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Performance Test and Analysis of the Laser Radar System
Prototype for Mapping Application
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We present the results of performance test and analysis of a laser radar system prototype for mapping applications. The laser
radar system consisting of fiber laser and avalanche photo-detector and other related component modules was designed and
manufactured. The laser radar system now has the status of a prototype for the testing of laboratory performance. Main
performance parameters of the system such as laser source characteristics, range accuracy, extinction ratio, and false alarm rate
were experimentally measured and the results were analyzed. It confirmed that the laser radar system prototype is performing
at a proper level.
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glo]# #o|t|(Laser Radar H= Ladar)= #o]AE A% glo]A oy AlAFE RIZHEoF A Ae-§ /\l/\E“ 32}
of e FAS Fell RASHL FAORFE HEAREo] Fof 4 YAA = 5, AR 'BorollA FARRT], 7 AFEA,
o= FAEE HAE7I0M AR B Flold AlLE ol HAE S A7), wE=F71E =AY %Oﬂ 282
oltt. HojA Falo] ARE HA 9] HAom FE dA H T Ak
© 32 22k AHe} FH7H| Y] AR JEE T A5t & =0l A= W (mapping)§ 32H G4 FlolA ol
o] #29] 32k Y= ¥& = vk olnf v|=ZE(micron) A AAIY AeAd B E420E AlskaA ok W
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FIG. 1. Schematics of FLAME system sensor unit.

FIG. 2. Configuration of FLAME system prototype.
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FIG. 3. Sequence of optical transmitting and receiving signals of
Laser radar.
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FLAME AA19] 77] A #lo]A] ¥ FA ¥hEE 80 kHz
2704 ¢k 4.3 ul(H A 4.0 ul, Hff 4.6 u), 140 kHz =7
of Al oF 2.7 wi(F] 4~ 2.5 uJ, |t 3.0 u)) =29 HA oA
E 7= Aeg ERIEE AL a4E = $gE
ZF A FlolA &¥e] A oyA|= ZHz}F 80 kHz =719
A 3.5 ul, 140 kHz ZZAoA 2.0 ul o)A} o|th ZF JdAfo]
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7ro] FEYo Aol FF HAYL A 5 FEOR X
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TABLE 1. Pulse energy of Laser radar source (unit: WJ)

TABLE 3. Range accuracy measurement of Laser radar (unit: m)

HANLE S ol A Y
E]]O]x{iﬁ%g#a = 80 kHz 140 kHz 2ngn Aol |y, #2 #3 #4
1 4.5 2.9 1 498.52 498.81 498.87 498.91
2 4.3 2.7 2 498.56 498.86 498.92 498.87
3 4.5 3.0 3 498.53 498.75 49891 498.80
4 4.1 2.5 4 498.52 498.97 498.81 498.92
5 4.6 2.8 5 498.54 498.90 498.81 498.84
6 4.5 2.9 6 498.54 498.84 498.86 498.91
7 4.0 2.5 7 498.56 498.90 498.85 498.92
8 498.50 498.74 498.93 49891
TABLE 2. Beam divergence of Laser radar source (unit: prad) A B 498.53 | 498.85 | 498.87 | 498.88
P j—}.-i—‘f_»X]— 0.02 0.07 0.05 0.05
R ISPEE TP 80 kHz 140 kHz A S = 0.03 - - -
1 147 142
2 142 138 ol 32 AHE AlFslTe E2Folth 34E A9 4
3 140 130 olg| 9] AlFAL A2 AE=(range accuracy)= H7} & 4
4 132 120 oIt} 7le] Hep o] L Q= Ao HAS AN
5 IE IE A5 dolAl dloleis FHAAN Bsg EHe] Ay
= = - 5 BAslel, 2A5ko] 78] Aot Hold 2aK(lo)

1.085e+02
1.068e+02

FIG. 4. Beam profile of Laser radar source
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FLAME A412] 77} A4 dlo]d waizke B2 uhas
80 kHz Z 7oA H A 95 urad, |t} 147 urad©. =, 140 kHz
ZAoA HA 97 urad, )] 142 urad 0.2 A= Q) A]A
SolH RTE: 43R 2 A dlolx o] wazke
150 urad oJ3folck. 2k ALAIAIe] HolA] wAlzto] AT 4
A5 pEalt QAT 59 Ade] 249 Wizt AHe o
A7F Qe Ao woE g golA Holy A4 g5

Alo] o] FoiAd AEAE st WRA FedE
Z213 Zoltk. 19 4= FLAME AlAJo]] A8 glo]#] %
4o 37 Zrukds S4% Aifolrh

3.2. H0|X #o| Hz| Me=
oA #lojtle] A A= wH o =3 W 2 o

o] A7|& H7g = k. AlFFARe] FaAleS aokslH
23t 2tk 1) FLAME A3A AAIE vhed |70l A=)
giet 2) A1A19] oA &Y 500 m Gzl Ao $1A]
3k 2.5 mx2.5 m 37|19 4 g3l 23 3) AJA|Q] )
o| x5 WAlate] zF Ade] AR 43S PS5t o=
g A A== ALt E 32 FLAME AJA] 7 49 7f
=g 47 Ade] A= SAEIE H et Aol

# 39 HAANA & 5= 9l BEREA A= 24 A
oA &g AR A dlolEzte] FEHUALE UE
ek o] EEHA} gk A& FUE(precision) E= B
1 I (repeatability) & UEHH F= S22tk AdEE 247t
2ol Az Hatghe] Aolgt A 2.5 mx2.5 m A7]9] 7
Qof| A z+ AW Hlo|A Fo] AbE A|7HX| Q] &4 A=
7} o2 zhgolnt. o] 2hHgh o] ofyn 7 g
oA WAl HHof djs) o] M| W o] 2oz AP
o] QA k7] wiEell Zk A Atolof| A AlA| EH R H7EA] Q]
Ae] zfo|7} AT 4= ik Hlo|A ASA7|(A P =
1 cm)E o]g3ste] B 53 7R A gk Ad 19]
go]#] Fo] FAE= X tiste] 498.51 m o]drt & 3
oA & 4= 9l%ol, A 104 IZH FLAME A[A|2] A
A= oF 3 om 29l Ao R FRIFIE FF w3 F
A3t o)A WAl HHykel HH-e HAsAY ZF Ade]
o|A7} AR = AAE kS NHHoRE HAste] =
£ AQde] A HEes Hrie Aolch ohk, & 39 7+ A
U AgEAge] 229 2712 #wdd] & o FLAME
A 7 AE A FEEE 2 10 em o]t A Aoz
o ZHct
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golA oy AlAHE)S] Ad-Efextinction ratio) 45> Al



T

[e)
ohof| &3
[e]

(@7=w WEZE oA #oly Alad AYA AAY AeAE 4 — R - o] ¢
~HO] 28 ThEE ARE B7kehe A% F9 sholth #4 AelE SAgh E 49 & 5= 747 88 12 dBo
FLAME AJA9] &8 753t HdiAZE 4517 flsisle= 15 dBO] 74 ZElE A83S wf 224 Al SHAH 27
AR R mHTe] ARlE FTHAA 7HEHA AlAEe Heg = Aalst Ao|k
B7¥el= ol AN SE 7Rt A7 0] A 5 o A AH] A e 38 AR SRS 25 ¥
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< Al R FEHATE oF 20 m 0] F g Holal
Utk EA HRARY A159] A|7|7L Zroba] EbEE AR &
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20)7]= shlent ofd3s] 15 em o]ste] gt A

= SRI% 4= Ql%ith o] 25 E FLAME A|
oF 145 dB =91 Z o2 gkt o]

7FA E(visibility) T7] Z7AA] 20% HEAF
le) [e]
JLENG)

Aele Audos
500 m 72f 8
AF2FsE A HiAg
4 E
o] FaEe ok Theat 2tk 1) FLAME A%
. &

%ﬁtﬂi}*lﬁ 7HAA
Holzl Aol ¢Agt 2.5 mx2.5 m A7]9]
Z7] 7 (aperture)

i) 2) AlAle) dlo]A) et
w7

Xﬂ"] /\“’]'g o
10 km o]A}e

1
.

et %
g 54 2THAE
e o
29 AL BHo] thato] FLAME AAlS] &8 Ael 4
ot

|

ZAato|rt,
AE7]0

o= Bkl %
o]

AAE uheE AT FHT
15 dBS] 24 WS X473, dlolA dlole] AlAe]

o] oF 1 km o]
9 7R &(FAR, False Alarm Rate)2 o] #lo|r] A2
OFO}O.

500 m
ZTkOH 228 3) AlAS] A
= =
TABLE 4. Range measurement of Laser radar channels (unit: m
(@extinction ratio of 12 dB)
gleolAAd
Zgm #1 #2 #3 #4
1 497.26 497.53 497.64 497.69
2 497.15 497.46 497.57 497.62
3 497.12 497.51 497.61 497.66 34. QAHE
4 497.19 497.52 497.60 497.66
5 497.14 | 497.55 | 497.61 | 497.62 o] glo|A] o] HAIE|R| FQrS
6 497.17 | 49757 | 49759 | 497.66 A BA AT o] WrEl= B8-S UEeldL) 0|9} 7o
7 497.15 | 49751 | 49758 | 497.65 LAH AT = HE7I FolA oy Al~H XMM e
8 49732 | 49758 | 497.66 | 497.70 off 712late] ol 4= Utk LA R L] &rh= El
Rk 497.19 497.53 497.61 497.66 A #lole AR iﬂ % A 7]= 2] A @U::LO]E]' o]
AEE AHHA %ﬁ}% ami g8 99 4ae 29
T 2~ 0] =] =] o =
TABLE 5. Range measurement of Laser radar channels (unit: m & o 9] fiiwel7] & St FLAME AlA|of @ ZR& Al
(@extinction ratio of 15 dB) 80 kHz HA WHE-S 7oA o] A& 3|3 o2 HAlSH
; WA A2agold AEEE BAAS A 24590 A
o) A A & s
g AR oo - U FRATS QoA e} 2tk 1) FLAME 4]
= O°AN
A oA &89S dua Tl =& 2) AAIY Flol
1 497.40 497.71 497.78 497.80 o = )
2 545.74 546.34 546.61 546.69
3 496.91 497.42 497.61 497.60 TABLE 6. False alarm rate measurement of Laser radar (time
4 49699 | 49753 | 497.69 | 497.66 duration: 10 min.)
5 497.07 | 49758 | 497.64 0.00 gleolA a4& LRCAE
6 49699 | 000 | 497.69 | 497.62 S48l A N (%)
7 497.03 497.53 497.71 497.65 ! 48<10° 6250 0.01
’ ’ : ’ 2 48x10° 15428 0.03
8 497.03 | 497.54 | 49771 | 497.66 3 48%10° 34285 007
A= B+t 503.14 | 44146 | 503.81 | 441.58 4 48x10° 875 0.00
FEHA} 18.79 19.00 18.37 14.41 5 48x10° 21257 0.04
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A BAE 80 kHz HHE-E=2 1087 WAl L(E 48><1067H
glojx] "), AAS] HE77F A st A4S T4
Z4slo] e AHHES ALK X 62 QRS %@ﬁaﬂ%
Ho| Zr}
FLAME AAS] @73H&S 53] ¥ 5
0.1%& Z1sHA] 52 29l & 4= ATt
oFof419] 0.1% ofd} @7 K&
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A2 A AEA 2olA ALY 7] des R
sh= Zlofetk #loA oy ddd AA9] HolA B 5
4, 7B AFE, &FE, 2AEE it deAlEE ¥
o Ay, FEg A A= —‘@}‘ﬂfﬂ = AT 5 AP
AlAI AeAld AaE E‘l"éﬁ}"ﬂ AAIES] e A=A 8
Hop wj3A] g 2dolM 82 2F AA dsid a+

2 2403 ogelth WHE HolA Hoj HE AL W
7t $017] Sl TAEe] L8uED, 0% Fa) TaX o]
g walmel 9 gug shus 9 ol
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