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A Near Range Sensing Device Using Active Laser Diodes

Ungsik Kim. Byoungmoo Kang, Wanjoo Kim
Agency for Defense Development

Abstract - This paper describes an active laser
sensing device using laser diodes and optic
devices. It is able to detect near targets existed
in 360 °directions simultaneously with effective
-ness and reliability. This sensing device
consists of four laser transmitters and four
receivers. Only four transmitter/receiver
channels of this near range sensing device are
capable of 360 ‘coverage. The usefulness of
this sensing device is confirmed through some
experiments for the mock-up targets.

1.4 B

Z1EA NG Fo12 AN Qs BAE LA
71 $18 259 A 7iE o8 Yol 2dAn 3l
o B =Rd&E 360 ° AYFE FAd 7R sA
AAL A7 e BEdolA ZAAM HAE A
B3 o)g 28 L HFAFN d& FFNE P o)
AXe 712 e YolAR-E $45a ZXE WA
Hoj gole HNITE Astd FaN WHE TR e
walely a9 12 FEHCRA LAY ARAMY A%
A FAE 31FE Ul Aol oA Fgo=me:
Aol i 8 BEA (GaAs) #olA rjolox
{laser diode)E AYsn FNBAANE ¥r1eid &
Aol A W (beam)o] FAMERUYLE 90 o4} BHA
A Bt 4709 44 AEdDL BT 360 "AWES @
Zg ¢ A Y. A gaaEod. Agen o
2 4728 SAYYe EZZEVE AR AR
(range cutting)?1%5& 74 2, Aol £ AR FAA
e AL AA Vs @ 245 WdE AL XEd B
BE A9 A843L 9 s}

a8 1. 2AH2| AxiMdAe J2PA

2. 2Ha ZXHAM AAH

2.1 AX MM AlAaEe 3N

23 19 A8 FAECAA G 2o 4702 4488 £
AR Az asln & FAHRE Aodln ZEE
o] &R E HE gdsle Ao 2 AR Z}x}
A Azdo] o]FA gk, dAlFe FAL HolA |
2 PAFE F3A4A 2 HolA tele st kel F
2B 2" uE Re $£A2EH o] & T35
o e ABHZ o|FojR glod, FAYE 438 A
2 A Qda"E BAZE AE ZH4AA AR
(range cutting) 7)5& Y= sABHAX e P
AqUAE A7A ANE2 vyl FL&  PD(photo
detector)$t ¥ AT FAHI i}

Transaitter Opt ics
e T

LD DRIVER
CIRCUIT

Laser
Diode

Control & Decison Part
Include Noise Rejection Logic

s

Receiver Optics
s

Amplifer

B Filtering

Comparator
Lens, Optic fiter Phato
‘mask - dstector

28 2. 222 BRAMY FHE

a#la o) RES 2R E FEHD Aedsd Ox

a5 e 8@l ol AA V% L EXE

o %8 HF 995 Aodste AEZA=R U

°]94°|]E A A2zde Hado] Yoy AN-E PE
Fid Fe 4E€L = AL dd.

2.2 AX MM Aago] 2B

2 dolA FEI 2 9F oA telesdA F
Ad AAA (infra red:IR) #elA B2E fan beam
W2 dold Wg BANANE +UABENE A 9



22 EBAHD Aojxe A2l Ao £/ (system
control clock)oll ¥715w 9 nsec vigy 2%
27t @k EXEo] whaiEol e FA5 7l g2
B &% FehAxr) AV dx oy QALE B
PDel ZAIH el A A = 54 BEFA e} PD
2 ¥ 2E AX FUAE A7ldzlE dEgEs
of A% HAl 1 psec el Hxagepyl @ A&
vk} Zho] ojHF £4lBRAA e Mo AR JF
< A He Aol FAFAA 2H¥E e vjin
(~uV) 8 Zo| A3+ AEI2 T4 AFE 30
o OP-Ampel 93 FEHo] viar|d] s i
g Ags}t 715E guE Hagdgd, o] FAM A
& wAsy A8 BeE¥ (filtering) B HAMIE
471 948 B93 (threshold level) =38 7|50 #7}
o, A A A5F varEy Jiver &
EE9 §F2 #dsivlde 48 89 o8 $yL
3459 g ko) 28 ZA #E (detection
probability)7} A% "t o} #2sr] A& Fo3d
22 A3 AA 7I5(noise rejection logic) & 712

9. 38 32 °] 71%E$ vEd 23l

() T
A
[ 1

o 3. BAEHA 7ise S

—

oA AA~89 control clockd] E71se} LDgAl &
8 F8 FHo] olfo Xz=z FHEAL d9(look
gate) & EXA T 49 (inhibit gate) & AR 1
g 33 Zo) AT 4R EF AT, HEAL PLE
¢t ¥lmrl 29 Aavt gD SAAZE FhAAN R
7} 290l velx o HA EFE o A5
#Ee decsionH B9 A% (counter)d] 7
o wh FRAZL FIhel vlar] 8ol dAsE H
FA3 FHEkel Aad #Aglel ol A8 9%
Rolel wdsted decisiond 29 AFE 27188
ol#HF HEAZ 99 AY L AFATY AP 7
R #E(detection probability)d] WH& Fgg 74
T 8% AANSI HBR old dig B g0 B
a8k, 99 BFAM P2 FEHo] counting®
Az £#71 44 NY A ¢ BEE9 ESAHEE 35
DA Bk olgA HuaA B ads] AN
Y 4 oy WRF L FYse F8o] Ao 2 A
257 dd,

2.3 2Ae] &X HA AA"He M

2R Fo FARE AV A% ¥4 gol
2R A ZAAstax e Al @ EBE 285 o
€ LDY €% (minimum peak radiant power) %
PAEZ  (pulse width), W5 Hx2$  (pulse
repetition rate), @A ogl e 4 FHd wWE
FA%2 PDEA € FEHN 2 g EFo] it

LT F44139 Atz 97 A% 18 AgE
AMed & (1) ol vehio] £4A¥4M Herts
¥ AX powere 7E 715 AFS BdY9 OP-Amp

9 FZx 9 g9E AR AP & N2de o
3x10° (W)l g Aestint.

P, -R-¢-x
Tt'Tr'D"L’Ar
(L <2R)

P= 1

T, : 43829 Transmittance
o @ BEES WAE

L: BE8e A7

AB A7 Wol (Aperture size) o|th,

>z
4

A (1A AR Aedrted A4 powers T+
d A% AFZES #Ad9 OP-Ampd FEX ¥ didE
of oa} AAHY B AlAge o 3x10° (W)d @&
Agagch, FH8 FduA powerE BFIFe HF
2 292 EREs Aol ek 10muldl x o
ANE A8 e 44D BF Imd de EXE 9
g $4 powerst 10mA=S ERIEEN ¥l
%41 powershe] ¥lE oF 1000:1 o) H9, olF% g
& dynamic ranget ## AAINEZ HA9 & dHo)
51 o] FHAsA A8 5% 4ATRE @e HquA
& golSolye FAFEFA ] o] Hasith
wd R=10 m, L=1lm, ¢=02, T.. = Tr = 0.8
Ar=0.6X10" m ojzhad & (DA P 20 (W7}
fv) o]R& pulsed-type WEH #HolAR rhedict
o818 LD duty factors hEE 0.1% vigtelez
system control clocks) E718 #& LD §28 &
71 98X e 2l FEINEI sty dvAHe
2 128 49 T2 o] @e] & & dAydM=z
)2 et oA FEIRE FEIYY. FHdE
B AR 724 o8 A capacitordl FHE o -
12 SCRY ZL switching 248 ALgdld &

1 %
Aoz vA AA 9 nsecd] EF 2y FHoA B2
2 B0l gu ol WARARdE eNHR £4 A
9 A7 3224 B89 WA F2E 9vix € #F&
HAES BEY d8ME dold FEIE AHA g2
o] PastA "t
ol g N Fad 48 VANITE MY AT ¢
Arel HAS std ¥ AgL G-g3 2t
D
LD \\/?g
2y
o
Z S I

L

8l 4, edubXel pulsed-type LDS| &

- 2337~



#e HAZ S nk AZE AYEZ FEZ3) A=
HolAZH(transit time)el &S PD ¥ 2T SEx
rollel HWe FuFLEE SR 29EFEdE
(premplifier) 7} B8 3},

B A3 e series load type ¢ SE3 2 &
g3gon o] Wae APogE WISAo] Fein v
2A FHol gdoie Folv 1Y 5% & vepd AHoj
o}k, AeE PDe responsivitye 0.6 [(A/W)el2=2
A& $alpowerst 3x10° (W) #A$ PDel) 32%
HAFle 06 x 3 x 10% =18 x10°% (A) 7t &
o d7l $8% HAMsEEEe 2RAY 3, AFH
ggE AAGN 9% RC BH LA, AAAA FE7)
9 FEZx 2 dIgE ZHF| Ut

Vi=I, R, (2)
t,=2.2+ (R+Ry) - C, (3

4 (2)9A AHE ALE A d FEXE B
2z 3 2 (3) 23l transit time HAA HB=2
A3 288 A g dojer g} =l
ZE7)9 fdEL tF e AFo Y2Ed g 439
27‘1“1 2] (3)elM R: ¥ Cpoe PDAA W9 3ho

ol E&

PD
id B .
=
jRL

a8l 5. PD2 Series load¥d XCIZES

3. 272 ARMAN NAde] 78 % Ay

$ARe HolA tolese HgM Yoy AP L
£ #4 peak powerZ} 30(W]Q ¥t=A LDE A3}
o PRR(pulse repetition rate) ¥KHz® FE392
9 43R E A& HEY beam spreader L
collimating A=Z FAINYT. FARE A& uisd
2o} range cuttingZls R AH4® £4 #HolA t}ol
clexeol HAYY ojgde FRLE AF}ddE optic
filter7} ¥ =o}A it analog deviceAlel ADS811
OP-Amp F9o2 FAY ZEZI=E HA/ARsA
CAHEEtg ey, ol e Fug YA E 5SMHz o4, FF
= 1300- 1600¥1 (At &), AY Ad F9 100
KHzel $8 54& 7AXd. &9 #£4 Aze vla
7] g24d o3 dAE Agrst 715 =gz Ay
o 23 »0)z AA 715E XY Ao 2 By
28 T2aYP75Y =342 (EPLD) 2 vlo)l22 =
EAAE o|4F HAE A 224 Y R B
o AP A gndEFS FE T 5 9A dFe
W &£4A4 ¢ndF9 ¥R AEIA dEg.

29 62 AF4HE 2ARE veld Rojn 4y =

e o) BmolAYH 4m 744 9B Lol FaA
9 ERE )FAANEA FNE WEFN HFA
2 299 ZAE Yoz BEEE TAARLE EA

a8 6. 2zl #x Z3

4.4 £

g dFdA e dxH dolAE o83t 360 ° AW
Te Aoz AAE F e ZeFoax A
AE SAY FAAME A on) FAAMg 2
e BA R AR dd F%5E H4dd. 2o §3
< o] 8% 44 4¥E Fied 4BE AN A3
AUA BAEE 898 + 3oy & &AM AL
2 248 @AM e 2292 3R A5E 5 A4
ieﬁc}-’r‘%‘ré A A Eold] 8 & F gt &

# &)

{1) Motorola Inc, “Optical Proximity Sensor Develop
-ment Program”, Final Report, AFAR-TR-73-52
, 1973

(2) RCA Inc. “A High-Speed Pulser For Injection-
Laser Diodes”, Application Note AN-4741A

(3) Henry W. OTT, "Noise Reduction Techniques in
ElectronicSystems”, Wiley-Interscience Publication
, 1976

— 2338 —



