~::::::.  Directional DCT-Correlation with Monotonous Estimation for
‘. High Frame-rate and Ultra-low Delay Sub-pixel Location
Detection
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Background
= Sub-pixel location detection

= Target
= Implement high frame rate and ultra

U'tra;w delay(1ms) sub-pixe location detection I‘Il = III -low delay sub-pixel location with FPGA
-Eﬂ\ N . . = Challenge

. Mask location! = Redundant calculation for block
Sub-pixel detection ~ ) ; . .
} = Loss of some information for direction
| - . . .
! | = Complex fitting function for estimation
]

Task requires high frame rate and ultra low delay subpixel detection
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u Proposal Framework

Proposall
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P2: Local Monotonicity of curve based | | syry sh\ift/
estimation for DCT-sign phase correlation

Continuous and precise response in factory automation
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By fitting

Proposed:

Proposed: By Monotonicity ]
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= Evaluation result

Sy /
= Software

= Hardware performance:
Directon X Memory | |
AVG d AVG d AVG a

0.75ms/frame LUT 35216(17.28%)

64*64 029 049  3.25 0173 0432 1.18 BUFG 1(3%)
96*96 027 054  3.19 0.183 038  0.92 10 194(38.8%)
128128 032 067 328 0.167  0.416 1.05 DSP 48(5.71%)

s Conclusion

= 1. Algorithm with proposall improves the result from negative number to positive
2. Implemented algorithm for high frame rate an ultra-low delay sub-pixel location detection achieve the 0.75ms/frame
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