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Fig. 1 Fabrication of a hybrid optical face recognition system.
PJTC: Parallel Joint Transform Correlator
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Access time for face recognition: lsec/person
Database containing 100 faces (female)
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Fig. 3 Optical setup for the duplicate system.
fcl:focal length of collimate lens, fMLZPA: focal length
of MLZPA

Table 1 Specifications of 25ch MLZPA.
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Fig. 4 Resolution chart of the USAF type.
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Fig. 5 Experimental results of MTF dependence on spatial
frequency using the resolution chart.
The cut-off frequency is 22.5 Ip/mm, which is nearly
equal to the theoretical value.
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Fig. 6 Sectional configuration of Elgraphy device with two
layers: layer-composite of organic photoconductor and
liquid crystal optical memory

BIESMDYD, ATUETIERRFOLEVWEZEICS >
F LA T OGS TAER LR M Z A E, %8
FMERET S, HAEEREORYIEIIEHT IHICEDE
td 5, ZOBMERBZ MO DEBEEDOEICRD, K
EEBICIEX O F I A SRR D DGR EIND,
ZORFEAE L TRBEA TN —EMEEEZDEF
DIREZEHIF T DATUEEZHAZREEZME > TS,
INT 571 OBBRIINEEICELZHDTH 5,
Fig. 73R BEARNOEGDOTREI & ERXANTRL T
W53, WMEEREILFig. 70X D ICHKELERS & BiEE
Sy MBATEEL 7 IREEIZ /2 0, WS E OECIE O JE 7 2R 34
JERTREZL<RAEIITHEINTNDS, KREITE
WREFMENS 0, B L IRVIREED BT RIIAERE &

N

(a)&E/Eon

(b)EEoff

Fig. 7 Scheme of the liquid crystal media recording devices
for images
(b) Additional voltage transfers the lights into straight
direction, increasing the penetration ratio.
(a) Separation of liquid crystal and resin parts diffracts
incident lights into random directions, making penetration
ratio low.
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Fig. 8 Experimental results of auto- and cross-correlation
signals using images on Elgrapy devices.
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Fig. 9 25 dupulicated images on Elegrapy devices.
Duplicate images are sufficiently sharp for the experiments.
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Fig. 10 Recognition results using 25 auto-correlations by
Elgraphy devices.
Correlation intensity rate is within =20% of the threshold
value.
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Fig. 11 Experimental result of cross-correlation between 25
duplicate images of the code#1 and the rest (#1-25) in
the database.

It proves high quality of the system, demonstrating signi-
ficant values only with the person herself, and lower with
every others.
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Abstract: With recent and rapid advancement of the information technology, developments of various recording
materials for real-time procession are under way. This is exemplified in the field of liquid crystal technology.
Combined with this, electro-photography has been used to research and development of elgraphic devices as a new
type of input recording media for analogue images. This device merits attention for its non- developing procession,
high resolution, and a large quantity of memory capacity. Other features are possible instant visualization after photo-
shooting, binary image-processing by changing voltage conditions, rewritability by use of heat-processing.

In parallel with this research and development, a hybrid optical face-recognition system has been constructed. It
has been proved by a number of evaluative experiments that our system is rigorous with the recognition speed of
7 faces per second, the false non-match rate 0.3%, and the false match rate 0%. The compact device for a practical
use is already materialised. While this hybrid system facilitates the control of signals, it requires 33ms for exchanging
electric and optical signals in the process of obtaining input images from the memory and projecting reference
images on the crystal liquid display. Higher speed is desirable for further improvement of the system. Seeking to
tackle this speed issue, we have been conducting several researches using an optical duplicate system designed to
input correlational images and a multiple optical memory system for high-speed reference images reading.

In this paper, a duplicate system with Elgraphy devices is proposed. The devices are equipped at the input end of
an all-optical recognition system. The validity and its higher performance are then examined through experiments
and will be presented. In brief, this research is conducted in following procedures: Designing the duplicate optical
system employing LED as input devices for parallel optical images. Successively, experimenting on this system, we
assess the performance by MTF, and demonstrate the obtained value, 22.5 Ip/mm is nearly equal to the value of
the cut-off frequency in theory. Based on these results, we display binarized facial images, followed by optimazing
crystal liquid of the Elgraphy elements and determining the photo-shooting conditions.

Lastly, duplicate images are exhibited using the memory-storing elgraphy elements. By way of simulation based

on correlation experiments, the validity is proven to be significant.

Key words: Elgraphy element, optical duplicate system, Modulation Transfer Function (MTF), face-recognition system,

All-optical recognition system



