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Build of Subminiature Range Image Sensor
Using Multi-Slit Laser Projector and Endoscopy Camera
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In this paper, the developing of an ultra-small size range image sensor is presented. The sensor is designed for
robot hand by using an endoscopy camera and multi-slit laser projector, which can display 3D distance information.
The improvements over the previous sensor are size, accessibility and measurement range in close distance. The
dimension of our sensor is 16x40x53 mm and only weights about 28 g. By using a universal Webcam chip, the
computer can capture the image data without installing the driver. Moreover, the sensor can measure the distance
range from 50-150 mm. The effectiveness of the sensor is verified by experiment.
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Table 2 Comparison between original and new camera
BEEMI A Z WIREEH 77 A Z
e 15 mm 7 mm
ik 53 mm 28 mm
BT 15 mm 5mm
A7 11925 mm? 980 mm®
HE 15¢ 19
2.2 {ER AR
AT TIXEE 690nm DAV > FEE 156 KEETLH L
— % 7 8u Y= Z MNI-7TI5L (Coherent) & fif#

640X 480pixel OWNMEEH T A T (rtsb801) ZfH A+ 5. =V
v MEOEAIE 45, BT 2 A Y v FEM O AT
2.371° THD. IAZITIFKFHESM 45° OL o XEHN5.
FAEHRC AL Smm TH D, ERIFEOMEER D 2 T I13KFE

£ 60° , fAEHRIRHET 100m TH 5.
SRR LR YDA TEY 2— O3 %

RY. BRI A 13 E 2 BT
HEEZDOX v 7F ¥ DiEWVWE LTI, KDL PO
Fo AL USBILHTHY, HEHORIANLY 7 b =T %

WBLL L7\, — HiEke I EERA I AT TH DD
B SDK DA A M—/ARNULETHD.
2.3 EHRIRE

At o HIL OMOS 7 A Filifg FIcke+ 5~ AF 2 v b
JEAE L HERREIZ R T D R L DR ZEL KD, ZMAHEO R
WXV HEEZF RS D, NIREE A A T o el )5 o lHEE 7

HRAIZ L > THRLNS.
b-f
L=—TF—-F (1
p-(k-k,)

b EHRE [mm].

- fr FEUSEERHE [mm]

+p: EFEOME [mm/pixel]

c kkoo ! EERRIEIZHIT D AF AV v MEOFEG B L D
72 [pixel]

Fig.4 Camera image
I 75 [pixel]

'i-F .&FHJ*+¥“:-dlih

Fig.5 Zoom of Assigned regions to obtain disparity
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Fig. 6 Measurement space of the sensor
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Fig. 8 Rang image of wood block

WIZARBLOEJTA (FE 50mm X AH 25mm X BAT & 25mm) & BEIZ
EE LRI CRRA L7z, GRS R ZX 8 1R d. BEHED
R fERE T &, TR COMEFHAIMAFEETH D Z & DR
BN,

4. # W

ARFFETIE, PNEHORNBERAI AT L~ LF ALy RL—
WA= IZE N/ g MRV b < VARCL LY ST ATTT RVt g - A D
WIREER T A 7 & AWV 5 Z & TEBREITREKRD 13mm 7> 5 10mm
WA Lz, EBRENELS o2 LT, koL
FREE COWEREHRIRTREL 72 o7, F£7-, B A RILHKE 15mm,
HE 30mm, BAT 40mm , EEIE 28g THY, kOB H LD
IRFELEIE 80%, EEITZ 0% LY, WNULEER L. £
BRIZ & 0 AR AL T O AR A RETH D Z L
R EIT.

SBORBEL LTE, MELEE S ORERIENET S
ha. £, adRly by R L, OREEZITY 2 &
T, BUVofikEERET 5.

(1]

X m
Al —, SERk EE], E fE, “vAF Yy hL—YTn
U= s 5 % TR VIR L OIS, AR
4 C #W, Vol.79, No.803, pp.2451-2459, 2013.7.

No. 15-2 Proceedings of the 2015 JSME Conference on Robotics and Mechatronics, Kyoto, Japan, May 17-19, 2015

1A1-HO7(3)



