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3D reconstruction of monocular infrared
video based on visual odometer
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Abstract: Aiming at the characteristics of infrared video,a three-dimensional reconstruction method of monocular in-
frared video based on direct and sparse visual odometer is proposed. In this method, the internal parameters of the
thermal imager are obtained by the calibration of the infrared camera,and then the direct and sparse visual odometer
model is constructed. Visual odometer front-end performs frame management and point management tasks. The total
photometric error is optimized by the sliding window and the Gauss-Newton iteration,and all the variables that the di-
rect and sparse visual odometer model needs are calculated. Finally,the tasks of locating the thermal imager and plot-
ting are fullfilled. Experimental results show that the proposed method can achieve the three-dimensional reconstruc-
tion of monocular infrared video in real time.

Key words :infrared video;3D reconstruction ; direct sparse odometer

1 51 7 A, BB & R AHLE AR )T 2 BT AR R A
SR A RS R B OCEOR e T
Bnib i =45 R, TP B = 4k S AR R T 1Y) S 4 FURITAE ] WLOG S, B H Lo = 4E d i 2 20

EE£WH: FEREREEI4 IR H (No. 61375007 ) 5 b i AL ILAIHT2E 35 H ( No. 15JC1400600) % 1,

PEEE R (1991 - ), 3B 8-+, ARSI W 20N A B 58035 . E-mail : chenboyang1 00@ 163. com
BIESE IMNRE (1974 - ) 20, 30852, FEF T M R AHLESLSE . E-mail ; shysun@ dhu. edu. cn

%S 5 #5:2017-03-06



1272 5 RS AN

B4 %

3% BN 25 4 (structure frommotion, SFM) 2 F1 ] i
E L5 Hh E #4 8 ( simultaneous localizationand map-
ping, SLAM) ™ A3 J2 B R 4R S
TEZ MG LG 51 e G I D8 FiC A AE i 82, 15 B T
VRIS s eSS — 7 s RN e AL 2R
JEHLa AN A HIER 58 1 R 0 b s s &, 70z 3 i
r T e A UL 3 ) P R 6 B B A R
A, PR E B B A A A ], ATk 2 [A]
i AL A A A . Klein %1 2007 4242
L TARME SUE I PTAM, 1) A SR AR 3 o) A
I VC BCARRAE A5 0T d5e /M EE 4807 5% 22 DL AR AH AL
9 I R H 7, 2 5 Engel 20— T —%&
BT HEE I 8 R, LR G5 Y RN LSD
— SLAM'™) 328 3 A SR HURR fIF S5 KG T00 5 DC e 4 3
W, ELHAMER R R4, GBS A2 U I 5t 19 F 3 %%
o

XFTLLAMNENR , RO TR 6 Bz SOME B
X R MR ORI S s LR T H TR R
FEXTER H LD T R S e A iR . A
Py T — TR T E DRI A o AR T ( Direct
Sparse Odometry,DSO) " 4 81 [ 2T SMILAT — 4k T 7
it SR LLAMN AR AR & ARAF RN 2, SR
JE R A AR RO VA L AR TR i S 1
DA SCBEMT Y B BE 1 22 , A e 4l — A= i 54X
SR Figf 1 FAAGASAT 22 FORTG A (00 308 TR 2, S I A
B R o 1 A SR Sk S R AE 1A

T HR

HIRL PLE R el
H A
FiiHBOH A

itk

1 kR
Fig. 1 Algorithm flow chart
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Fig. 2 Infrared imager board calibration plate image
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