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Fig. 1 Multiple Photogrammetry Platform (up: Handheld Device, Mobile Measurement System and

Drone; Below: Unmanned Airship, Domestic Yun-12 Plane for Aerial Photogrammetry and

Mapping Satellite; Middle; Change Lunar Rover)
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Fig.2 Stereocomparator, Analog Plotter and Analytical Plotter
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Fig.4 Those Remote Sensing Focused on Macroscopic Problems

PO R A DX N FEE Sk R /7S &
SCRIRAE 1956 42 H N T8 e &, - 4eih
TR A2 B T AT ) B AR
TR S TR . T
SCHE IR 1 M 22 00 19 2% A T A T ALTE 20
JUH AR FEL G AE 2000 4F )5 8 L FOk A4 N
RIEED IFRA—HK TS WA
MIEH AT RSB E A — Dl BEEw
SARHYARZNE bR s s 1 98 K B2 AL IV fE
J1. 2012 4F . 7E TmageNet PREFEH  TREE 2~ (1977
EFERE — - EER Tk 10 E S
ST 2 A 4 AR 10, BR T &
GO R AE R SR MEAL BT . B S Y R S g R
WY AR 325 RO U B
FHR0 85 562 o) R SCIRT 58 U L I8 BE 27 ) #8
g s X H R P 2 I 2 S ) S B
JH QT TE S D 1) 85 3500 B4R A0 0 288 L 2 R R 5
i AU S5 o #8 3%  R E  >)  O R ETT ik
ICREPRAE TR BE 2 ] JCIE W I Z Ak R LART 038, 31X
QR RSP . SR 3% 4 32 S0 Nl Z A7
T BRI b2 )2 W 4 5 AT g2 > Bt Y R
TORERY AFLE TC A i R L A i ) L R A R
Ja B S0 - BOR GE IUHRE i BEE BF T T4 sk
ZHE RIS X R R TE AR R 22

R L= I M TR R A 5 RAR R — Al 22

KIS 1]
4 & E

AR SCART 0 JB 1 B 520 A g s 3 A LA A
A DT R T ST R S X
B ARRKI KRS B Ao — 1Tl R
TRk 48R D Y VR 22008 58 P R )R LA
SRR IR, 52 BUAL AR R TR AL R
A = S R HE S B — B AL TRrg kR
o FEAET B EORLBR T B B R B
UM BF & L B0 I o i ) 3 25 K R A
WRFERRE. WA SIEYE HLE =T A
TR L my i — 5 Xl R B I i
JEA R ) 2 T TR BRE BE A STz 64 B AR
FESEBRIY B SRR RE ) AT 0 SR 2 B

2 £ X W

[1] Boyle WS, Smith G E. Charge Coupled Semiconductor
Devices[ J]. Bell Syst. Tech, 1970, 49 (4). 587-593
[2] Marr D. Vision: A Computational Investigation into

the Human Representation and Processing of Visual In-

formation M]. Cambridge, MA: MIT Press, 1982



1522

WK

ERSRE

2017 11 H

(3]

[4]

(5]

[6]

7]

(8]

[9]

[10]

[11]

(12]

Canny A. A Computational Approach to Edge Detec-
tion J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 1986, 8(6): 679-698

Horn B. Robot Vision[ M]. Cambridge, MA: MIT
Press, 1986

Duda R, Hart P. Use of the Hough Transformation to
Detect Lines and Curves in Pictures[ J|. Comm. ACM,
1975, 15(1): 11-15

Marr D, Hildreth E. Theory of Edge Detection[ ] ].
Proceedings of the Royal Society of London, Series
B Biological Sciences, 1980, 207 (1 167). 187-217

Forsyth D A, Ponce J. Computer Vision: A Modern
Approach[M]. N J: Prentice Hall Professional Techni-
cal Reference, 2002:133-149

Thrun S, Fox D, Burgard W, et al. Robust Monte
Carlo Localization for Mobile Robots[ J]. Artif. In-
tell. , 2001, 128 99-141

Marquardt D W. An Algorithm for Least-Squares Esti-
mation of Nonlinear Parameters[ J 1. Jouwrnal of the So-
ciety for Industrial & Applied Mathematics, 2006,
11(2) :431-441

Hansen P C. Analysis of Discrete Ill-Posed Problems
by Means of the L-Curvel J]. Siam Review, 2006, 34
(4):561-580

Wang Zhizhuo. Photogrammetry[ M]. Wuhan: Wuhan
University Press, 2007( F2Z 5. SR HE [M].
BB BRBUR A H AL, 2007)

Hartley R, Zisserman A. Multiple View Geometry in
Computer Vision[ M]. Cambridge;: Cambridge Univer-
sity Press, 2003

[13] Cummins M, Newman P. FAB-MAP: Probabilistic

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Localization and Mapping in the Space of Appearance
[y
2008, 27(6):647-665

Cortes C, Vapnik V. Support Vector Network[]].
Machine Learning , 1995, 20(3) :273-297

Ho T K. Random Decision Forests[ C]. International

International Journal of Robotics Research

Conference on Document Analysis and Recognition,
Montreal, Canada,1995

Lafferty ] D, Mccallum A, Pereira F C N. Conditional
Random Fields:
And Labeling Sequence Data[ C]. The Eighteenth In-

Probabilistic Models for Segmenting

ternational Conference on Machine Learning, Mary-
land, 2001

Krizhevsky A, Sutskever I, Hinton G E. Image Net
Classification with Deep Convolutional Neural Networks
[C]. International Conference on Neural Information
Processing Systems, Nevada, 2012

He K, Zhang X, Ren S, et al. Deep Residual Learning
for Image Recognition [ C]. IEEE Transactions on
Computer Vision and Pattern Recognition, 2015(1) .
770-778

Hinton G, Deng L, Yu D, et al. Deep Neural Net-
works for Acoustic Modeling in Speech Recognition:
The Shared Views of Four Research Groups[J]. IEEE
Transactions on Signal Processing Magazine, 2012,
29(6) :82-97

Chen Y, Lin Z, Zhao X, et al. Deep Learning-Based
Classification of Hyperspectral Data[ J]. IEEE Trans-
actions on Jowrnal of Selected Topics in Applied
Earth Observations & Remote Sensing » 2014, 7(6):
2 094-2 107

From Photogrammetry to Computer Vision

GONG Jianya'*

JI Shunping'

1 School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China

2 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China

Abstract: We outline the history of photogrammetry from the aspects of, perspective geometry, cam-

era, platform, measure methods and measure instruments, and summarize previous contributions to

photogrammetry. A brief review of computer vision history is given. The tight connections between

computer vision and photogrammetry are discussed in terms of geometric principles, and some differ-

ences in applications are also considered. From the aspect of semantics, we analyze the development of

remote sensing and its relations to machine learning and computer vision, including their common ap-

proaches and different applications. The prevailing deep learning raised from connectionism is also re-

viewed and its successful applications in photogrammetry are analyzed. At last, we expect that the fu
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risk as optimization objectives. This solution is based on ant colony algorithm. Experimental results
verify the effectiveness of the scheduling method.
Key words: emergency surveying and mapping; UAV scheduling; mission allocation; ant colony algo-

rithm
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ture development of photogrammetry will be more tightly cross-integrated with computer vision, ma-
chine learning and artificial intelligence.
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