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AHAJII3 METOAUYHUX MOXUBOK ABIAIIIMHOI TPABIMETPUYHOI CUCTEMHU
3 TPAHC®OPMATOHUM I'PABIMETPOM

IIposedeno aHaniz Memodu4Hux noxubok asiayitinoi epasimempuyuroi cucmemu (AI'C) 3 mpaHcghopmamopHum
zpasimempom, 3 K020 CPOpMyaAb08AHO MOYHICHI 8uMo2u 00 KomnoHeHmie AI'C 3a ymo8u, wo mo4Hicmb GUMIPHO8AHL
npuckopeHHs cuau msixicinus 1-2 mIaa. 3HaiideHo aHaaimuyHi supasu ma o64ucaeHo koegdiyieHmu yymaugocmi cymapHoi
noxubku suxionozo cuexHaay AI'C 0o noxubok 8UMIpO8AHHA MAKUX napamempie pyxy Aimaka: Weuodkocmi, Kypcy, wupomu,
8ucomu, 8epmuKaabHOi weudkocmi, 8epmuKa/bHO20 NPUCKOPEHHS, WASXY 0451 pi3HUX pesxcumie noavomy. Omoice,
docaidscenuss yymausocmi AI'C do noxubok eumiprogaHHs weudkocmi, wupomu i Kypcy 3a1excHo 8id psidy napamempis
pyxy Aimaka nokasaso, wo 8 pasi agiayiliHux 2pagimempuyHux 8UMipr08aHb Y3008 3eMH020 MepudiaHa He06XiOHO MOYHO
gu3Ha4amu Kypc, y3008%C 3eMHOI napaseni — MOYHO euMiproeamu WeUdKicmb, y cepedHiX wupomax — Wupomy.
O64ucaeHo donycmumi 3HAYEHHSI NOXUGOK 8U3HAYEHHs napamempis noavomy aimaka: weudkicms 0,05...0,15 m/c, Kypc
1,43...3 kym. x8., wuupoma 0,5...1,5 kym. xs., sucoma 3,3...10 M, gepmukasvHa weudkicms (0,5...1).102 m/c, BepmukaibHe
npuckopenHs (1...3).10-° m/c?, wasx (1,5...4,5) m.

Kawuosi cnoea: zpasimemp, nNpUCKOpeHHss cuau MmsxCiHHA, asiayiliHa epasiMempuvHa cucmema,
mpaHcgopmamopHuil epagimemp
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ANALYSIS OF METHODOLOGICAL ERRORS OF THE AVIATION GRAVIMETRIC SYSTEM WITH A
TRANSFORMATON GRAVIMETER

The equations of motion and a list of the main components of the AGS are given: gravimeter, stabilization system, system for
determining navigation parameters, height meter, on-board digital computer. An analysis of methodological errors of the aviation
gravimetric system with a transformer gravimeter was carried out, from which the accuracy requirements for the AGS components were
formulated, provided that the accuracy of PST measurements is 1-2 mGal Analytical expressions were found and the coefficients of sensitivity
of the total error of the AGS output signal to the measurement errors of the following aircraft movement parameters were calculated: speed,
course, latitude, altitude, vertical speed, vertical acceleration, path for different flight modes. Therefore, the study of the sensitivity of the AGS
to errors in the measurement of speed, latitude and course, depending on a number of parameters of the aircraft movement, showed that in
the case of aviation gravimetric measurements along the Earth's meridian, it is necessary to accurately determine the course, along the
Earth's parallel - to accurately measure the speed, in mid-latitudes - latitude . It is substantiated that the use of a new two-channel
transformer gravimeter provides the necessary increase in the accuracy of AGS. Changes in the sensitivity of the error of the AGS output
signal to speed measurement errors were studied depending on the latitude of the site at constant values of the course, as well as on the
course of the aircraft at constant values of the latitude. It is shown that the sensitivity of the AGS to speed measurement errors is maximum
for the east and west courses (22.6 mGl/m/s and - 6.5 mGl/m/s, respectively) at the location latitude ¢= 0% minimum for north and south
courses and at p=90° regardless of the course (8.05 mGl/m/s). Permissible values of errors in determining the flight parameters of the
aircraft were calculated: speed 0.05..0.15 m/s, heading 1.43..3 arcmin, latitude 0.5..1.5 arcmin. min., height 3.3..10 m, vertical speed
(0.5..1).10? m/s, vertical acceleration (1..3).10-° m/s? path (1.5..4.5) m.

Key words: gravimeter, gravitational acceleration, aviation gravimetric system, transformer gravimeter

Formulation of the problem

Today, aviation gravimetric measurements are extremely relevant for many fields of science and technology:
in geodesy and geophysics for finding mineral deposits; in cartography for studies of the shape of the Earth; in the
aerospace industry for correction of inertial navigation systems, etc. For aviation gravimetric measurements, an
aviation gravimetric system (AGS) is used, the sensitive element of which is a gravimeter. Different types of
gravimeters were used [1-7], which have their own advantages and disadvantages. Works [1-7] provide a description
of AGS and the principle of its operation.

In works [8, 9], a new sensitive element of AGS is proposed - a transformer gravimeter (TG), which allows
obtaining greater accuracy of AGS measurements.

But in the known literature [1-9] there is no analysis of methodological errors of AGS with TG, which can be
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unacceptably significant.

Analysis of recent research and publications

In [10], an analytical review of known AGS gravimeters was conducted and a new transformer gravimeter
was recommended for use. But this publication does not contain an analysis of methodological errors of AGS with
TG.

In [11], a description of the measuring scheme of the experimental setup based on the transformer gravimeter
for measuring the acceleration of gravity (AG), as well as conducting a cycle of experimental studies with the aim of
constructing the frequency characteristics of the output signal of the TG and the induction converter, is provided.
However, there is no study of methodical errors of AGS with TG.

The article [12] is devoted to the research of filtering the output signal of AGS with a two-channel
transformer gravimeter. A filtering technique has been developed that allows to separate the gravity acceleration
anomaly signal of the two-channel TG from the largest obstacle of the vertical acceleration signal of the aircraft in
order to increase the accuracy of the gravimeter as part of the AGS by selecting the natural frequency of oscillations
of the two-channel transformer gravimeter of 0.1 s-1 at the point of intersection of the spectral density graphs useful
signal of the gravity anomaly and the main disturbance of the vertical acceleration. But this publication does not
contain an analysis of methodological errors of AGS with TG.

Thus, in the known literature [1-12] there is no analysis and proposals for reducing the main methodical
errors of the AGS transformer gravimeter.

Therefore, the purpose of this article is to provide an analysis of methodological errors of AGS with a
transformer gravimeter and to provide relevant suggestions.

To achieve the formulated goal, the following tasks were set:

- give the equations of motion and the list of the main components of the AGS;

- provide a description of a new transformer gravimeter with greater accuracy than the known ones;

- conduct an analysis of methodical errors.

Presentation of the main material of the article
Equation of motion and list of main components of AGS

Consider the scheme and main components of the aviation gravimetric system, which includes a gravimeter [1].

The aviation gravimetric system for measuring gravity acceleration anomalies [ g contains (Fig. 1): a system
for determining navigation parameters 1; height meter 2; gravimeter 3 installed on a two-axis stabilized platform;
on-board computer (BC) 4.

1
Navigation ¥ BK
parameters |
determination k E
system LP
2
X’; |
Height h \
meter 4
3 A 7X0
Gravimeter| f
Ag=f+A+E-h-Y,

Fig. 1. Aviation gravimetric system for measuring gravity acceleration anomalies: 1 — navigation parameters determination system; 2 —
height meter; 3 — gravimeter; 4 — BC [1]

In [1], the equation of motion of the AGS was obtained:
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where f’ 7 is the output signal of the gravimeter; g, — acceleration of gravity (AG) along the sensitivity axis of the

gravimeter; V— speed of the aircraft (A); r — radius of LA location; e — compression of the Earth's ellipsoid; ¢ —
geographical latitude; — rate of aircraft; w3 — angular velocity of the Earth's rotation; h — height of the aircraft above

the ellipsoid; / — vertical speed of the aircraft; /1 — vertical acceleration of the aircraft; 7 — reference value of AG.
In equation (1) g, — is a useful signal, all other signals are interferences that must be taken into account or

eliminated.

We present equation (1) in the form:

2 . 2
gz=fz+v7 1-2e-|1-cos® ¢- 1—51“2 k

+
2

. : ) h .
+2a)3vcos¢smk—2h£vcosksm2¢5+27/L+a)32hcos2 ¢—h.
r r

Since the gravity acceleration anomaly is equal to the difference of the AG along the sensitivity axis of the
gravimeter and the reference value of the gravity acceleration, we obtain [1]:

2 .2
Ag= fo+Y1-2e-| 1=2c0s2 ¢| 1= S K
r

+2aw3vcosgsink —

sin ¢

+ @3 sing +

E hh—f hh—f

_m[k(IZ)_k(tl) i(t2)_/1(t1) —j_ (3)

: . h

2h%vcosksin 2¢+2&+ 6032hc0s2 o—70-
r r

Let's rewrite (3) in the form [1]:

Ag=f.+E+A-h-yg, (4)
where fz — the output signal of the AGS gravimeter;

2 - 2
E=Y"11-2¢:[1-cos? ¢-[1— s1n2 k} +20)3vcos¢sink—2hfvcosksin 2¢ — the Etvesh correction
r r

[1] has an additional term 0)32h cosZ ¢ whose influence is more than 1 mGal and which must be taken into account

0k

+a)32h COSZ¢— height correction [1] has an
r

when measuring AG with an accuracy of 1 mGal; A4

additional term 2}.167”_11/ cosksin2¢, the influence of which is more than 1 mGal and which must be taken into
account during PST measurements with an accuracy of 1 mGal;

Y0 = Y00 (1 +0,0052884sin2 —0,0000059sin> 2¢) _ reference value of AG (Cassinis formula)

[1]; h — vertical acceleration of the aircraft [11; 70e =9,78049 m/s? is the reference value of AG (equatorial) [1].

In well-known gravimeters [1-7, etc.], additional components in the Etvesh and height corrections are not
taken into account, which reduces the accuracy of gravity measurements.

It can be seen from the equation of motion (3) that the AGS should consist of the following components:

- gravimeter for measuring AG;

- systems for stabilizing the gravimeter's sensitivity axis in the vertical position;

— navigation systems for determining the navigation parameters of the location of the aircraft;

- height meter;

- on-board computer (BC) for computing operations according to algorithm (3) or (4) [1].
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Transformer gravimeter

The literature [1-7] provides descriptions, the principle of operation and features of various types of
gravimeters: piezoelectric, string, capacitive, gyroscopic.

In [8], the expediency of using a transformer gravimeter as a sensitive element of AGS is substantiated.

An increase in the accuracy of the measurement of the acceleration of gravity in the new transformer
gravimeter (TG) is ensured by connecting two sections of the secondary winding in series-opposite. The movable
armature is connected to the motor for sequential lowering and raising of the armature along the magnetic line every
second. The motor is controlled by a switching device that is connected to the control voltage source, and the output
signal from the secondary output winding is fed to the input of the output signal calculation device. As a result, a
signal is obtained that is proportional to the doubled value of the acceleration of gravity. This signal does not contain
errors from the influence of vertical acceleration of the aircraft, residual instrumental errors, residual errors from
projections of horizontal cross accelerations, and errors caused by the influence of external electromagnetic flows.
This, in turn, provides an increase in the accuracy of measurements of the acceleration of gravity.

Under the action of an external electromagnetic flow of an obstacle, this flow will induce two electric motive

force obstacles in two sections /5 , which are included in series-opposite E,;7 and —E'5 7. In total, these errors

are compensated [6]
In fig. 2 the design of the transformer gravimeter and the essence of its operation are presented.
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Fig. 2. Transformer gravimeter: 1 — magnet wire, 2 — movable armature, 3 — excitation winding W1, 4 — secondary winding W,,
5 — motor, 6 — switching device, 7 — control voltage source, 8 — output signal calculation device

The sensitive element TG consists of a magnetic circuit 1, a moving armature 2, a primary excitation winding
3 and a secondary output winding 4, which has two identical sections. The moving armature 2 is connected to the
motor 5, which every second successively lowers the armature 2 down and up the magnetic circuit 1. The motor 5 is
controlled by the switching device 6, which is connected to the source 7 of the control voltage. The output signal from
the secondary output winding 4 is fed to the input of the device 8 for calculating the output signal.

The principle of operation of the TG consists in the change of the electromagnetic excitation flux @j in

the excitation winding W and, accordingly, in two electric motive forces E,and —E', in two sections of the
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winding W> under the action of the acceleration of gravity g . Under the influence of gravity, the anchor 2 moves

down in the middle of the magnetic conductor 1 and causes a change in the electromagnetic flux @ and,
respectively, £,and —E',.

At the point of electromagnetic symmetry TG we will also receive FEp = |—E '2| the output signal
Uy =0.

When the anchor 2 is moved relative to the point of symmetry down (Fig. 2) or up (Fig. 2, dotted)
Ey # |—E '2| , the output signal of the gravimeter will be proportional:

U, E|E2_E'2|Emgz Q)

In the TG, the switch device (SD) 6, which is powered by the control voltage source 7, at equal time
intervals of 1 s, switches the supply of the vertical movement of the anchor 2 down (Fig. 2) and up (Fig. 2, dotted
line) through the motor 5 .

When a downward motion pulse is supplied from SD 6 to armature 2, fl the output signal of the sensitive
element is fed to the output signal calculation device 8. After 1s, an upward movement pulse is applied to armature 2
and the output signal calculation device 8 receives a signal fz .
In the device for calculating the output signal 7, the final output signal is formed:
f=fith=gz+h+Ai+Aw+gy —h—Ai—-Aw=2g,, (6)
where  f{ =gy +h+Ai+Aw— is the output signal when anchor 2 moves down; f» =g, —h—Ai—Aw-

output signal when armature 2 moves up; /4 — vertical acceleration of the aircraft; Af — residual instrumental errors;

Aw - residual errors from the influence of projections of horizontal cross accelerations on the sensitivity axis of the
invention.

That is, in the device 8 for calculating the output signal TG, an output signal equal to the doubled value is
formed 2g, . In contrast to the transformer converter, the output signal of TG does not have measurement errors

caused by the influence of vertical acceleration /1, residual instrumental errors Af and residual errors from the

influence of horizontal cross accelerations Aw . Thus, it is shown that TG has greater accuracy compared to known
gravimeters. The influence of external electromagnetic interference flows, which are significant on the aircraft, in
the TG is also canceled due to the counter-connection of the secondary windings (in contrast to the transformer
converter, where this influence is significant and is not neutralized).

The doubled signal of TG is part of the output signal of AGS.

Analysis of methodical errors

To determine the permissible measurement errors of the parameters of the aircraft motion by the components
of the AGS with a transformer gravimeter, we use the equation:

Ag=1f.+D, (7
where D — is the total error of AGS:

2 + 2
p=" 1—2e-{1—20052¢-(l—sm kﬂ

r 2

. 8
+2a)3vcos¢sink—ZhEvcosksin2gp+ ®
r

h
+22% 4 hcos’ -7,
r
The parameters included in equation (8) are determined by separate subsystems of the AGS.
The complete differential of the function D determines the relationship between the absolute values of the

errors of the subsystems of the AGS measuring parameters: Av speed, Ak course, A¢@ latitude, Ak altitude, AR
vertical speed [1]:

AD {d_DjAV*(d—DjAk 2L A¢+(d—DJAh+(d—l.)jAfz, )
dv dk d¢ dh dh
)
e ci_D:& 1-2e- 1_20052¢‘ -2 d +20)3COS¢Sink—2ﬁ£cosksin2¢ — AGS sensitivity
v r ,

coefficient to speed measurement errors;

BicHuk XmeabHUYbk020 HayioHa1bHO20 yHisepcumemy, N26, 2023 (329) 15



Technical sciences ISSN 2307-5732

dD v ) e . .

T =2w,vcospcosk —2e—cos” @sin 2k +2h—vsin ksin 2¢p  — coefficient of sensitivity of AGS to
r r

course measurement errors;

dbD . . . : sin*k ) .

—:2a)3vsmksmg0—a)32hsm2(p—4ev— 1- sin 2¢ —

do r 2

— AGS sensitivity coefficient to latitude

—4fzfvcoskcos2go—y0e ~5,3~10_3(1 —ZﬁjSin 2¢
r r

measurement errors;

2:@32 C052¢+2& —coefficient of sensitivity of AGS to height measurement errors;
dh r
dD

= = —2Evcos k sin2¢ — sensitivity coefficient of AGS to vertical speed measurement errors.
dh r

The maximum permissible measurement errors of the main parameters by the AGS components can be
determined according to the data in Table 1. The parameters are: h=5-10 m, e=3,4-107, r=6,4-10° M, w,; =73-10°

>c, Yoo =9,78049 m/c? correspond to the numerical values of the sensitivity coefficients given in Table 2.

Table 1
The value of the maximum coefficients of sensitivity of the error of the output signal
aviation gravimetric system to parameter measurement errors
The maximum sensitivity coefficients of the error of the AGS output signal to parameter
measurement errors
v 260 140 85
h 45 28 19
dD
— 22,67 17,68 16,47
dv
dD
1,08 0,65 0,39
dk
dD
— 2,29 1,93 1,77
do
dD
— 0.29 0,29 0,29
dh
dD
— 2,8-102 1,9-102 1,03-102
dh
The maximum values of measurement errors of AGS parameters are given in Table 2.
Table 2
The maximum values of the measurement errors of the studied parameters of AGS
The maximum value of the measurement error
Measurement errors of the gravitational anomaly (Ag)
1 mGal 3 mGal
Road speed v, m/s 0,05 0,15
Course k, angle. min. 1,43 3,0
Geographical latitude ¢, angle. min. 0,5 1,
Height 4, m 3,3 10,0
Vertical speed Ak, m/s 0,5-102 1-102
Way s, m 1,5 4.5
Stabilization error of the sensitivity axis of the gravimeter, 5 15
angle.

Table 2 shows the accuracy with which it is necessary to measure the navigational parameters of the aircraft
movement with an aviation gravimetric system with a transformer gravimeter to ensure the specified measurement
accuracy.
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Taking into account the errors of TG AGS from the portable (relative to the device) angular velocity of
the Earth's rotation
Formulas for calculating the error from the portable (relative to the gravimeter) angular velocity oz of the
Earth's rotation are given in [1]:

A, =K, w,, (10)
A

8, =—=—-100%, (11
a

Kxop

where Kr — is the transmission coefficient of the gravimeter; @; — speed of rotation of the Earth; a Kop ~ isa

useful gravimeter signal.
The vertical component of the transferable angular velocity of the main axis xOyz, caused by the Earth's
rotation and the aircraft's own motion:

_ v
o, = w,sin @ +—>1ge; (12)
r
v, = rAcos @; 13)
v .
—tgp=Asing; (14)
,

where v, - is the eastern component of the aircraft's en route speed; r is the geocentric radius of the Earth; A -
rate of change of longitude.
Let's write formula (12) taking into account (14):
o, =\, + A )sin . 15)

Taking into account that the aircraft rotates around the Oz axis with an angular velocity k in the case of
movement:

o. =(a)3 +/i)sing0+l€. (16)

where k is the heading angle in the horizon plane, measured clockwise from the direction north to the longitudinal

axis of the object.
Let's write formula (10) taking into account (16):

A=K, [(a)3 +/i)sin¢)+l€1 (17)
For the averaging interval (t 5 tl ), we will get the average value of the absolute error A3 [1]:
(tz -1 )Z =K, [k(lz)_ k(tl) +
+K, [ :Z w,sing(t)dt+ K, j:z Asing(t)dt.

The maximum value of Kra)3 singp=2,92- 107 rad. Tt corresponds to @=90° and the speed of rotation

(18)

of the Earth @y =7,29-10°¢™' [1].

The calculation error K @, sin ¢ at a given K ,-and constant value @, depends on the definition error

@ . The latitude determination error should be less than 0.5° if the calculation error Kra)3 sin ¢ is no more than
2,92-107 rad (this is 0.01%) [1].

. -
If replaced .[[2 Sln¢(t )dt by the average value SIn ¢ for the averaging interval (t2 -t ), then the
1

latitude determination error will not exceed 0.5°. The average value a corresponds to the middle of the interval
(t2 -t ) and 51T¢ is insignificantly different from the condition that flights take place at a constant speed [1]:

K, J.:lz w, sin (t)dt = K, sin p(t, —1,). 19)

During the movement of the aircraft in mid-latitudes (at (?=65° and Vy =234 m/s, 1=6,4-10° m), the

sensitivity of the AGS to latitude measurement errors is maximum. We will get the value ﬂ(t )Sil’l O [1]:
Alt)sinp=73-10" ¢, (20)
For short time intervals, which can be considered constant, the integral of A (t ) and (D is chosen as the

middle of the averaging interval [1]:
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K, j[’f Alt)sin (t)dt = K [A(t,)— Alt,)]sin @. 1)

The flight route during the test program must be laid along the parallel (the value of the latitude is
practically constant and the given one can be used in the calculations ) or along the meridian (the series

expansion can be used for a relatively rough approximation sin¢ ). For calculations (0 when summarizing flight

data, it is necessary to choose the middle of the interval (f , — L ) [1].
Formula (10) has the final form:
k(tr)—k(t _

sin
hh—q hh—q ¢

/1([2)_/101) _J. (22)

Let's calculate the values of Z3 and 53 when for ¢ =65° and Vy =234 m/s, =6,4-10°m:
A, =5.8-10" rad = 584 mGal,

0,=2,92:102%.
It can be concluded that the error of the gravimeter Z3 =584 mGal, caused by the portable (relative to the

device) angular velocity of the Earth's rotation (), , is very large compared to other errors. To take it into account, it

is necessary to introduce a correction to the equation of motion (1) of the AGS.
The equation of motion of the AGS with a transformer gravimeter must be written taking into account the

error due to influence @, [1]:

Ag_l{a@z)—a(a)ﬂ{k(&)—k(a)g(tz)—zol)

L, =t kz L= L=

S sin ¢ + @, sin qp}} +

& ] P
+—<1- Ze{l —2cos’ go(l - sz H + 2V, sin k cos ¢ — @)
r

] L
—2h—V cosk sin 2(p+27/°—+a)32 cos’ gh — h—y,.
r r
The influence of the error (U, from is extremely large (584 mGal), so the correction from the influence of

the angular velocity of the Earth's rotation must be taken into account when analyzing the operation of the
transformer gravimeter. In known gravimeters, the effect of this error is not taken into account. Therefore, their
accuracy can be considered insufficient.

Conclusions

1. The equations of motion and a list of the main components of the AGS are given: gravimeter,
stabilization system, system for determining navigation parameters, height meter, on-board digital computer.

2. An analysis of methodological errors of AGS was carried out, from which accuracy requirements for
AGS components were formulated, provided that the accuracy of AG measurements is 1-2 mGal.

3. Analytical expressions were found and coefficients of sensitivity of the total error of the output signal of
the AGS with a transformer gravimeter to the measurement errors of the following parameters of the aircraft
movement were found and calculated: speed, course, latitude, altitude, vertical speed, vertical acceleration, path for
different flight modes.

4. Tt is substantiated that the use of a new two-channel transformer gravimeter provides the necessary
increase in the accuracy of AGS.

5. Changes in the sensitivity of the error of the AGS output signal to speed measurement errors were
studied depending on the latitude of the place at constant values of the course, as well as on the course of the aircraft
at constant values of the latitude. It is shown that the sensitivity of the AGS to speed measurement errors is
maximum for the east and west courses (22.6 mGl/m/s and - 6.5 mGl/m/s, respectively) at the location latitude ¢=
0% minimum for north and south courses and at ¢p=90° regardless of the course (8.05 mGl/m/s).

6. Changes in the sensitivity of the system output signal error to latitude measurement errors were analyzed
depending on the latitude when the aircraft course changed. It is shown that the sensitivity of the error of the AGS
output signal to latitude measurement errors is maximal when the aircraft is moving to the east (2.35 mGl/min at ¢p=
60°%) and minimal when the aircraft is moving to the west (0.81 mGl/ angle min at ¢= 30°). The sensitivity of the
error of the output signal of the system to latitude measurement errors will be maximum for the aircraft in mid-
latitudes ¢= 45° - 60° and close to zero for all courses when the AGS is operating at the equator, and for the aircraft
moving on a course of k= 180° or k= 360°, at ¢=90°.

7. An analysis of the change in the sensitivity of the output signal error to course determination errors was
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performed depending on the aircraft course in the most unfavorable case, when the aircraft was on the equator. It is
shown that in the case of the aircraft moving on north or south courses, the sensitivity of the error of the AGS output
signal to the course measurement errors is the greatest (+ 1.09 mGl/angle min, respectively); in the case of east or
west course, the sensitivity of the error of the AGS output signal to course measurement errors is the lowest.
Therefore, the study of the sensitivity of the AGS to errors in measuring speed, latitude and course depending on a
number of parameters of the aircraft movement showed that in the case of aviation gravimetric measurements along
the Earth's meridian, it is necessary to accurately determine the course, along the Earth's parallel - to accurately
measure the speed, in mid-latitudes — latitude.

8. Calculated permissible values of errors in determining the flight parameters of the aircraft: speed
0.05...0.15 m/s, heading 1.43...3 angle. min., width 0.5...1.5 kut. min., height 3.3...10 m, vertical speed (0.5...1).102
m/s, vertical acceleration (1...3).10”° m/s?, distance (1.5...4 ,5) m.

9. The importance of taking into account the correction due to the influence of the angular velocity of the

Earth's rotation is substantiated (it is unacceptably large Z3 = 584 mGal compared to other errors). In order to take

it into account, it is necessary to make a corresponding amendment

A3 :Kcr(k(ti)_f(tl)JF@}Sinanﬂ(ti)_f(tl)smaj to the equation of motion of the AGS. The final AGS
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equation with this correction is obtained:
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