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1

Fig. 1 Data Products and Technical Specifications of Aerial Imager Platform and Terrestrial Mobile Mapping System

1
Tab.1 Objectives of Sensors Designed in the Urban
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2
Tab. 2 Aero Triangulation Results of Calibration Field Images
/m /m /m 0/ w/ (") k/ (%)
02017R025 362 199. 305 2 948 183. 686 2 215.972 —0.803 86 —1.472°9 —91.720 9
02017R026 362 197. 050 2947 982. 789 2 215. 689 —0.397 —1.703 06 —91.6321
02017R027 362 194. 538 2 947 775.998 2 215.603 —0.869 23 —1.71532 —91.636 8
02017R028 362 191. 699 2 947 563. 063 2 216. 243 —0.590 43 —1.551 —91.051 9
02017R029 362 189. 436 2 947 361. 594 2 216. 245 —0.720 32 —1.410 97  —91.091
02018R025 361 702. 239 2948 190. 327 2 214.182 —1.218 8 —1.599 64 —89.765 1
02018R026 361 703.173 2947 988. 670 2 213.791 —0.607 68 —2.211 22 —90.291 6
02018R027 361 703.913 2 947 774. 641 2 214. 889 —0.142 49 —1.941 64 —90.783 6
02018R028 361 703. 376 2947 573. 377 2 215.672 —0.336 84 —1.432 8 —91.025 5
02018R029 361 702. 090 2 947 372.022 2 215.635 —0.180 02 —1.797 77 —92.203 7
3 o )
3 /m ’
Tab. 3 Statistis of Residual Error of Control Points by ’ POS
Aero Triangulation/m ’
X 0. 089 —0.001 1 0.176 s
Y 0.072 6 —0.003 5 —0.147 3
[—2.576,—0.332,1. 2991,
0.114 9 0.105 8 0.177 3
0.137 0.057 1 0.375 6 [—2.26,—0.15,1.46] 0.2~0.3 m,
b
’
POS POS .
’ POS
° b
4 .

4 POS

Tab.4 Relative Coordinates Offset Between the POS System and the Camera Center and Its Orientation

POS

dX/m dY/m dZ/m do/ () dw/ () dk/ (%)

02017R025 —2.571 —0. 328 1. 269 180. 307 376 0.025 249 —180. 068 169

02017R026 —2.583 —0.327 1. 280 180. 312 113 0.035 515 —180. 062 222

02017R027 —2.561 —0.330 1. 301 180. 310 955 0.029 021 —180. 070 810

02017R028 —2.580 —0.331 1. 264 180. 313 124 0.033 065 —180. 069 085

02017R029 —2.574 —0.341 1. 290 180. 315 399 0.036 015 —180. 059 462

02018R025 —2.562 —0. 344 1. 356 180. 313 827 0.023 971 —180. 059 434

02018R026 —2.578 —0.319 1. 349 180. 290 601 0.028 790 —180. 067 068

02018R027 —2.588 —0.324 1. 289 180. 294 595 0.024 488 —180. 056 452

02018R028 —2.579 —0.339 1. 290 180. 300 072 0.009 197 —180. 053 074

02018R029 —2.583 —0.332 1.299 180. 310 130 0. 044 568 —180. 061 754

—2.576 —0.332 1.299 180. 306 819 0.028 988 —180. 062 753

0. 009 0. 008 0.031 0.008 672 0.009 443 0. 005 864

5 POS
Tab.5 Exterior Orientation Elements Computed by Direct POS Geo-referencing

/m /m /m 0/ w/ (") k/ (%)
02017R025 362 199. 310 2 948 183. 692 2 215,943 —0.807 622 —1.473 341 —91.715 571
02017R026 362 197. 055 2 947 982. 782 2 215,670 —0.390 627 —1.708 572 —91. 632 506
02017R027 362 194. 540 2 947 776.013 2 215. 606 —0. 869 321 —1.719 458 —91. 628 716
02017R028 362 191. 701 2 947 563. 059 2 216. 208 —0.586 464 —1.557 401 —91. 045 468
02017R029 362 189.427 2 947 361. 596 2 216. 236 —0.713 467 —1.419 672 —91.094 181
02018R025 361 702. 224 2 948 190. 339 2 214. 240 —1.223 785 —1.606 670 —89. 768 549
02018R026 361 703. 183 2 947 988. 667 2 213.842 —0.607 843 —2.195 039 —90. 287 260
02018R027 361 703. 921 2 947 774. 630 2 214.879 —0. 146 825 —1.929 373 —90. 790 093
02018R028 361 703. 369 2 947 573. 375 2 215,663 —0.356 511 —1.425 749 —91.035 721
02018R029 361 702. 090 2947 372.014 2 215,635 —0. 164 566 —1.801 651 —92.204 278
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3.1

7

Fig. 7 Data Processing Workflow for Urban Environment Monitoring from Different Sensors
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) POS ,

8
Fig.8 The Integrated Observation Interface for Urban Safety Cruising with Aerial Images,
3D Models, and Surveillance Video

9
Fig.9 Urban Illegal Building Observation by Multi-temporal Street View Images and Aerial Images
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An Integration of Aerial Oblique Photogrammetry and Mobile Mapping
System for Urban Geographical Conditions Monitoring
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1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing.
Wuhan University, Wuhan 430079, China

2 Collaborative Innovation Center for Geospatial Technology, Wuhan 430079, China

Abstract: For the enrichment and efficiency of observing geographical conditions in urban areas, a
combination of aerial and mobile data is suggested and further integrated into an up-to-date system for
built-up area monitoring from air to ground, image to model, staticity to dynamicity. The multi
source geographical data includes ortho and oblique photos acquired from an independently developed
multi-lens airborne imager, Digital Measurable Images (DMI) and Points Of Interest (POI) s collect-
ed from an original Mobile Mapping System (MMS), real-time video, moreover, Digital Elevation
Model (DEM) data and sophisticated 3D models are derived from oblique photogrammetry. All of
these contemporary data sources are calibrated by POS-assisted geo-referencing. They are tiled and
warehoused in a uniform framework for the ease of monitoring, cruising, and analyzing. As a founda-
tion, a case study of the mechanism was implemented and further extended to urban conditions mont

( 443 )



40 4 : ZY-1 02C HR 443

mote Sensing Image Under Lack of Ground Control tion: CN 101799293 B[ P]. 2011-11-02 ( , ,
Points[ D]. Wuhan: Wuhan University, 2005 ( . TDI

CCD : .10119968. 8[PJ. 2011-
[D]. : , 2005) 11-02)

[20] Hu Fen, Wang Mi. Jin Shuying. Satellite-borne [21] Tao C V, Hu Y. A Comprehensive Study of the
Three-non-colinear TDI CCD(Time Delayed and In- Rational Function Model for Photogrammetric Pro-
tegration Charge Coupled Device) Image Splicing cessing[J]. Photogrammetric Engineering & Re-
Method Based on Segmented Affine Transforma- mote Sensing , 2001, 67(12): 1 347-1 357

Inner FOV Stitching of ZY-1 02C HR Camera
Based on Virtual CCD Line
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Abstract: Considering the imaging features for High Resolution (HR) camera of ZY-1 02C satellite,
this paper proposes an inner Field of View (FOV) stitching method based on virtual CCD line. Then,
the potential error sources of the method are analyzed deeply. Finally, image data of ZY-1 02C/HR
camera are used in experiments. Both qualitative and quantitative evaluations on results validate the
correctness and feasibility of the method. At present, the presented method has been embedded in the
daily processing system of ZY-1 02C successfully.

Key words: non-collinear TDI CCD chips; inner FOV stitching; virtual CCD line; accuracy evaluation
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toring applications in Guiyang, including safety cruising, building change detection, which have
proved it to be a feasible solution to civic environment.
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