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Image Recognition LSI Visconti
and Its Applications to Safety and Security

HIROAKI NAKAILT JUN TANABE,it KENJI FURUKAWA, 1
TATSUO KOZAKAYA," TAKASHI MIYAMORI,t YASUHIRO TANIGUTI,Y
YUKIMASA M1ivyaAMoTOf and KEN-ICHI MAEDAt

In this paper, we present several examples of practical developments in image recognition
technologies for use in automotive and security applications. The first example is image
processing hardware; where Visconti is perhaps the most efficient platform for visual sens-
ing techniques. The second comprises various image processing algorithms for the sensing
of surrounding obstacles to automobiles, human faces and conditions. Combination of such
hardware and software form a smart sensor; which are widely expected to become pervasive
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in many aspects of daily life.
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Fig.1 Micrograph and block diagram of Visconti.
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0 1 Visconti OO0
Table 1 Specifications of Visconti.

Feature
Technology

Peak performance
Clock frequency
No. of transistors
On-chip memory
Power consumption
Chip size

Package

Specification

0.13 um CMOS 6-layer metal

18 GOPS (6 GOPS x 3 processors)
150 MHz

21 million (17 million for memory)
260 Kbytes

1Wa@15V

6.98mm X 6.98 mm (48.7 mm?)
456 pin PBGA
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Fig.2 Prototype processing hardware.
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Fig.3 Surveillance system for automobiles.

Right rear side
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Fig.4 A preceding vehicle detection based on motion of
horizontal segments.
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Fig.5 Four colinear points and four coplanar parallel hori-
zontal segments on the surface plane of an obstacle.
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02 000000000000001 framed
Table 2 Effect of optimized implementation on execution

time.

oooo 0000 [ps] | 0000 [us]

ooooooo 10,162 3,884

oooooo 74,849 2,697

oooooo 101,369 2,793

0oooo 7,694 1,232

oooooooooogd 232,058 14,956
a) Left image ¢) Right image

b) Transformed image
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Fig.6 Schematic view of planar-projective stereo method.

d) Differential image (c-b)
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Fig.7 Image regions for boundary determination.
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Fig.8 Examples of detection results under severe imaging

conditions (rain, night).
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Fig.9 Face identification system.
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Fig. 10 Circular separability filter and detected
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Fig.12 Conceptual diagram of Constrained Mutual
Subspace Method.
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Fig.14 Examples of ROI-setting result and respiration
signal.
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Fig.15 Examples of respiration measurement results (up-
per: a healthy person, lower: a patient of Sleep
Apnea Syndrome).
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