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In order to realize low-orbit microsatellite laser communication, L- and U-frame structures are designed, respectively, for the
payload of single-lens reflex (SLR) laser communication tracking and pointing system. According to the characteristics of each
load structure, the detailed system design is carried out, and the modal analysis is carried out on the key structural parts of the
L- and U-frames to ensure the reliability of each load structure. The pointing accuracy of the two load structures is also
calculated and analyzed. Finally, the conclusion is that both of the two load structures can meet the technical and accuracy
requirements of low-orbit communication, but obviously, the U-frame structure has higher accuracy, greater pitching angle,
and better reliability; eventually, the U-frame structure is adopted in this design. Then, we have completed the manufacture
and assembly of the principle prototype and carried out a vibration test experiment on the principle prototype. The results
show that the U-type loading structure SLR laser communication tracking and pointing system achieves the expected design
purpose and can meet the technical requirements of the low-orbit microsatellite laser communication.

1. Introduction

Microsatellite laser communication tracking and pointing
system has the characteristics of small size, light weight, low
cost, short cycle, and good performance [1–3], hence the
rapid development [4–6]. Because the laser beam width is
narrower than in the RF or microwave range, the transmitted
optical power may be significantly reduced. This leads to
development of miniature communication systems with
extremely low power consumption [7, 8].

In recent years, the international space technology field
attaches great importance to the development of small satel-
lites, and the structural design technology of the laser com-
munication system mounted on the satellite has also made
new progress [9–11]. The SLR tracking and pointing system
has the advantages of small moment of inertia and high reli-
ability compared with other forms and has a great advantage

in the application of laser communication network in space
satellites [12].

2. Design of Principle Prototype APT
Subsystem of Main Optical
Terminal Machine

General APT (Acquisition, Pointing and Tracking) subsys-
tem is composed of rough tracking control subsystem and
precise tracking control subsystem [13, 14]. The rough
tracking subsystem can be divided into visual axis stabiliza-
tion ring, open pointing ring, and dynamic tracking ring
according to its functions [15]. The three control rings share
the same actuator. According to the technical requirements
of space microsatellite laser communication and project
design tasks, the main indexes of APT subsystem design
rough tracking unit are as follows:
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(i) Rough tracking accuracy: 150μrad

(ii) Maximum angular velocity: 2∘/s (34mrad/s)

(iii) Maximum angular acceleration: 2∘/s2 (34mrad/s2)

(iv) Single mirror azimuth rotation range: ±60°

(v) Single mirror elevating rotation range: ±8°

2.1. Design of the Payload Structure of U-Frame Rough
Tracking Unit. The optical receiver adopts single-lens reflex
servo turntable. The advantage of the SLR servo turntable
is that the core elements such as the telescope unit, subse-
quent optical path unit, detector, and laser are fixed and

do not need to be moved due to the adjustment of the visual
axis, which is conducive to improving the reliability of the
system and reducing the disturbance to the platform. The
motion load has only the plane mirror part, and the moment
of inertia is small, which is helpful to improve the bandwidth
and tracking precision of the servo system. The overall struc-
ture of the U-frame rough tracking unit is shown in Figure 1.
According to the 3D modeling analysis of the turntable, the
total weight of the SLR servo turntable is 4.5 kg, the effective
optical aperture is φ86mm, and the external envelope size is
φ214mm × 199mm.

2.1.1. Design of Mirror Components. The motion range of the
elevation axis of the U-frame rough tracking unit is -10–+8°,
and the effective aperture diameter is φ86mm. In order to
ensure the maximum energy utilization of the mirror, the
effective aperture of the reflector should be larger than the
effective aperture. The mirror is made of microcrystalline
glass, and the soft joints of the mirror are made of Invar
alloy. By adjusting the ratio of Invar alloy material, the line
expansion coefficient can be guaranteed to match the
microcrystal.

2.1.2. Elevation Axis Design. In the design of elevation axis,
the left and right half axes are mainly used to support the
mirror parts, and the bearings are fixed at one end and
moved at the other end, so as to improve the elevation axis
rotation accuracy and compensate the temperature deforma-
tion. The motor and fan-shaped grating are, respectively,
installed on the two half axes. The structure is shown in
Figure 2.

(1) Motor Shafting Design. In order to compress the axial
size as much as possible, the elevation motor and bearing
are used in sheathing the axis installation, that is, the bearing
is installed in the center hole of the motor and connected to
the motor stator through U-shaped sleeve, the motor rotor is
connected to the main axis, and the main axis is connected
to the back plate of the mirror with flange. This sheathing
axis installation greatly reduces the axial size. A pair of p4-
grade angular contact bearings is used, and the bearing
clearance is eliminated by face to face installation. The

Figure 1: U-type structure.
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bearing and axis are not constrained in axial direction and
can slide freely, thus solving the axial displacement problem
caused by temperature change. The shafting is installed with
a limiting block, limiting the working range of the elevating
angle. Its structure is shown in Figure 3.

Through comparing many kinds of motors, the split-
type DC torque motor is adopted. The split-type DC torque
motor has the characteristics of stable torque output, such as
good speed regulating performance, strong overload capac-
ity, and fast response speed, etc. It is very suitable for the
photoelectric turntable with higher requirements on preci-
sion. In order to make the output torque of the azimuth
motor meet the use requirement, the torque of azimuth
motor is estimated. According to the moment formula [16]

M = k Mf + Jεmax
� �

: ð1Þ

In this formula, k is the safety factor and the value range
is 1.5~2, Mf is the friction torque (Mf = 0:01N·m), J is the
moment of inertia (J = 0:002 kg·m2), and εmax is the maxi-
mum angular acceleration:

εmax = 2∘/s2,

Jεmax = 0:002 × 2
360 × 6:28 = 7:0 × 10−5 Nm:

ð2Þ

The calculated output torque of the motor should be
greater than Mmax = 0:01Nm. Allied Motion’s brushless
DC torque motor was selected after comparative analysis,
and its main technical indexes are shown in Table 1.

(2) The Grating End Shafting Design. The grating end shaft-
ing adopts 1 to p4-grade matching angular contact bearings,
which are installed face to face and fixed on the U-frame and
principal axis, respectively, through the inner and outer
pressure rings. The grating shafting structure is shown in
Figure 4.

The elevating rotation angle is small, and through the
comparison of various sensors, the fan-type grating and
reading head produced by the MicroE Company are finally
adopted. The fan-type grating is simple in structure, easier
to install and lighter in weight, has higher accuracy in angle
measurement, and does not need more maintenance. The
grating parameters are shown in Table 2.

2.1.3. Azimuth Rotation Shafting Design. The rotation range
of azimuth shaft system is required to be ±60°, but the actual
rotation range of this design is ±150°, which is much better
than the design requirements and meets the accuracy

requirements. As shown in Figure 5, the azimuth shaft sys-
tem is mainly composed of the azimuth motor, base, bear-
ing, U-frame, grating, reading head, protective cover, and
conductive slip ring.

Through the comparison of many kinds of motors, it is
decided to adopt the split DC torque motor. In order to
make the output torque of azimuth motor meet the require-
ments of use, the torque of azimuth motor is estimated.

The safety factor is 1.5~2, friction torque is Mf = 0:1
N·m, rotational inertia is J = 0:019 kg·m2, and maximum
angular acceleration is εmax = 2∘/s2.

Jεmax = 0:019 × 2
360 × 6:28 = 6:6 × 10−4 Nm, ð3Þ

Mmax = 0:1Nm. According to this calculation,
J150LST01B is selected by the Chengdu Micro-Precision
Motor Co., Ltd.; the motor parameters are shown in Table 3.

RGSZ20-S flexible grating band is produced by the
Renishaw Company of the UK, which is used for the angular
displacement sensor of the azimuth axis, and the corre-
sponding reading head type is T1600-10M.

Since the azimuth center light is adopted in the design,
and the azimuth axis system adopts the large hollow axis
system, in order to maximize the axial size of the compres-
sing mirror driven turntable, the bearing and grating are
installed with the spigot shaft type. The motor shaft (the
U-frame) needs to be able to withstand greater impact and
vibration in the rotation process. Therefore, the system has
higher requirements for the azimuth axis, and Si-Al alloy is
selected as the processing material for the azimuth axis. In

Table 1: Main parameters of pitching motor.

Motor
Voltage at peak
torque (V)

Electricity (A)
Continuous
blocked

torque (nm)
Peak torque (nm) Load inertia (kg·m2)

Rotate speed
(rad/min)

Brushless DC torque motor 24 0.773 0.019 0.337 2.131E-05 496

Fan-type grating

Backing plate

Visual reading-head

Mounting plate of
visual reading-head

U-type frame

Anagular contact
ball bearing

Spindle

Figure 4: Grating side shafting structure.
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order to obtain better stiffness and strength of the bearing
end cover, the inner and outer end cover of the bearing are
made of Si-Al alloy. According to analysis, In the course of
rotation, azimuth shaft bears both axial and radial load, so
the angular contact ball bearing is selected for use.

2.1.4. Modal Analysis of U-Frame Mechanical Structure. The
U-type frame is an important part of the turntable; its struc-
ture directly affects the dynamic and static characteristics of
the whole system [17], because of occupying a large ratio on
the quality of the whole turntable on the U-type frame, rea-
sonable light-weighting is very important for the weight of
the whole system in the U-type frame; it can not only reduce
the static deformation but also greatly improve the accuracy
of turntable and optimize the 3D model of the U-frame
(Figure 6).

The ultimate goal of modal analysis is to identify the
modal parameters of the system and provide the basis for
the vibration characteristic analysis [18], vibration fault
diagnosis and prediction as well as the optimal design of
structural dynamic characteristics. In order to prevent the
mechanical structure from resonating or vibrating at a fixed
frequency, we should conduct modal analysis on the weak
parts of the mechanical structure and determine whether
the mechanical structure is stable according to the results.
Its general equation is as follows:

M½ � €uf g + C½ � _uf g + K½ � uf g = f tð Þf g: ð4Þ

½M�f€ug + ½C�f _ug is the nondamping free vibration of the
system, and ½K�fug is the harmonic vibration of the system.
According to the task requirements of the experiment, the
order 6 mode analysis of the U-frame and the support is car-
ried out. The results are shown in Figure 7 and Table 4. It
can be seen from the modal analysis results that the U-
frame can meet the stiffness requirements.

2.1.5. Error Analysis of SLR Mirror Turntable. In the work of
shafting, there are many factors affecting the accuracy of
shafting, [19, 20], but there are three main factors affecting
the pointing accuracy, namely, the shafting sloshing error,
the torque motor control, and the position element detection
error and random error.

(1) Angular Sloshing Error of Elevation Axis.

(i) Elevation axis sloshing error

Matching bearing angular sloshing error is about 1.5”. At
the same time, considering the machining error of the U-
frame, as well as factors such as machining concentricity,
fit clearance, and assembly measurement error, the equiva-
lent synthetic clearance of elevation axis and radial direction
is as follows:

Δe1 = 0:002mm: ð5Þ

The angular sloshing error is δe1 = ðΔe1/L1Þ × 206265}.
Left- and right-end bearing span is L1 = 128mm, so δe1

= 3:22}.

(ii) Positioning error of position element

Fan-shaped grating is adopted to achieve precision as
δe2 = 3:9}.

According to the experience, the random error can be
controlled at δe3 = 0:3}.

Therefore, the pointing accuracy of elevation direction is
as follows:

δE =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
δ2e1 + δ2e2 + δ2e3

q
= 5:06}: ð6Þ

(2) Azimuth Shafting Angular Sloshing Error.

(i) Azimuth shafting sloshing error

The calculation is based on the matching shafting angu-
lar sloshing error of 1.5”, and the equivalent synthetic clear-
ance in the azimuth and axial direction caused by the
machining error of the axis and shafting block, fitting clear-
ance, assembly measurement error, and other factors is as
follows: Δa1 = 0:003mm.

The angular sloshing error:

δa1 =
Δa1
L2

× 206265}: ð7Þ

Shafting to elevation axis span L2 = 120mm, so δa2 =
5:16}.

(ii) Positioning error of position element

Renishaw grating is adopted to achieve precision as δa2
= 1}.

Table 2: Parameters of fan-type grating.

Position sensor Quality (g) Measurement accuracy (arc-second) Distinguishability (arc-second) Maximum measured speed (rpm)

MicroE 5 ±3.9 0.618 824

Pedestal

Visual Grating Protection shell Guide strip slide
Reading-head

Bearing U-type frame Azimuth motor

Figure 5: Rotary shafting structure.
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(iii) According to the experience, the random error can
be controlled at δa3 = 0:3}; therefore, the azimuth
pointing accuracy of U-frame structure is as follows:

δA =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
δ2a1 + δ2a2 + δ2a3

q
= 5:26}: ð8Þ

The calculation results show that the design of the U-
frame structure achieves the precision requirements of the
rough tracking unit designed by the APT subsystem.

2.2. The Structural Design of L-Type Rough Tracking Unit

2.2.1. Shafting Design of Rough Tracking Structure. Accord-
ing to the functional indicators, in order to meet the require-
ments of technical parameters and enable as much light as
possible to enter the parallel optical tube in parallel, the opti-
cal antenna and the parallel optical tube can be connected
with a support, and an optical antenna is also able to com-
municate with three simulated target sources at the same
time. The overall structure of the main optical receiver is
shown in Figure 8.

(1) Elevating Axis Design. The system adopts the design
scheme of a cross-tracking frame; the mirror deviates for-
ward from the axis of the elevating axis, so as to get rid of
the restriction of the support frame of elevating axis. In

order to avoid the azimuth axis bearing the unbalanced tor-
que caused by the eccentricity of elevating frame, the azi-
muth axis intersects the axis of the elevating axis, and the
parallel transport of the mirror is small during rotation,
which cannot affect the specular reflection efficiency;
through the optimization of the structure design, we can
avoid the interference among adjacent lens caused by paral-
lel transport. Some components of elevating shafting mainly
include elevating support frame, deep groove ball bearing,
mirror, fan-type grating, and fan-type voice coil linear
motor. The elevation axis structure is shown in Figure 9.

The elevating support frame is designed in an L-shape.
This structure is convenient for axis installation and debug-
ging, and the static deformation caused by the support frame
rotation is relatively small. Although the stiffness of the
structure is slightly weak, the motion of the elevating axis
belongs to the swing cycle and has low stiffness require-
ments. Such voice coil motor can be fixed on the elevating
support frame, not only taking advantage of the radial
dimension of the elevating axis, but also shortening the
dimension chain. When the voice coil motor swings at a
finite angle, it drives the mirror to elevate. In order to reduce
fan-type grating ruler track and elevating axis alignment
error, the grating mounting plate, mirror support, and ele-
vating axis shell are designed into a whole; in this way, the
center of the arc-graduated track on the grating scale can
be ensured to be on the same axis as the elevating axis during
elevating motion, and the transmission error of the structure
can be reduced to a certain extent, which makes the whole
axis system more compact.

(2) Azimuth Shafting Design. Shafting structure is shown in
Figure 10. Azimuth shafting components mainly include
the position axle, bearing, azimuth motor, flange of grating,
rotary grating, and shell. According to the load characteris-
tics and system requirements, the hollow motor shaft is
selected as the azimuth shaft. Both the motor and the circu-
lar grating adopt the shaft sleeve mode designed by the tra-
ditional turntable, so as to shorten the axial dimension of
the whole shafting.

Azimuth shafting is designed as a single-ended fixed,
ladder-shaped hollow shaft, which is installed in the order
from top to bottom motor coil, DC torque motor, matching
bearings, bearing inner and outer rings, grating joints, and
rotating grating; the motor stator is connected and fixed by
pressure coil and structural glue; the circular grating and the
grating connector are connected and fixed by epoxy adhesive;
the shell of bearing system is fixed; and the inner hollow axis of
the bearing system is driven to rotate when the bearing motor
rotates. In this way, when the motor rotates, the circular

Table 3: Main parameters of azimuth motor.

Motor
Peak voltage at locked

rotor (V)
Electricity

(A)
Continuous locked-rotor

torque (nm)
Peak torque

(nm)
Load inertia
(kg·m2)

Rotate speed (rad/
min)

J150LST01B 28 3 0.84 2.1 0.5 400

Figure 6: U-type frame structure.
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grating and elevating can be driven to rotate together, so as to
achieve azimuth motion. The azimuth motor is Allied
Motion’s brushless DC torque motor, whose type is the same
as the U-frame brushless DC torque motor.

2.2.2. Mechanical Structure Strength Analysis. If the one-to-
many rough tracking system can operate normally, it is nec-
essary to carry out static analysis on its weak parts and struc-
ture, and it must be ensured that each part meets the
requirements of the experiment. As one of the weak parts
in the system, the elevating L-type frame is analyzed for
force analysis. The force acting on the outermost tip of the
elevating axis will cause the maximum deformation of the
L-frame. We analyzed from two situations, and the analysis
results are shown in Figures 11 and 12.

The force direction is in the positive direction of z-axis
and acts on the farthest end of the elevating axis.

The force direction is in the positive direction of x-axis
and acts on the top end of the side support skeleton of L-
frame.

It can be seen from the analysis results that the L-type
frame can meet the stiffness requirements.

2.2.3. Design Calculation and Selection of Key Components.
The L-frame shafting system of the laser communication ter-
minal adopts the frame structure, which mainly consists of
the bearing, motor, encoder, and so on. The parameters of
the motor determine the feasibility of the structure to a cer-
tain extent. After investigation and research, the azimuth
motor adopts the split DC brushless torque motor, which
is very suitable for the high-precision turntable. Therefore,
the azimuth motor chooses the brushless DC torque motor
produced by Allied Motion, type MF0060008-A00-z. Due
to the limitation of axial size, the elevating shaft system
adopts voice coil motor, type VARS0008-026-00A, and its
main technical indicators are shown in Table 5.

(1) Moment Checking Calculation of Azimuth Motor. The
maximum angular acceleration of the optical receiver azi-
muth rotation is 2°/s2. After software analysis and modeling,
it can be known that the weight of the bearing frame is
1.25 kg and the moment inertia about the bearing system is
0.00142 kg·m2.

M = Jβ = 0:00142 × 2
360 × 6:28 = 0:00005Nm: ð9Þ

The calculation shows that the selected motor meets the
control requirements of the system.

Figure 7: The results of U-type frame modal analysis.

Table 4: The data of U-type frame modal analysis.

Model no. Frequency (hertz)

1 437.37Hz

2 1544.9Hz

3 1621.4Hz

4 2015.7Hz

5 2312.8Hz

6 2552.6Hz
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The motion of the elevating shafting selects the fan-type
voice coil linear motor, type VARS0008-026-00A, and the
main technical indicators are shown in Table 6.

(2) Torque Checking Calculation of Elevating Motor. After
software analysis and calculation, the quality of support
frame and mirror is about 0.461 kg during elevating rotation,
moment of inertia is 0:000513 kg·m2. According to the par-
allel axis theorem of inertia [21],

Jz = J ’c +mk22: ð10Þ

J is the moment of inertia of the object, parallel to the z-
axis and passing through the C axis of the center of mass; J ’c

is the moment of inertia of the object, which is parallel to the
z-axis and passing through the C axis of the center of object;
m is the quality of the object; and k2 is the distance between
the z-axis and the center. According to calculating of the for-
mula, the rotational inertia of the supporting frame is
328 kg·mm2 relative to the elevating axis, the rotational iner-
tia of the mirror is 2864 kg·mm2 relative to the elevating axis,
the rotational inertia of the elevating half shaft relative to the
elevating axis is 5.22 kg·mm2, the rotational inertia of the
voice coil motor rotor relative to the elevating axis is
453 kg·mm2, the rotational inertia of rotor fitting relative to
the elevating axis is 32.2 kg·mm2, the rotational inertia of
the grating mounting plate relative to the elevating axis is
78.5 kg·mm2, and the inertia of the counterweight relative
to the elevating axis is 982 kg·mm2.

The maximum angular acceleration of the system is
0.52 rad/s2, the safety factor is 1.5, and the torque required
for the turntable is M1 = 0:004Nm. Combined with other
factors, this elevating motor is selected to meet the require-
ments of use.

2.2.4. Shafting Accuracy Analysis. In the work of shafting,
there are many factors affecting the accuracy of shafting,
among which the main factors affecting the pointing accu-
racy are shafting sloshing error, torque motor control, posi-
tion element detection error, and random error [22, 23].

(1) Elevating Angular Sloshing Error.

(i) Elevating sloshing error

The matching bearing angular sloshing error is about
1.5”; at the same time, considering the machining error of
the L-type frame, as well as factors such as machining con-
centricity, fit clearance, and assembly measurement error,
the equivalent synthetic clearance of the elevating axis and
radial direction is as follows:

The angular sloshing error is

δe1 =
Δe1
L1

× 206265}: ð11Þ

Figure 8: L-type architecture.

Elevation
axis

Voice coil motor

Mirror L-tape frame

Figure 9: Elevation axis structure.

Azimuth
motor

�e position axle

Shell

Visual reading-head

Bearing

Grating
ruler

Figure 10: Azimuth shafting structure.
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The left- and right-end bearing span is L1 = 52mm;
therefore, δe1 = 5:95}.

(ii) Positioning error of position element

The absolute induction synchronizer is adopted, and the
absolute precision reaches δe2 = 2}. According to the experi-
ence, the random error can be controlled at δe3 = 0:3}.

Therefore, the pointing accuracy of elevating direction is
as follows:

δE =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
δ2e1 + δ2e2 + δ2e3

q
= 6:28}: ð12Þ

(2) Azimuth Shafting Angular Sloshing Error.

Table 5: Main parameters of azimuth motor.

Motor
Peak voltage at
locked rotor (V)

Electricity (A)
Continuous locked-rotor

torque (nm)
Peak torque (nm) Load inertia (kg·m2)

Rotate speed
(rad/min)

MF0060008-A00-Z 24 0.773 0.019 0.337 2.131E-0.5 496

Table 6: Main parameters of elevating motor.

Motor
Peak voltage at locked-rotor

(V)
Electricity

(A)
Continuous locked-rotor

torque (nm)
Peak torque

(nm)
Load inertia
(kg·m2)

Rotate speed
(rad/min)

Voice coil
motor

6 1.78 0.05 0.08 8.00E-05 1000

Figure 11: The displacement cloud diagram of the z-axis of L-type structure.

Figure 12: The displacement cloud diagram of the x-axis of L-type structure.
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(i) Azimuth shafting sloshing error

The calculation is based on the matching shafting angu-
lar sloshing error 1.5”; at the same time, considering the
machining error of axis and shafting block, fitting clearance,
assembly measurement error, and other factors, the
azimuth-axial diameter equivalent synthetic clearance is as
follows:

Δa1 = 0:0015mm: ð13Þ

The angular sloshing error is

δa1 =
Δa1
L2

× 206265}: ð14Þ

Upper and lower shafting span is L2 = 58mm; therefore,
δa1 = 5:33}.

(ii) Positioning error of position element

Adopting relative induction synchronizer, the absolute
precision achieves δa2 = 2″.

(iii) Random error

According to experience, the random error can be con-
trolled at δa3 = 0:3} [24].

Therefore, the azimuth pointing accuracy is as follows:

δA =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
δ2a1 + δ2a2 + δ2a3

q
= 5:7}.

Therefore, the comprehensive pointing accuracy of 2D
turntable with L-frame structure is better than 6”, and the
comprehensive pointing accuracy can achieve the design
requirements.

Figure 13: Sample machine of U-type frame.

Locking
mechanism

U-frame structure
tracking system

Connecting
mechanism

Vibration test
bench

Figure 14: Vibration testing of U-type frame.
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3. Conclusion

In summary, it can be seen from the design of payloads of
the L - and U-frame rough tracking units that both struc-
tures can meet the technical requirements of orbital micro-
star laser communication. However, the strength and
reliability of the U-frame structure is better than that of
the L-frame structure, and the comprehensive pointing
accuracy is better than that of the L-frame structure. There-
fore, we choose the U-frame structure SLR tracking and
pointing system for processing and assembly, so as to carry
out experimental verification of the principle prototype. A
sample machine of the U-type frame is shown in Figure 13.

It is necessary to test the technical parameters and to
verify the working performance for the optical pointing,
acquisition, and tracking (PAT) of an intersatellite lasercom
terminal on the ground in a laboratory [25]. Vibration test-
ing of the U-type frame is shown in Figure 14.

Therefore, in the constant temperature laboratory envi-
ronment, we carried out a random vibration environment
test of the whole machine, with the test magnitude of 12 g,
to simulate the influence of the spatial random vibration
on the structure and to verify the calculated data. The test
results show that the U-type SLR tracking and pointing sys-
tem is reliable. At the same time, the structure improves the
ability of the tracking and sighting system to resist the trans-
port mechanical environment, and its structure does not
affect the precise parts of the tracking and sighting system;
thus, it is ensured that the rough tracking accuracy achieves
the requirements of low-orbit microstar laser communica-
tion technology.
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