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3D imaging LADAR with 2D beam scanner and scan-less receiver
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Abstract

In the previous study, we have introduced the concept of the real-time 3D imaging LADAR (LAser Detection And
Ranging) with 1D line scan of transmitted beam and scan-less receiver. In this paper, we demonstrate new concept of
the real-time 3D imaging LADAR with 2D scan of transmitted beam and scan-less receiver. We introduce developed
key devices which are high-aspect APD array and receiver IC, and prototype of the system. With the prototype, we
realize a 160 x 120 pixels range imaging with on-line frame rate of 8 Hz at a distance of 50 m.

1. FABE

Fox ik, mE#G oMK a A b & R ATRE/R 52 (E A % ¥ > L A% 3D Imaging LADAR (LAser Detection
And Ranging) DB 217> T\ 5, BIEIOWRETIE, BEAXFY N IDDOTA U RGEZ A FTHY, 3D
TR ZGDITITER TN S HICEZ R E AF Y T 0B R H T, T LAE, FEAF ¥
Z DML LB RZEAR Y U VATO D RBEFREL TN A% Lz, FEEEZ B E LIZAR
FAHERT A AR L OEEORER-R A HET 5,

2. VAT LR

REWRE FigLIIRT, 7OLAL—FE2HOTEEN SV AZRE L, BE S5 OREDEE BRA
APD V=T 7 VALV ZET D, ZELIEEEZ2T T/ %E IC BIOT 7 HEER AR HEE I
KB, FRE RE TORRE L BELDEIRE 2 B EH 95, Z OMSRE 2 ot @A U CAHPH
WCEZEEATV, EIE 3RITIRIG 21T 5. ZOMATIX, A¥ v 32 OIXERK lmm OEEE—LDH
THY, /I MEMS 2 7—Z2HWHZ L TL— b IkHz L EDOEERERAF ¥ U NA[RETH D, £-. %150
& RKEREFLOOEBZILAICT D70, ERBAPD V=77 LA BLOAE IC ZHHiBA% L,

2D-MEMS
scanner
Scanner
driver
Pulse laser Signal processor

Vre_f 3

Rt "I
ie — Range

- | i 'ﬁ detector
“-K. ...... \; \K
High-aspect  Trans \Self signal detector

APD array impedance
Amplifier

Figl. Concept of the 3D imaging LADAR with 2D beam scanner and scan-less receiver




3. BRTNA AOREER

FERAAPD U =77 LAIZIET A £ — 7 EHERHEE InAlAs-APD Z H /2, 1§ 50um, & 0.8mm O

FER APD F12T7 LAWRIZ 16 FTEHET DI ET, F UV ASOIREEEZRFEELDD, 2D DAV
[HifE 2 RZBL L72, A APD [T KIEEMEER 65 fi5, WEEIT S50nA, =120 64%, #7k 1GHz, v 7% A X
0.9mm X 1.5mm Toh 5, Z{5 IC % Fig2 |2~ 7, =15 IC X, APD 7 LA &F 106 DOERM 1% TIA
(Trans Impedance Amplifier) (Z XV EELH L, MET L L TCH-EFEEZHNTS, ZHICEIVER
APD V=T 7 LA W —ZERELTEMESEDZ LNTE D, ZOK, BERHEIKIZEY, FE52K
HLTWOARTOAENLDEFZHIITHZ LT, SN A2 UETHHERE L-, %5 IC BLOERE
APD U =7 7 LA & FHE LGNy r— V% Fig3 177,

="t'|"|t

rrh_h-..... |_|r||l"'_.‘ oL [

F|g 2 Photograph of receiver IC

Fig.3 Photograph of receiver package
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