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A design of micro scanning mirror
based on laser radar system

LU Ying
(College of Mechanical and Electrical Engineering, Xuzhou College of Industrial Technology,Xuzhou 221140, China)

Abstract; In order to meet the technical requirements of high line count and long-distance detection of lidar systems,
an electromagnetic laser micro scanning mirror mechanism for hybrid lidar systems is proposed. The mirror diameter is
12 mm,and the micro scanning mirror is made of TC4 titanium alloy material ,and the "I-shaped" mechanical struc-
ture scheme is proposed. Nastran software is used for mechanical simulation analysis,and a test platform is built to test
the performance such as deflection angle and resonance frequency of the micro scanning mirror The experimental re-
sults show that the first-order resonance frequency of the laser micro scanning mirror is 298 Hz,and the maximum de-
flection angle is 8. 12°, which satisfying the technical requirements. Compared with traditional MEMS scanning mir-
rors, it ensures high resonance frequency and improves the optical aperture, ,which is of great significance to the fur-
ther industrialization development of lidar.

Keywords :lidar; micro scanning mirror ; scanning mechanism; resonant frequency

1 3 IR 1) W R BR800 B YR 42 4E 100 km/h 42
Wi SCHARMAW LR, A S AN  HEsh FHLE" ", 75 ICVCTO g2 4 )y 4

MR T H— 500 R PG, BB A R BRE R T 96 RS MM B &R I EOE

SRS — BRER R EERBOE  H A, DU HBT BN & A5 e i

TR A S R R B AR HOREBM R,

B R OB A T I R WO 1K LA J WU AN 4580 HUARZE

il

EEB B 92 (1967 - ), L, Wi 4, @l #A4%, F 2 MNF IR T M3 e, CAD/CAM J7 [m] (i 5% . E-mail ; xudsly @
126. com,
W fa H HA:2021-08-12 ; {&1T H #A:2021-10-25



B 5 44 No.6 2022

fli oedF — M TROCE BB MIR BT 901

TARFURMAK 5 5% O B W7 g [ S R s
FOE T 1 XA MEMS 60 1R 42 B0 76| AH 458 [ 760
BEIA N 2 i AR P O 5 38 7 i, BT TG
RS R P, (H S I R T AR U B RO 4 25
JR R IR AN BE 5, BT LAY B 9T Y AR 4R TR AE
MEMS Bt ik . MEMS B30 3 A8 B L
o T e 1Y) MEMS $RBE, R BUNEBUE 8 . X
BROL0 ] 33t 1 MEMS FI4 51 APD 21 1% 1) 30t
ik BRIER 20 m, M BERSE 40 em, {H Y45 MEMS
Fy il 3 T2 H MEMS 53 18 943 208 6 AR A FR
TR MAL N 7 mm, X 25 T #OE T kA EE
Biggt ot

R T 2 T TR BRI B, K
PRBEM N AR AR SCET T 3 F gAY 12 mm B
RMBOEIREE, 1 T« TIE” BHLRES 4 7 %, 7
FIF Nastran #BAFHEAT T J15445 AT, — I EES
304 Hz, H-44 8501 5 003 1 bR 5% 100 D 5 1 12
SRR EPERE . L0025 R U] OB AR B M
— B IR AT A Oy 298 Hz, 5477 HL45 RAH LR 25
2 %, Fe K AwmL AR 8. 120,
2 WIREHAEERS

TR T 15 R G0 B4 O K 5 o, ¥
SRR, G IR A MCU 453 541 35 DU AN 843,
B 1R,

L

______________________

e e £

—— [wanw ! X
! VbR |
UUBRGE

_______________________

TR AL #2 AFAPD/ BBOEE |

1
| FFlAPD R4 | i
|

_____________________________

K1 RdREEROL T I8 BEAE &

Fig. 1 Schematic diagram of the micro scanning lidar
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Fig. 2 The typical 3D point cloud image of lidar
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Fig. 3 Mechanical design of the electromagnetic micro-scanning
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Tab. 1 The size parameter table of micro

scanning system
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Tab. 2 Material parameters table of micro

scanning system
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Fig. 4 The first-order to fourth-order modal analysis diagrams of

the micro scanning system respectively
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Fig. 5 Physical drawing of the micros canning system
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Fig. 6 The test diagram of laser micro scanning vibration

resonance frequency
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Fig. 7 Schematic diagram of experimental platform
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Fig. 8 Schematic diagram of the angle calculation
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Fig. 9 Test diagram of the angle range
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Fig. 10 Test diagram of the angle accuracy
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