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Study of 3-D imaging laser sensor with scan-less receiver type based on phase detection technique
for the vehicle and tire detection
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Abstract

We have been developing the 3-D imaging lase sensor with scan-less receiver type based on phase
detection technique. We have applied the system to the ETC gate sensor because the system has the
feature of high-speed and realtime imaging. In the experiment, we succeeded in imaging of vehicles and
tires.

1. IILHIZ

Fex X, L=V EHN=WIR EOZ SHIERIZED . IR0 3R T B Ot %175 He RS TR FHI(TOF
Time-of-Flight) i XD3-DAA—T L 7L —H P OB EIT-TEY, ZIET, AT ¥ L AR BRI
FAR3DL—P V[ V=T T AZEA L2 K 3- DL — o H12,3], ZIEAFv L2 L2 5K 8-
DL —H & H[4], HOIEEERL TE/,

A A A AT v L ARIN AR 5 8- DL — oz oW T AEHE K —NMZBITD /U Ay TR H
#H A AT A (ETC: Electric Toll Collection) (233172 B « BLifilifh 503k & ~ i B+ A it 2177,
ETCIZHIF D E R ANER Tld, L — WO BN E OF B RH BI A1 TH)Z % BHREL T\ D, Bl
PITBIL T, EE DX (4 —F (LED: Light Emitted Diode) THEREL TWAEEEEE . B DT + A A
—F (PD:Photo Diode) TLED®D & #4455 Wiz —%f &L CHANH O AN R E L TR0, B miEe iz,
FTORZ I THYORREL 2D 8T, Bl AR T 5, ZOMEIE 51E, B S —OEECHE#F R EDEE O
on/off DRI A LU THEFZ LD, —J7 ., Elili -t hd, B IZEDIAENZE J12o iz, @l L 75
O HHIE AR E T D, UL, Elil eI T, HFmaelicks v o= b I R EL — % B
BT DEVST RN HY | PASHRE I G2 HUE FE DI S 2 2R D B TS,

AREECIE, ZIEAF YUV AN AR 7 3-DL— W & 0D B - BLdfiRR 0 25~ 003 F B3 2 MG
BAZOWTRIT T2,

2. ZEAR Y VAR SR 3-D L—F R

Fig.1 2% A%y VARG 520 3-D FESH=EP
L =YY ORZ T, AV AT LTI, L
ERSNIETA—7H OV —9k%, @EShl  MEMSIS— || 2Frd FOXMEED

TAROZFRBPICIA >, BET B, #%(E Rl |

F BN TR 33 B2 R, % | —
Z RO AN S — 5 NECO IR R T 5, ;:::>> 2l
AHPPEEEE — AEFA LD, ¥—7 Y hOWrE 7 m
TP ANETIET B, 2—5 IR B AR TIA AR
ZET 3 RITHEG ARG TES, '
ZOMERTHL, R LR RO H 7120, ey SRS
ZAEH N AR ERREL DT TSR LTI 7 = Ny
B A EBLL TRY, ZOWEBEF Iz T, /MY ZEL>X R —T
MEMS (Micro Electro Mechanical Systems)X  Fig. 1 System configuration of the 3-D laser sensor of scan-
T W TR EE —LDHEETDH, ZIUTKD,  less receiver type.

FEiRds




kHz A4 —% O e BN HEL 720 . BEAO SN L 7= 5 CLE R RRED &\ B S 70 5 — 2 % B
BIEINTED,
3. GHERp

AT T HEHME I LRI DL— P IRET L Hil & Bl O G FEBRAETT -7, EBRTHWZHm DR T (1%
BAYIRT, HEEEIX 10km/h THH, Fig.2 [THERER2RT, (@ISO RS SITH Y 3555 ML
. OIEIK ESDESHEEG THD, 2 HTHRLIC, BTG LR mice —22EEL TR, Bl
e — AERFEI AR S 28T, KOOI e HE O RKE R A FHZENTED, EFRFERLID, HEIOY v
DODKIHEZEL , E R EFEHTOBIERERG TEHIENbI Tz, RFERIY, ZEAX Y L2
NARRRE )72 3-D L —H o4 ETC A H i 0 - Sl et U C ol O /R A 552 L T& s,

(b) Height image
Fig. 2 Imaging results of the vehicle at the speed of 10km/h.

4. £&¥

S fd A v L L ARINARRR G 3-D LW oD B - Bl N g~ 008 2B S D RS ROV T
W LT, BT T2Hm OB ERIY , W B IOZA YOOIt AZFL . %2 M - R i 215524
ACE, ETC FEMIFAN - Bl s & L ComE H O A REMEAMERR 30 2L TETe, A1, B AT Thiaa
D5,

SE IR

[1] A, T52(E 2% v L2 CW 235 778 3D Imaging LADAR OB% . & 27 AL —W w7
R4 B-3(2009).

[2] ~FHAih, 1791252 3D Imaging LADAR OB ), 5 27 [BlL—H L v 7Ry w A BP-9 (2009).

[3] /NP, TR - i 0 fRGE < V7 L% 4 2 3D Imaging LADAR DBH% |, 5 29 ML —V o L7y Ry
7 B-4 (2011).

[4] sl T(E 2D AF¥ o -3 {5 A% v L 2 3D Imaging LADAR OBA¥E |, 45 29 [alL — Wy
AP BP-14 (2011).



