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Scannerless Lidar Range Image
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Abstract Simulation research helps to aid and optimize the designing of gain-modulated scannerless lidar, and helps

to analyze the configuration and imaging principle. A theoretical model of the gain-modulated scannerless imaging

lidar system is established. A simulation software for gain-modulated scannerless lidar is programmed according to the

theoretical model. Simulation results and experimental results show that it is helpful for the designing and parameter

optimizing of gain-modulated scannerless lidar.

Key words laser technique; lidar; gain-modulated; system simulation; scannerless
OCIS codes 040.1520; 040.5160; 140.5670; 280.3640; 280.4570

1 g E

BURBOGHE IR EE S AR LR 5% 4
BAFRE AN AT . BARBOE T B WU AR T
A LA Ry 4 UG A AR R U PR, bR
i BURBOL T A AT EOCHL % & BA BUR
JE PR ST ARG A RN A O A Bk B I s
PR B8 R 3T A R B ST A T Y g o o
FEH A BOG T 3K R T AR R R ke i — FoRr B AR 4T
MRt RIE . BR AL S B, R
H A% 5 [ B 72 42 W0 F 3 25 08 1 09 3 58 7 CCD
(ICCD) $ Wi 119 » 28 P ot a8 22 it bb A1+ 5375 31 H bR

KR HER: 2010-09-13; WKEIMEM TR EH: 2010-12-06

PSS . 3 g UR R AR S ROL E R TR
RS A% oo TICCD s BAT £ AR B A 4% A1 i 45
HORAEAMBOLTEB M EE R R 12—,
HT TSR A i 8 ] 9 A S ROE R S R SRR
JEUHRR R B AR S R SRR RE M R IR IR B 2
{45 A BT T A AR B0 K. 4% B0 2 2 A L £ A
BB 2R B S 4 ARG . L
R LA S 0 AR A I 7 % T R G et R
AR S 38 AR 92 2R TG XL 6 R 4R e T B8 g 45 5 T
WA B E LA P A SCHRR] T 45 99 1 4R 4
il K o RO T IA T A . Yol i X R G

HETB: M3EWNFEE4 (9140A01040307HTO125) %% Bl it i ,
EFER A B B 1976 B LRI WL WA A L 32 NG HL AR S N 28 R S A B TR AR 9T .

E-mail: tangmengl976(@126. com

SIRE A AR (1963—) Lo b B2 8 AR S 0 L B 0 SR RO A5 S A ST T

E-mail: xdsun@hit. edu. cn

0414001-1



T

L

BIEER) BT BESL T RG4S o U7 B A, 45
A5 BB AN H bR SEEE T B AR aT LS ) H FR
B I P A5 R i B AR . Xl T DA 1 AR
6T I A BN A BSR4 (APD) BE
G A B 3 7 ELAR R AR S A B e S X
B — > AR B TC AR AR 1 T A R 3 A A ST 2R AT R 5
FHAE R A AR B TC I A B 2 A A 11 B AL 1
P IRG BT S R G0 TR ) A5 8 oR A B AR AK
R, A B E RS S T
DA (o 00 b R JH K 2 2 0000 ] 5% ) 7R 3K R
M R Gt

2 ARG
2.1 RSGHIR AR 1R R 2

K K v OGS AR R EIR & R OEE R G
FIY IR AW Y, ICCD B 1 #5825 18 by B 18 38
025 20 B 1) 1 25 VR R AR R OB TR R R A
B 1 <DL 2o 42 i 4 0 EOE 4 A o6 ik
M 28 R SR R a5 U B H bR g i O O —
SO Z R PIN B A AR 4 Bt Il TS HL 7
THET R Ao [l a8 R ) #% 1k ICCD T AE7E 48
E MBS R R, 2 H AR R RS ke SO
W2 R GBI, 43 S0 20 5k O v B R L S ) L A
TEHR (MCP) %5t Bt &6 & i CCD 40
EUZ 7R AL A A B R .

[Py

Ilaserpower}—»l pulse laser '—%’ t;;.rs\tsgunt I~
A

computer| controller—»lmodulatorl

: | receiving
system

[photocathodel
+

P13 i 9 il R A M e AR O
BRGNS
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Table 1 Main parameters of simulation when target is the shuttle

Transmitting and receiving unit MCP
Laser pulse width 10 ns Coupling efficiency 30%
Peak power 1000 kW Strobing gate width 3410 ns
Wave length 532 nm Strobe gate delay 500 ns
Emission system efficiency 80% Gain mode Liner
Receiving system efficiency 85% Starting gain 80
Receiving antenna diameter 50 mm Gain slope 8X 10" 57!
Atmospheric transmissivity 0.8 Dark current 107 A/m?*
Photocathode CCD
Sensitive area 254.5 mm?* Resolution pixel 256 pixel X 256 pixel
Dark current 1072 A/m? Pixel width 7.4 pm
Quantum efficiency 8.8% AD conversion factor 20
Fluorescent screen Dark current 2X107% A/m’
Conversion efficiency 20% Full well charge 30000
Accelerating voltage 7000 V AD conversion digit 12 bit
Dark current 1 pA
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Fig. 7 Gain-function of MCP. (a) convention gain,

(b) variable gain
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Table 2 Main parameters of simulation when target is the cystosepiment array

Transmitting and receiving unit MCP

Laser pulse width 10 ns Coupling efficiency 30%

Peak power 20 kW Strobing gate width 60 ns

Wave length 532 nm Strobe gate delay 320 ns
Emission system efficiency 75% Gain mode Liner
Receiving system efficiency 85% Starting gain 80

Receiving antenna diameter 67 mm Gain slope 8X10" 5!
Atmospheric transmissivity 0.9 Dark current 107 A/m?*
Photocathode CCD

Sensitive area 254.5 mm?* Resolution pixel 256 pixel X 256 pixel
Dark current 107" A/m’ Pixel width 16 pm
Quantum efficiency 8.8% AD conversion factor 20
Fluorescent screen Dark current 2X107% A/m’
Conversion efficiency 20% Full well charge 610"
Accelerating voltage 6000 V AD conversion digit 12 bit

Dark current 1 pA
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