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B ¢

In stereo systems, depth accuracy depends on the disparity range handled.
Correspondence algorithms are already computationally complex -making
real-time performance essentially impossible on conventional hardware except
for rather small images and low disparity ranges. The large disparity ranges
that are key to depth accuracy increase the computation time proportionately.
Using an Field Programmable Gate Array attached to a conventional PC, we
have achieved a disparity range of 128 - enabling 1% depth accuracy - at 30
fps in a system capable of processing high resolution (~1Mpixel) images.
We've built a complete system which includes a fast rectification module
attached to each camera - needed to remove lens distortion and correct camera
misalignment - followed by the correspondence module, which implements
Gimel'farb's Symmetric Dynamic Programming Stereo (SDPS) algorithm.
This algorithm has a small, compact hardware realization, permitting many
copies to be instantiated and compute in parallel to achieve a disparity range
of 0-127. I will describe how we implemented each module of the system and
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show some typical output obtained in our laboratory. A key extra benefit of the
SDPS algorithm is that occlusion maps - that clearly outline distinct objects in

scenes - are produced for no additional effort.

We have implemented the same algorithm on a GPU to compare the
performance of the FPGA solution with a GPU implementation: for the same
size images, the GPU runs slightly slower than the FPGA - but has higher
CPU overheads and consumes more power.

Finally, I will show some preliminary results for one application - people
tracking - and show how the 3D data can solve problems (like people
occluding each other) that present a challenge for single camera systems.
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SRIZ T #1— HTML (cont.)
— * Example
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B RREHFE

UFHHBALARAR  ARBERELERE B2 HARESE, X -

$3R

A ¥ 14 #% X ix
N #% WHE X %
& 1-1 ROHCHBREE 1 MPG %k #%
> 1-2 About My Love 1 WMV % B #%
’; 13 | REEHER R
] 1-4 BARE & 1 WMV % kK #%
2 1-5 RUEHLE 1 WMV % K #%
N
. 2-1 | RREE-#FR2ER 1 B R #
#
vl
£ 2-2 ERRE@EELEE 1 Word &+
B
)
x 2-3 FFEZR @EERRBEL 1 WMV % K #%
#R
3-1-1 | REAELR 1 Word % #}
3-122 | BELABRABRBER 1 MPG % A #%
£ | 321 | &K% D0010165-185 21 IPG B 48.4%
]f( 322 | &K% D0010188-205 17 JPG A8
g | 323 & K 4% D0010206-225 20 JPG 18 4%
¥ | 324 | &A% D0010226-245 18 JPG % 1%4%
B | 3-2-5 | &K% D0010247-265 18 JPG 1348
; 3-2-6 | &K%k D0010266-285 19 IPG 1% 4%
5 | 327 % K 4% S0010151-163 13 IPG %1%.4%
g | 3-2-8 | &A% S0060001-020 20 IPG 18 4%
329 | &A%% S0060022-042 20 JPG %184%
3-2-10 | &K %% S0060042-062 21 IPG #1848
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3-2-11 | &A% S0060063-079 12 JPG %154%
3-2-12 | &K %% S0080028-062 10 JPG #1414
3-2-13 | &K% %% S010001-020 20 JPG 5 1%4%
3-2-14 | &K %% S0100021-028 8 JPG % 14.4%
3-2-15 | &AK%3% S0100043-064 22 JPG #4448
3-2-16 | & K43 S0100086-105 19 JPG %445
3-2-17 | AR &% S0100106-125 20 JPG B 1a4%
3-2-18 | HAR&%% S0100126-140 15 JPG #1444
3-2-19 | &AR&3% S0100141-162 22 JPG #1448
3-2-20 | & A4 3% S0200001-011 10 JPG #144%
3-2-21 | &A%k S0210001-020 20 JPG #1248
3-2-22 | HAR %% S0210020-040 21 JPG #1%4%
3-2-23 | H AR S0210041-061 20 JPG #1444
3-2-24 | H AR5 S0440040-049 10 JPG #1444
3-2-25 | & AR #3% S0440050-059 10 JPG B 1%4%
3-2-26 | &A% 3k S0440060-069 10 JPG %144
3-2-27 | HAR&3% 10150001-021 20 JPG #144%
3-2-28 | &A% 3% 10150043-063 21 JPG 144
3-2-29 | K43k 10150104-123 17 IPG 144
3-2-30 | &R 43k 10440084-103 18 PG B8 4%
3-2-31 | &K% 3% C0260021-040 17 JPG #1448
3-3-1 | & H GPS 24/ 42 1 MPG % kA #%
3-322 | REZH B T4 1 MPG % K #%
3-3-3 | KREERZHEE) 1 MPG % k 4%
3-3-4 | RERRZHEEQ 1 MPG # k %
3-3-5 | KEXRBEE 1 MPG % AR #%
3-3-6 | REEFRLEHE 1 MPG % h #%
3-3-7 | RELREHNE 1 MPG % h #
3-3-8 | AEREFHHE 1 MPG # K #%
3-3-9 | RE&KZENS 1 MPG % k #%
3-3-10 | REAEH 1 MPG % A 4%
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3-3-11 | REZEZEHHEA MPG # h #
3-3-12 | R E R B MPG % h 4%
3-3-13 | RE=—F % FHK MPG %k #%
3-3-14 | B HM KA MPG % k #%
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