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Influence of linear gain modulation lidar system parameters
on range accuracy
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Abstract: Range accuracy is one of the most important parameters in a radar system. Research on the
influence of range accuracy has an important value to improve the laser performance of radar. As a novel
lidar system, linear gain modulation scannerless lidar acquires range information from image intensity by
using the technique of range -intensity mapping. The relationship between range resolution and lidar
system parameters was under investigated, taking different factors into consideration, including the
modulation error of ICCD, the photonic noise at low echo intensity, the detector noise, and the gain
saturation of micro channel plate. This paper presents that, within a certain region of echo signal power,
range resolution can be improved by over twice that of outside the region, leading to great improvements
of lidar system performance.
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Fig.1 Linear Gain Modulation System timing diagram

D, 7 Ot A SERE K O g AR AR M O R
GERH RN T, G D8I 4 WU P ¥ M £, G A R E
B AR WA RO A, )28 4 5 K B

t1+2—

A= | P.GKIMdt=PM1GK; (1)
-t
8 2 48 £5 K A
t,+zl
B= | PGMdt=P.GMr )
w
SN =R (YN Er
_Cc (A P G
mﬁ%s P, G) (3)

2 RS THESS PRI

LRPER S AE O IR B an A B) s
R A 2 (3) T, 34 25 9 1 L% K, JKEE(E A 1 B,
WG Py P, FIE 4 GG, #RXT IR B (A 520 | iX
X FHEBEOCHE A ER L BAXE@)HAT
o, WA

_Al[C A P Gy
P ELR S BOTT - A 75 B0 35 AL 290 1 T JEE 8 AR=A( 5 P, e) (4)
B N 1H E 1 25 Wi 2 A9 K FEAE , P R IO 2% A4 06 (H PR B A XTI 22N .
AR |8k (887, 88 T, AR, 00, 7 80 )T, 4G | ®)

1 T AA/A F1 AB/B,AP./P, AP,/P,, AG/G #1
MGG, 7= H: 5% 2 1 Wy WL ) i B A AT ] L DA 7T
VIR AT 2R e, BT Rt R .

AR A/[AK |\ (AA (AP, \C [ AG, |
I?_\/(k) w2 ) 2[5 w2 G ©
R ARG &, BT R4S 5060 T 0%

WIS R GBI BRI
2.1 VISR MR

BRI K R BRI R S8,
A AR P50 0 4 P 5551 S O 434 24
A AT PR £35S T R 52 4 e D, LI
R 3 R A R (BT 5



%43 ROFE . AMERANRETERAELRK TN A YR 927

U(t), 38 8528 G AR 0

A G () 2 POl 3 MR 3 45 5 o O Rl A AR L o
TARMEERS TAERMAET, RIEW o fF7E—1
AL o Rl A A R A, PRI, X T R 2 R
WA o BIEZY N 400,

Xt 23 2 (7) P S U 23 T A+

AG _a AU(Y) (8)
G 4 U

B a=40 W 1R A A Z(7), WA : AG/G=10AU (t)/
U(t), o3 45 A8 3 20 Lol R ARG I — A i
S, VEITRG B XTI R RS B (4 R e ] 2 T

— AG/G=0.001 ./.,-""
--AG/G=0.002 o

- AG/G=0.003 .
---AG/G=0.004 -
-=AG/IG=0.005 .~

(%3

N

Range accuracy/m

S = N W

400 600 800 1000
Range/m

<
[\
S H
<

Pl 2 ] A 32 o I BRE R 2 14 5 i iy 4%
Fig.2 Relationship between ranging accuracy and modulation

accuracy

F L 2 AT, 7R ] % 1 RS BT 0 B
T RS PR 2 N BN B R DRS04 1 i
BN, o R EAR L T sRBUR AR RIS SR
AE A% 35 5 0.5% , JI 34 25 14 il &L % AG/G=5%, 14 25 14
il B ARG Ak/k =~ 5%, H1 T I i &5 5 O gk
PRI, I, TCie SO IR ok 22 /0, 8 il Ak o %t
FRG BE 19 52 ) SR AEAE Y
22 REEABHFME

A F1 B & ICCD 132 4 1) ] il 38 25 W A1 46 2 1 25
WA AR B, R HR 25 A B I ZE R ICCD R4
UM RS DR, AR ICCD B M L SO

fA . 9)

ICCD {4384 3% %5 F1 CCD ZH i, CCD 71 3 it I
FEAR /N, HAF W L BE 935 5] 60 dB, [H L, CCD 47 &
(5% M) AR TR AL R b i AR 225 Y g
T o TG I 5 25 1 M 75 A 5 ' R [P A M8 75 il 3 AR
MR TR i I B X I A R A S i 1R 3
Fis

(%3

L B
T T

Range accuracy/m
(=] —_ ]
. :

<

200 400 600 800 1000
Range/m

Pl 3 e b Sk 3000 BEF RS B2 %) 52 i oy ¢
Fig.3 Relationship between ranging accuracy and SNR
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