5A. It follows that the validity of any ideal
quantizer is equal to 1 [6].

Analysis of recent research results

Therefore, the main task in the process of evaluating
the reliability of a theoretical search and validating
analytical expressions for f(4;). In view of the normal, the
numerical complexity of tasks usually take the distribution
law the characteristics of which are adjusted based on the
a priori information contained in the literature reference
[7]. However, this approach does not adequately reflect the
characteristics of the internal mechanisms of formation and
accidental external manifestations of instrumental error,
which leads to lack of reliability of the reliability estimates
[8].

In this regard, we consider, a new approach to the
evaluation of the reliability (method), based on the use of
the generalized mathematical model of analog-to-digital
conversion, as well as evaluate the reliability of the control
error [9].

Predlagaemy method is sequential execution of the
following steps [10]:

- forming a
videoendoscopy;

- forming a transform function videoendoscopy
real;

- finding the
characteristics module;

- forming a numeric array of instrumental errors.

transform function ideal

difference  between  these
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About memo that the implementation of this method
of evaluation of reliability can both software and hardware.
In [11] have shown that a generalized mathematical
model of the real videoendoscopy can be represented as:
N(a) = ?:1 Fi [V((Z, CO,AC )]ql

Purpose of research

Experimental study was to determine the effect of the
proposed correction circuit for conversion accuracy. To
test the correction algorithms were used as virtual
modeling program modules and designed.

Results of research

Under normal conditions, each quantum instrumental
error is considered as a systematic, a plurality of rays
across (over the entire range of measurement) as a random
variable.

The graph of an ideal quantizer conversion is shown
in Figure and the solid line, and the function of converting
real videoendoscopy found.
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Fig. 1. Errors in the analog-digital conversion.

Expression defines the necessary correlation
between the reference information and the verified
characteristics converters based on the required reliability
of the control error, taking into account the reliability of the
inverter output reference code (Fig. 2).

In this paper, virtual modeling software packages
and hardware were designed and used for experimental
verification and validation, theoretical results.
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Fig. 2. Graphs allowable instrumental error depending
on a predetermined number of bits and reliability
conversion.

As a hardware-based was developed in selected ONIL
5 SSAU 8-bit fiber optic digital converter angle PCF-VP-
8. To create on the basis of the converter videoendoscopy
with structural algorithmic correction developed an
original electronic module that allows implement the
described in this paper how proactive correction.

Hand (Fig. 3) image videoendoscopy PCF-VP-8 and
creates an electronic module.

Optical-MECHANICAL unit

Toumiquet reception
PCF-8-EP 1 P

and transmission fibers

electronic
module
PCF-8-EP

Electronic
module with
adaptive
correction

based on MK

Fig. 3. Converter PCF-VP-8 with the electronic
module proactive indications correction.
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Comprises eight reception and transmission
waveguides (coming and going to an electronic module,
respectively), combined in a common harness, whereby the
optical radiation is applied to the information reading point
code with the code wheel tracks. The ends of the
transmitting fibers are arranged on the read line and
installed in the handpiece. The ends of the receiving fibers
at the tip are installed opposite ends of the corresponding
transmission fibers. CD is mounted on the measuring shaft
in the bearing. Receiving optical fibers are combined into
a bundle, which is part of transceivers harness. The output
end of the receiving optical fibers are optically coupled to
photodetectors electronic unit. Coded disk drive PCF-EP-
8 is formed by photolithography of a thin nickel foil 80
microns thick deposited on its surface layer by
electrochemical deposition.

The design of the code disk videoendoscopy PCF-VP-
8. nickel 2-5 microns thick. The use of metal code disc
instead of glass offers a number of advantages, which
include:

- low mass and correspondingly low moment of
inertia;

- at resistant to shock loads and vibrations;

- possibility of the CD by soldering, welding,
clamping fastening screws, etc.;

- obtaining seating surfaces in a single process with
produce code pattern with a high accuracy of dimensions
of both the pattern and the seating surfaces (-2 microns);

- atmenshenie losses of optical radiation due to the
absence of reflections from the surfaces of transparent and
opaque portions of the code pattern on the CD, and also,
reducing the gap between the transmitting and receiving
ends of the optical fibers (the total clearance can be reduced
to 0.5 mm).

Hand suffered coded pattern to form 8-bit inverse
Gray code, wherein the logic "0" correspond to the
transparent areas, and a logic "1" correspond to the opaque
regions of the code tracks. Note that this fabrication
technique provides CD that it is closed geometric figure.
This eliminates the need for bridges that can reduce the size
and the disc drive as a whole.

The height of the code tracks is determined by the
capabilities of the optimal placement of the transmitting
and receiving ends of the radiating elements and readout
system. For this inverter is equal to 1 mm.

Tmayor, the maximum diameter of the CD does not
exceed 15 mm at an internal landing hole equal to 7.5 mm
withosnost transmitting and receiving ends of the optical
fibers is provided by the technological features of the
structural elements of fastening ferrules of the fiber optic
cable.

The construction of a fiber optic cable.

The fiber optic cable used in the converter PCF-VP-8,
16 comprises monofilament fibers, of which 8 are used for
transmission, and the other — for receiving the modulated
radiation (Fig. 4).

When manufacture of the multichannel optical fiber
communication lines, designed to read information from
the multi-bit code masks VOTSPU transmitting portion is
made as a fiber-optic optical collector, optically connected
to the radiator. In this case the input ends of optical fibers
arranged generally capillary installed in a ferrule.

— -

Fig. 4. The structure of the fiber-optic cable
videoendoscopy PCF-VP-8: 1 - cable sheath of organic
silicon-rubber; 2 - central reinforcing core; 3 - fibers;
4 - core optical fibers.

Input optical radiation from the radiation source (see.
Fig. 5) is carried out directly in the core package of 8
optical fibers, crimped metal sleeves and summed through
the capillary to the LED. This embodiment provides a
simple construction with an acceptable level of power loss.

1 2 3435 6

Fig. 5. Input optical radiation in videoendoscopy
PCF-VP-8: 1 - transmitting a bundle of optical fibers; 2,
5 - crimped metallic sleeve; 3 - core optical fiber;
4 - capillary; 6 - emitting LED.

Pass the 8 optical fibers on one end side of the
electronic module embedded in the manifold with a bore
diameter, with a diameter conjugate used emitter. At the
other end (from the opto-mechanical unit) are terminated
with a landing tips adjust diameters 2.5 - 0.002 mm.

The output ends of the receiving fibers terminated
with an electronic module neyustirovannymi tipped with
bore diameter of 2.8 mm for mating with an electronic
module photodetectors.

Uses monofilament type CCF 150/100 125/50 or
CCF. The fiber-optic cable. Cable length defined by the
distance spacing the controlled object, and an electronic
data processing unit. The whole bundle of fibers encased
in a protective shell of organic silicon rubber. The external
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diameter is 11 mm.

Cspruce experimental study was to determine the
effect of the proposed correction circuit for conversion
accuracy. To test the correction algorithms were used as
virtual modeling program modules (PM), and designed to
KEM PUF- VVP-8.

To check the functioning of the developed algorithms
surveyed “classical' EM PCF-VP-8 and KEM. Error
numerical array obtained via automated installation
executed on the basis of optical EDC-dividing head 60. In
an exemplary photoelectric transducer used 14-bit
converter angle PPFE-14 "Mekhitar" (Fig. 6).

Fig. 6. Calibration unit (a), the photoelectric converter
14-bit angle PPFE-14 "Mkhitar" (b)

The results of measurements of optical power at the
outputs of waveguides PUF-VP-8 without correction are
presented in Table 1. Measurement of optical signals
carried through a digital optical power meter OM3-65.

Table 1. Results of measurement of optical power in
the PCF-EP-8 without correction.

Power radiation in the
entered channel
PaboutFri, "W

47
58
93
42
85
107
67
49

Channel

D[N0 D|WIN -

The above data were used for numerical simulation of
corrective actions.

Table 2 shows the results of a numerical experiment
of error correction, caused by the uneven division of the
optical power of the radiator in Y-coupler.

Table 2. Results adjusted optical power based on
numerical experiment.

Power radiation in the
entered channel
PaboutFri, "W

99
102
102
101
102
102
101
100

Channel

DN |WIN|F-

Table 2 is seen that after this kind of autocorrection
dispersion of the optical powers at the outputs fibers
significantly decreased (from 60 nW to 3).

Hand Fig. 7 shows a histogram of the distribution of
the error total error before and after correction.
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Fig. 7. The histogram distribution error PCF-VP-8:
a) of correction; b) after correction of the radiation
capacity.

As follows from Fig. 7 and to correct the shape of the
histogram is close to a normal distribution. The reliability
of the output code in this case is 0.67, the maximum
absolute error 1.62 after applying correction the accuracy
of the output code videoendoscopy increased to 0.92.

Thus, when using this method, the correction
accuracy of the output code videoendoscopy increased 1.37
times, the error has decreased by 1.76.

Note that to achieve full compensation instrumental
error correction method of the uneven division transmitter
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optical power in the Y-coupler is generally not possible.
This is due to the fact that in addition to the unevenness
factor of the input radiation into fiber optic link, to affect
the conversion result a number of other instrumental errors
that are not corrected with this method.

To implement this type of correction algorithms are
used, as shown in Fig. 8 (numerical experiment) and one
(natural experiment).

Verification data before and after the correction was
performed using a test version «OptoElectronic

Workspace» (Figure 8). Retrieves data from the installation
converters with EDC-60 provides tools «CONER», created
by the author in the year 2017 and renovated in 2018 to test
the results of this thesis (Fig. 8).

Fig. 8. PIC processing primary data calibration unit:
a) coner, b) OptoElectronic Workspace.

Histograms after applying the correction method in
the virtual mdressed shown in Fig. 9 and Fig. 10 PCF-VP-
8 KEM. From the Fig. 9 is follows that the accuracy of the
output code videoendoscopy after applying this type of
compensation has increased from 0.67 to 1.
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Fig. 9. The histogf m distribution error PCF-VP-8 in
the virtual simulation after correction algorithm thresholds
of comparators.
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Fig. 10. The histoé?grﬁpda‘i-s';f!ibution error PCF-VP-8,
with full-scale experiment after correction "modified"
algorithm thresholds.

In this case, it should be noted that the difference
between the virtual and field experiments due to some
simplifications virtual model, in particular, not all
simulated factors that introduce errors in the operation of
EM (e.g, ADC and DAC relied ideal quantizers
corresponding to the bit). However, it should be noted that
the difference between the minimum and reliability in the
full-scale software and virtual experiments was not more
than 0.8%.

Designed electronic module for PCF-EP-8 can be
used in the composition 2. As the base 2 videoendoscopy
for testing correcting unit used in the developed-5 ONIL
SSAU 13- bit fiber optic transducer angle PCF-VP-13, a
block diagram is shown in Fig. 10.

In this videoendoscopy exit ends of optical fibers
transmitting (SS) are disposed in the openings counting
disk (CD) opposite the respective information reading
points with a code disk (CD) (Fig. 10).

Unlike the PCF converter VI-8-coded disc
videoendoscopy PCF-Bn 13 comprises 6 tracks coarse
frame constructed in accordance with the mask and the
inverse Gray code, accurate reading one track disposed on
the periphery of the code disc (Fig. 10).

To make the construction the necessary rigidity and
flatness of the plane of the code disk is connected with a
code carrier substrate (NPC).

HKP represents a monolithic construction consisting
of two concentric annular webs, between which the code
field, which is a concentric code track formed in
accordance with the mask CD. All opaque portions of code
tracks NKP connected directly or through each other and
with the inner outer annular webs forming the closed
geometric figure that provides at an appropriate thickness
HKP its necessary mechanical rigidity and strength. Thus
the deviation from flatness at the appropriate NCP its
thickness is comparable with glass KD.

Figure HKP pattern repeats CD with the only
difference that the angular dimensions HKP webs made
with guaranteed negative tolerance relative to sizes
corresponding elements KD. Figure executed in NLO
electroerosion method with the working instrument
thickness 0.5-0.8 mm, which provides a guaranteed
negative tolerance webs NKP when driving tool according
to a nominal dimension of the boundary boxes. Precision
CD etching with high accuracy to form a boundary shift of
the output code defined within the boundaries of the code
disk elements. HKP and KD are rigidly interconnected
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along a plane so that the midpoints of their respective code
elements coincide. The height of the code tracks is
determined by the capabilities of the optimal placement of
the transmitting and receiving ends of the radiating
elements and readout system.

Tmayor, the maximum diameter of the CD does not
exceed 50 mm at an internal landing opening equal to
6 mm.

Alignment of transmitting and receiving ends of the
optical fibers is provided by the technological features of
the structural elements of fastening ferrules of the fiber
optic cable.

Reading disk (CD) is made of similar technology. It
comprises apertures located opposite the information
reading point to the CD and provides an optical connection
between the transmitting and receiving optical fibers. SD
still fortified on transmitter housing part.

Harness receiving fibers CP transmits modulated
optical signals to the reference coarse fotousiliteley located
on board PUF- VVP-13 carrying out the conversion of the
photocurrent into proportional voltage signals to them.
These signals are applied to the inputs integrated in CEM
8-channel 10-bit ADC (signals dO...d5).
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Fig. 11. Histogram distribution error GO PCF-VP-13
under full-scale experiment before correction code GO.

0007 |

0,007
14—t e ‘H—H>
R ey 005 1 15 2 25

0,006
L B R B
45 4 35 3 25 @ a5 4 48

0,006

000
0004

0,003
0002
0,002
o
o0

L B RART SRS BRI
3 35 4 45 5 &%

Fig. 12. The hlstogramdlstrlbutlon error GO PCF-
VP-13, with full-scale experiment after correction
"modified" algorithm thresholds.

The maximum number of bits accurately determined
reference positional accuracy and stability of the main and
auxiliary signals, the nonlinearity of the information signal
and bit ADC.

The sample Followed PCF-VP-13 defective coded
disc was used, which is known to manufacture errors
exceed allowable mismatch error of samples equal to 1/4
period MSB accurate reading. This circumstance has led to
inconsistent dispensing codes coarse and fine readings, and
hence inoperable converter as a whole. The main purpose
of the experiment was to ensure regular functioning of the

inverter due to a manufacturing error correction code disk
channel coarse reference.

As can be seen, investigated the PCF-VP-13
comprises opto-mechanical module (OMM), optical cable
and an electronic module board. receiving the optical fibers
of cable exits are separated by respective photodetectors,
disposed within openings multichannel optical coupler.
Inputs 8 channel ADC unit correcting conductors are
connected through the input terminal X1. To the outputs of
coarse fotousiliteley channels (CS) and precise (TO)
samples. accurate reference signals are digitized in the
ADC and is converted into a precise reference code in
accordance. Output signals fotousiliteley GO after
implementing the correction algorithm are converted into
code CS.

The schema matching samples and the formation of
the true sequence the output code values, which was not
observed before connecting CEM. Results array processing
errors obtained before and after correction are shown in
Fig. 11 and Fig. 12. If the accuracy of the Civil Code to the
use of correction was 0.793 after correction it was 0.984.

Conclusions

1. The analysis metrological characteristics
videoendoscopy expressions are obtained depending on the
required error videoendoscopy validity bit depth
conversion and back, as well as the expression for the error
reliability.

2. Virtual experiments and field tests have shown:

- developed algorithms and MC of the program can
reduce the effect of the total instrumental error of 2.17
times (1.626 to 0.747);

- code to increase reliability of the output
videoendoscopy PCF-EP-8 with the created electronic
module MC on the basis of a result of AT91SAM7S256
autocorrection and circuit techniques is possible in times of
1.47-0.67 to 0.983;

2. Provided and tested the ability to work to create an
electronic module comprising a videoendoscopy while
retaining all the benefits of auto-correction.

3. By virtual simulation tools videoendoscopy and
software-tool kit will significantly reduce complexity and
shorten development time and auto-correction algorithms
and methods.

References

1. Boyko, A. 1., Novitskiy, A. V. (2018). Mathematical
model of reliability of human-machine system under
reduced efficiency of its work is generalized. Machinery &
Energetics. Journal of Production Research. Kyiv.
Ukraine.  Vol. 9, No 3. 97-101. DOI:
10.31548/machenergy.2018.03.097-101.

2. Aliev, E. B., Bandura, V. M., Pryshliak, V. M.,
Yaropud, V. M., Trukhanska, O. O. (2018). Modeling of
mechanical and technological processes of the agricultural
industry.  INMATEH.  Agricultural  Engineering.
Bucharest. Vol. 54. No 1. 95-104. Scopus. WoS.

3. Aulin, V. V., Grinkov, A. V., Lysenko, S. V. (2015).
Theoretic-physical approach to diagnostic information



ACCURACY OF CONVERTING VIDEOENDOSCOPY COMBINE HARVESTER USING ...

155

about the technical condition of units of mobile agricultural
machinery. Bulletin of Kharkov national technical
University of agriculture named Peter Vasilenko. Kharkov.
Vol. 158. 252-262.

4. Delphi Diesel Systems. (2018). Publication Ne:
DDNX125(EN) Delphi Diesel Aftermarket Operations UK
2. 76.

5. Hampel, R., Kurr, D., Scbefenadcer, H. (2015).
Elektronisches Messistem zur digitalen Erfassung und
Auswertung von Indikatordiagrammen. MTZ. 36. Ne 2. 33-
38.

6. Gress, K. and Kushwaha, R. (2016). Perspective on
Service and Parts for Combine Harvesters. SAE Technical
Paper 961782. https://doi.org/10.4271/961782.

7. Kalinichenko, D. Yu., Rogovskii, I. L. (2017).
Mathematical apparatus of the description of the route
maintenance of combine harvesters in accordance with the
detection of combinations of failures.Scientific Herald of
National University of Life and Environmental Science of
Ukraine. Series: Technique and energy of APK. Kiev.
Vol. 275. 337-346.

8. Rogovskii, I. L. (2017). Conceptual framework of
management system of failures of agricultural machinery.
Scientific Herald of National University of Life and
Environmental Science of Ukraine. Series: Technique and
energy of APK. Kiev. Vol. 262. 403-411.

9. Kalinichenko Dmytro, Rogovskii Ivan. (2018).
Method for Determining Time of next Maintenance of
Combine Harvesters. TEKA. An International Quarterly
Journal on Motorization, Vehicle Operation, Energy
Efficiency and Mechanical Engineering. Lublin—-Rzeszéw.
Vol. 18. No 1. 105-115.

10. Kalinichenko, D. Yu., Rogovskii, I. L. (2018).
General provisions structural diagram of awp operator-
diagnostician combine harvester. Machinery & Energetics.
Journal of Rural Production Research. Kyiv. Vol. 9. No 2.
155-160.

11. Kalinichenko, D. Yu., Rogovskii, 1. L. (2018).
Solution to problem of recognition of combinations of
defect aggregates combine harvester on basis of INS.
Machinery & Energetics. Journal of Rural Production
Research. Kyiv. Vol. 9, No 3. 159-168. DOI:
10.31548/machenergy.2018.03.159-168.

Cnucok jgitepatypu

1. Bouxo A. I, Hosuyvkuii A. B. Y3araibHeHa
MaTeMaTudHa MOJENb HAJIMHOCTI CHCTEMH «IIOAMHA-
MalllMHa» TpPU 3HWKEHHI eQEeKTUBHOCTI 1 poOOTH.
Machinery & Energetics. Journal of Production Research.
Kyiv. Ukraine. 2018. Vol. 9, Ne 3, P. 97-101. DOI:
10.31548/machenergy.2018.03.097-101.

2. Aliev E. B., Bandura V. M., Pryshliak V. M.,
Yaropud V. M., Trukhanska O. O. Modeling of mechanical
and technological processes of the agricultural industry.
INMATEH. Agricultural Engineering. Bucharest. 2018.
Vol. 54. No 1. 95-104. Scopus. WoS.

3. Aynin B. B., I'punvkie A. B., Jlucenko C. B.
Teopetuko-¢hiznaHmiA ushivebit bi (o) 1arHOCTUYHOT
iHpopMamii Mpo TEXHIYHWH CTaH arperariB MOOLTEHOL
CLTBCBKOTOCTIONApChKOi TexHikH. BicHuk XapkiBCBKOTO
HAIlOHAJIFHOTO TEXHIYHOTO YHIBEpCHUTETY CIUIBCHKOTO

rocriofiapctBa iMeHi Iletpa Bacunenka. Xapkis. 2015.
Bumn. 158. C. 252-262.

4. Delphi Diesel Systems. Publication  Ne:
DDNX125(EN) Delphi Diesel Aftermarket Operations UK
2.2018.76 p.

5. Hampel R., Kurr D., Scbefenadcer H.

Elektronisches Messistem zur digitalen Erfassung und
Auswertung von Indikatordiagrammen. MTZ. 2015. 36.
Ne 2. P. 33-38.

6. Gress K., Kushwaha R. Perspective on Service and
Parts for Combine Harvesters. SAE Technical Paper
961782. 2016. https://doi.org/10.4271/961782.

7. Kalinichenko D. Yu., Rogovskii I. L. Mathematical
apparatus of the description of the route maintenance of
combine harvesters in accordance with the detection of
combinations of failures.Scientific Herald of National
University of Life and Environmental Science of Ukraine.
Series: Technique and energy of APK. Kiev. 2017.
Vol. 275. 337-346.

8. Rogovskii 1. L. Conceptual framework of
management system of failures of agricultural machinery.
Scientific Herald of National University of Life and
Environmental Science of Ukraine. Series: Technique and
energy of APK. Kiev. 2017. Vol. 262. 403-411.

9. Kalinichenko Dmytro, Rogovskii lvan. Method for
Determining Time of next Maintenance of Combine
Harvesters. TEKA. An International Quarterly Journal on
Motorization, Vehicle Operation, Energy Efficiency and
Mechanical Engineering. Lublin—-Rzeszéw. 2018. Vol. 18.
No 1. 105-115.

10. Kalinichenko D. Yu., Rogovskii I. L. General
provisions structural diagram of awp operator-
diagnostician combine harvester. Machinery & Energetics.
Journal of Rural Production Research. Kyiv. 2018. Vol. 9.
No 2. 155-160. DOI: 10.31548/machenergy.2018.02.155-
160.

11. Kaninivenxo /I. FO., Pozoscokuii I. JI. PimeHas
3aBJaHHs PO3I3HABAHHS CHONy4YeHb Je(eKTiB arperaris
3epHO30MpaipbHOrO  KomOaliHa Ha ocHoBi IITHM.
Machinery & Energetics. Journal of Rural Production
Research. Kyiv. Ukraine. 2018, Vol. 9. Ne 3. P. 159-168.
DOI: 10.31548/machenergy.2018.03.159-168.

JOCTOBIPHICTb ITEPETBOPEHH
BIZIEOEH]TIOCKOIIIT 3EPHO3BUPAJILHUX
KOMBAMHIB 3 BUKOPUCTAHHSIM
Y3ATAJILBHEHOI MATEMATUYHOI MOJIEJIL
O. M. I'pyopin, 1. JI. Pocoscvkuii

AHoTanig. Y cTaTTi po3risaHYTI aHATITHIHI MO
(¢opMyBaHHS TPOUENYPH BHKOPHCTAHHI TEXHOJOTIi
BiICOEH/IOCKOITIi TIPH OIHII TOKAa3HHWKIB TEXHIYHOTO
CTaHy BY3JiB 1 MEXaHI3MiB 3epHO30MpAIEHUX KOMOAIHIB.
Po3pobnennii eIeKTpOHHUI MOIYNb LTS BiI€OCHIOCKOIT
y ckmami 2-X BiITIKOBOTO TIepeTBOproBava. Y SKOCTI
NepeTBopIoBaya JJsi TECTYBaHHS KOPHUI'YIOHOro OJIOKY

BUKOPUCTOBYBaBCS po3pobieHuit 13-po3psanuii
BOJIOKOHHO-ONTHYHUI mNepeTBopioBau KyTa. IIpoBeneHi
CKCIICPUMCHTAIbHI ~ JIOCHI/DKEHHS HA  YCTaHOBIN, 1

HIITBEPANIIN, 10 10 KOPEKLil iIHCTpyMEeHTallbHa MOXHOKa
nepesuinyBajsia 1/4 KBaHTa CTapuioro po3psay, Mo
nopiearoe  0,703125°, i cramoBmna 1,266...1,31°. B
pe3yNbTaTi BAKOHAHHS AITOPUTMY KOPEKIIii KOy BAAIOCS
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156 Grubrin O. M., Rogovskii I. L.

3HH3UTH  IHCTpyMEHTaIbHYy  ToxuOky g0  0,0089
(cranoButh 1,3 BigcoTka Bim 1/4 KBaHTa CTapIIoro
pO3psiAy), MO TPU3BEIO0 A0 IITATHOTO (YHKIIOHYBaHHS
CXeMH  BiJJCOEH/IOCKOIi  Y3TO/DKeHHS  BIAIKIB i
¢opmyBaHHS  iCTMHHOI  TocHigoBHOCTI.  HamemeHo
pe3ynpTaT 00pOOKH MacHBiB OXHOOK, OTPUMAHUX JIO Ta
TICJIST KOPEKITii.

KmrouoBi  cioBa:  BiIEOSHAOCKOMIs, IOXHOKa,
napamerp, 3epHo30upanbHuil KoMOaiH.

JOCTOBEPHOCTbD ITPEOBPA3OBAHI A
BUJAEOSHAOCKOITMHN 3EPHOYBOPOUYHbBIX
KOMBAMHOB C UCIIOJIb30BAHUEM
OBOBILEHHOM MATEMATHUYECKOI MOJIEJIN
O. H. I'pyopun, U. JI. Pocosckuii

AHHoOTanus. B craThe paccMOTpEHBI aHATUTUICCKHE
Mozmenn (OPMHUPOBAHUSA TPOIETYPHl  HCIIOJIE30BAHUS
TEXHOJIOTUH BUJICO DHJOCKOITUH IIPH OLIEHKH MOKa3aTelen
TEXHMYECKOTO  COCTOSIHHSI ~ Y3JIOB W MEXaHHU3MOB
3epHOYOOPOUYHBIX KOMOAHOB. Pa3paboTaH 3JICKTPOHHBIH
MOJyJIb JJIS1 BUACOIHAOCKOIINHU B COCTaBE 2-X OTCYETHOTO
mpeobpasoBarenss. B kauectBe mpeoOpaszoBaTens UIA
TECTHPOBAHUS KOPPEKTUPYIOIIETO OJIOKa HCIOIB30BAJICT
pa3pabotaHHbIi 13-pa3psaHBIA BOJOKOHHO-ONITHYCCKUH
npeoOpa3zoBatenb yria. [IpoBeneHbl SKciepuMeHTaIbHbIE
HCCIIEIOBAaHNUsI Ha YCTaHOBKE, W IOATEPAWIH, YTO JIO
KOPPEKLH HHCTPYMEHTAIIbHAS IIOTPEIHOCTD MPEBbIIIANa
1/4 xBanTa crapmero paspsga, paBHyo 0,703125° wu
cocrapmsuia 1,266...1,31°. B pe3yaprare BBIMOJIHCHHUS
anropuT™Ma  KOPpPEeKIMH  KOJA  YJaloch  CHU3UTH
HHCTPpYMEHTaNIbHYI0 norpemHocTs 10 0,0089 (cocrtasnser
1,3 mpomenra oT 1/4 kBaHTa CTapmiero paspsjaa), 4To
MpUBEJIO K INTATHOMY (QYHKIMOHHUPOBAHHUIO CXEMBI
BHICO3HIOCKOIIIH COTJIACOBAHUS OTCYETOB u
(hopMHUPOBAHHUIO HNCTHHHOU TTOCTIETOBATEIHHOCTH.
[TpuBeneHs! pe3yIbTaThI 00paboTkH MacCHBOB
MTOTPEITHOCTEH, IMOTyYSHHBIX 0 B OCIe KOPPEKIHH.

KaioueBbie cjIoBa: BUJICO9HIOCKOIIHS,
MOTPEIIHOCTS, ITapaMeTp, 3epHOYOOPOUYHbIH KOMOaKH.



