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Imaging sensitivity of three kind of high-sensitivity imaging cameras
under short-pulsed light illumination
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Abstract: As a part of a development of an optical system that enables us to precisely observe
negative phototactic fish in situ, characteristics of three different types of a high-sensitivity camera
were investigated under short-pulsed light illuminations of different colors. These three types of a
camera were Image Intensifier connected with CCD camera, EB-CCD camera, and HARP camera
and they were tested as candidates of the observing system. A sample fish (Northern lampfish,
Stenobrachius leucopsarus) was tethered with the snout down in a glass tank filled with fresh water
in a dark room. The fish images were observed and recorded under short-pulsed light
illuminations of different color of LED (light emitting diode). Red, blue, green and white LEDs
were alternately used and pulse widths were changed from 1 to 100u s. The camera was set in
front of the tank and took video images of the fish. The minimum pulse width was different among
cameras to obtain clear images; 1u s for the Image Intensifier connected with CCD camera, 5u s
for the EB-CCD camera, and 25u s for the HARP camera, respectively. We judged that the Image
Intensifier connected with CCD camera is the best to inspect the fish behavior against short-

pulsed light illuminations.

Key words: LED, high-sensitivity camera, short-pulsed light illumination
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Table[ O Specifications of tested cameras

Image Intensifier + CCD EB-CCD HARP
Product No. CgDC?S(Zl(())SB,SO C7190-43 OVS-SKH-501
Manufacturer Hamamatsu photonics Hamamatsu photonics Nippon kaiyo
Photocathode GaAspP "17° GaAsp "¢
2 stage MCP single tube black and white

Electron multiplier

Imaging device

Effective no. of
pixels (Hx V)
Maximum quantam
efficiency
Maximum
sensitivity

S/N ratio
Resolution
Frame rate

Output signal

(Micro Channel Plate) °*

1/2” interline transfer CCD "2

752x 485 pixels ?

50 %(@530 nm) °*
4.0x 10-4 lux

approx. 32 dB "*
420 TV lines
30 frames/sec

EIA

BT (Back-thinned) CCD

BT (Back-thinned) CCD
640x 480 pixels
50 %

0.01 lux
approx. 50 dB “°
350 TV lines
30 frames/sec

EIA

HARP "“ target

single tube black and white

HARP "“ target
640x 480 pixels

0.015 lux
57 dB or more
700 TV lines or more
30 frames/sec

EIA

1 spec. of image intensifier unit

"2 spec.of CCD unit

3 Gallium, Arsenide and Lynn
4 High-gain Avalanche Rushing amourphous Photoconductor
5 in the case that the gain is set in high gain

6 in the case that the sensitivity is set in maximum
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Figure 1 Experimental set up of camera test under short-pulsed light illumination.
The set up was settled in a darkened room.
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(A) Image intensifier connected with CCD camera
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Fig. 2 Obtained images of sample fish under several conditions of short-pulsed light illuminations by (A) image

intensifier connected with CCD camera, (B) EB-CCD camera, and (C) HARP camera. Numbers and characters
under images mean (A) gain (max. 10.0), (B) sensitivity (max. 10.0), and (C) iris (full for full open).
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Fig. 2 (continued)
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(C) HARF camera
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Fig. 2 (continued)
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