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Introduction

Market Analysis for High Speed Video Cameras
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Source: T.G. Etoh et. al., ,Development of High Speed Video Cameras®,
Proceedings of 24th International Congress on High-Speed Photography and Photonics, 2001
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High-speed imaging

Comparison of digital high speed video systems,
frame rate vs. spatial resolution

Spatial Resolution
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—®— SIS Camera
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-PSI 4

=PSI5
-HG-100K
-MT9M413
=Ultima APX

= Phantom v9.0
=HSFC-PRO
-ImaconTM 468
- Model 222
=Model 510
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Comparison of digital high speed video systems

high speed reached
by

Digital High Speed Video Systems

mechanical system
with standard sensors

dedicated sensor
architecture

principle

Frame rate

multi-sensor | on-chip
system stora

Resolution

parallel
read-out

on-chip

Total No. of Frames

Sensitivity (without
intensifier)

Mechanical adjustment

Trigger

Image post processing

Price

+ +: very good; +: good; ?: satisfactory; - : average; - -: below average
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|SIS Architecture for 1 Million Frames per Second
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Concept and Architecture

Bottleneck for high speed video: Sensor read-out

Most promising concept to overcome the bottleneck:
Dedicated sensor architecture with on-chip- or in-situ-storage, each light
sensitive CCD pixel is supplied with a CCD storage line

power supply, CCD clock signals

Camera system

analog sensor signal

_ (relative) High speed imaging device,
Control unit slow data transfer In-situ Storage Image Sensor



L =

Mittuniversitetet
MID SWEDEN UNIVERSITY

Ultra-High-Speed Imaging

How to achieve 1 Million frames per second ?

concept :

In-situ Storage Image Sensor (199

» Each pixel hasan own storage section.

> A limited number of imagesis stor ed.

» Image storage isstarted by atrigger signal.

) sHIMADZU

o 3 . . . - ,
T.G.Etoh / Kinki University Osaka ( N NKE ,ﬁ Niederséachsisches Ministerium
S Y fiir Wissenschaft und Kultur




L =

Mittuniversitetet
MID SWEDEN UNIVERSITY

Ultra-High-Speed Imaging

Basic operation >

. Light sensitive pixel
O Covered storage pixel

B Covered overwriting pixel

Horizontal register
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Device simulation: 3D FEM-Simulator SPECTRA
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Image Sensor: Ultra high-speed Imaging (1 Million fps)
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Animation
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Martin Hirtes, Diplomarbeit FH Osnabriick 2006 , Studiengang Medieninformatik
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HyperVision Camera: Examples
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