ITHRXFRIGRS
KRR LERAREE

(51 )
A AR

FAFE T AFHEAFRCEIARR

Jiangsu Key Laboratory of Spectral Imaging & Intelligent Sense (SIIS)
Nanjing University of Science and Technology,
Nanjing, Jiangsu Province 210094, China

7 TRRSHBRAZR (@) THEERR SE R E A

School of Electronic and Optical Engineering

&

#x,/ Jiangsu Key Laboratory of Spectral Imaging & Intelligent Sense



What is computational imaging?
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Tab.1 Matching function based on cross-correlation criteria

CC correlation criterion Definition
M M
Cross-correlation (CC) Cec = Z Z [fCxinyi)g(x), }:})]
i=—M j—M
M M f(rh {)‘g(r ..-
Normalized cross-correlation (NCC) Cnee = Z Z a ;
=—M _If——ﬂ'f
. . M M (i) = fn] % |g(.r;,};})_gm
Zero-normalized cross-correlation (ZNCC) Cznce = Z Z -
o AfAg
i=—M _If=—11'f
3R 2 ET SSD 85/ M rY P AL iR £
Tab.2 Matching function based on SSD-correlation criteria
SSD correlation criterion Definition
M M .
Sum of squared differences (SSD) Cssp = Z Z [F(xiyi)— g(_r:ﬁ};;}]h
i=— M j=—M
. . flxiy)  8WY) T
Normalized sum of squared differences (NSSD) Cnssp = _ —
¥ 1 B 4 g
M M ' 2
glx.y)-g
Zero-normalized sum of squared differences (ZNSSD) Cznssp = Z Z fxi.) {) I - i
Ag

i=—M _If——ﬂ'f
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Point-by-point measurement
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C. Zuo et. al, Opt. Exp. 20, 19493 (2012).



.

C. Zuo et. al, Opt. Exp. 20, 19493 (2012).
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T. Tao et. al, Opt. Express 24, 20253 (2016).
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Optics Letters

High-resolution real-time 360° 3D model
reconstruction of a handheld object with
fringe projection profilometry

Jiaming Quan,** Suuie Feng,"** Tianvang Tao,"** @ Yan Hu,"*® @ Kai Liu,"** Snuaie Wu,"*?
24 AND CHAO Zuo1-2‘3.*
Qian CHEN,'

"

o) -
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o

J. Qian et. al, Opt. Lett. 44,5751 (2019).




The triangulation result of the whole David model




Research Article Vol. 27, No. 25/9 December 2019/ Optics Express 36538

Optics EXPRESS

Calibration method for panoramic 3D shape
measurement with plane mirrors

WEI YIN,"2:3 SHIJIE FENG,''23 TIANYANG TA0,1:23® LEI
HUANG,? ® SONG ZHANG,?® ® QIAN CHEN,!:27 ® AND CHAO
ZUO1,2,3,8,9

W. Yin et. al, Opt. Express 27, 36538 (2019).
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Deep Learning Profilometry (DLP)

EH @T @\Egﬂ l:'; I(x,y) = A(x,y)+B(x, y)cos|¢(x, y)]

M(x,y)

I(x,y) A(x,y)

o Bo-f

CNN2

S.Feng, et. al., Adv. Photon. 1,025001 (2019).



Deep Learning Profilometry (DLP)

S.Feng, et. al.,, Adv. Photon. 1,025001 (2019).
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Rotating fan blades (1980 rpm)
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Exposure: 46ps



Rotating fan blades (1980 rpm)
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Exposure: I ms



Rotating fan blades (1980 rpm)
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Exposure: 2.5ms -



Rotating fan blades (1980 rpm)

Exposure: |0ms



Rotating fan blades (1980 rpm)
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Rotating fan blades (1980 rpm)
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C Zuo et. al., Optics and Lasers in Engineering 102, 70-91 (15), 2018



Rotating fan blades (1980 rpm)
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C Zuo et. al., Optics and Lasers in Engineering 102, 70-91 (15), 2018



Flying Bullet

Time: 0.00000 seconds

3D Frame Number: 0
C Zuo et. al., Optics and Lasers in Engineering 102, 70-91 (15), 2018



Flying Bullet

Time : 1.00 ms Speed (m/s)
Bullet Speed : NaN m/s 8
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C Zuo et. al., Optics and Lasers in Engineering 102, 70-91 (15), 2018
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The world of 3D
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Has 3D finally come of age? An introduction to 3D structured-light sensor
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