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[571 ABSTRACT

A three dimensional imaging device and method is presented
which uses a pulsed light source for detecting objects
enveloped by a light-transmitting and light-reflecting and
scattering medium such as water or biological tissues. By
means of high-speed switching between many storage
capacitors the third dimension is recorded by the device with
a single pulse from the light-source. The device consists of
the pulsed light source, optics for collecting the reflected and
scattered light, one or more sensors for detecting the light,
drive and output electronics for timing and signal condition-
ing of data generated by the sensors and processing elec-
tronics and software for converting the sensor data to a three
dimensional image. The sensors use known technologies for
light amplification- but collect and process the light-
amplified data in a unique manner, using an analog-
processing readout chip. The readout chip is a two dimen-
sional array of collectors or detectors combined in very close
proximity with associated storage and switching electronics.
The two dimensional array defines two dimensions of the
image. The third dimension is associated with the time of
return of the light pulse.

17 Claims, 11 Drawing Sheets
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FIG. 2




91

5,696,577

Sheet 3 of 11
IRV
HE\_:‘—:
I—_b
' .
" o
| >
=
L\-»
] -
[T

Dec. 9, 1997

“.—“I - . 1 H .J 1 -
B‘JI}JI.W_“LZxZI | ” =]
,T_i i L_... L =

cos )

U.S. Patent

Gl



U.S. Patent

FIG. 4

19

20

18

Dec. 9, 1997

Sheet 4 of 11 5,696,577

21

17

L
/-







