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1. One-click, automated production workflow for both optical and radar imagery 

SpaceVoxelProcessor (SVP) provides different automatic production workflows including automatic DOM 

productions workflow，automatic fusion-mosaic workflow and custom workflow, users can select the 

appropriate automated workflow for image processing based on practical image production requirements. 
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2. Supports both standalone computing and computer cluster computing processing 

modes 
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3. Automatic Block Adjustment Processing  

SVP provides a fast and high-precision image matching algorithm that can realize fully automatic 

matching between images under difficult conditions such as multi-source, multi-phase, rotational 

distortion, etc.; at the same time, it adopts a variety of gross error elimination methods to 

completely and automatically eliminate error points, and the matching accuracy can reach sub-

pixel level.  
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3.1 Rare control of large-scale block adjustment technology 

The adjustment technology based on adaptive weighting and virtual observation constraints, as 

well as the automatic detection technology for pathological areas, achieves spatial adjustment 

processing of multi-source satellite images under sparse multi-source ground control conditions 

by matching tie points and using a small number of ground control points. 

The method reliably and automatically extracts well-distributed image tie points and integrates 

the well-known "alternate approach" from photogrammetry with a global least-squares adjustment 

algorithm to achieve integrated block adjustment for large-area satellite imagery. Essentially, this 

is equivalent to constructing virtual "mean" control points for block adjustment, which not only 

resolves the rank deficiency issue in uncontrolled adjustment but also facilitates qualitative 

orientation analysis of the adjustment results. 

Furthermore, to address practical challenges in surveying and mapping production—such as 

seamline mismatches between different regions—the adjustment model incorporates third-party 

geospatial data as planar and elevation geometric constraints. This helps minimize residual error 

accumulation during the global adjustment process, thereby yielding more reliable and "unbiased" 

block adjustment results. 

Case 1：  

⚫ Images from Tianhui Satellite, Total 152 image models which cover the whole province. 

⚫ Reference Data: 30m SRTM and 5m Google satellite images 
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• Use the block adjustment results to analyze whether adjacent images edge mismatches 

(edge mean error exceeding 3.5 pixels) or vertical parallax (image-space mean error 

exceeding 1.5 pixels).  

• Following orthorectification, verify the edge alignment between adjacent images and their 

registration with the base map to confirm the problematic images identified in the block 

adjustment analysis. The inspection revealed that three images had initial offsets 

exceeding 600 pixels.  

• The final adjustment mean error was 0.383 pixels, meeting practical production 

requirements." 

 

 

Case 2： 

⚫ 7321 scenes of standard image from Ziyuan 3 satellite( including forward, nadir and 

backward) , total 20,756 images ,were acquired, covering an area of 9.55 million km², 
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accounting for 99.4% of the country's total territory. 

 

The block adjustment was processed in a cluster computing environment, achieving an 

orientation mean error of 0.548 pixels.  

The total number of tie points reached 31,311,860, with 14,063,576 reference control points 

employed. Verification using partial 1:50,000 scale data confirmed that the uncontrolled 

adjustment accuracy was better than 6 meters. 
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3.2 Real-time Verification of Block Adjustment Accuracy 

SVP software also provides simple and rapid visualization tools besides error statistics reports. 

These tools support swipe comparison of image rectification results based on DEMs, tie points, 

bundle adjustment results, or the corrected model, thereby enabling verification of whether the 

bundle adjustment accuracy meets requirements. 
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Additionally, users can select regions by drawing a bounding box to do automatic tie points again 

for areas with poor automatic tie-point matching. 

 

3.3 Supports Different Level of Remote Sensing Images  

There are different levels of remote sensing images such as Level 1A, Level 2A and Level1B，

etc. SVP software supports block adjustment processing for both Level A and Level B remote 

sensing images, whereas most other software does not support it for Level B images. 
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3.4 Integrates Different Auto Tie Points/Control Points Matching Methods 

SVP software provides three different tie points methods：feature matching，phase matching 

and SAR phase matching，and five different control points matching methods: regular matching, 

feature matching, phase matching and SAR phase matching and SIFT matching.  

 

 

Feature matching is the most commonly used method for tie point and control point matching. 

However, for weak-textured areas like forests and deserts, where there may be a significant 
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temporal gap between the reference image and the image to be processed, phase matching can 

be employed to yield higher-quality tie points and control points. 

 

 

4. Image Rectification 

4.1 View rectification results based on DEMs, tie points, bundle adjustment results, or the 

corrected model 

SVP supports instant viewing of image rectification results through a swipe mode based on DEMs, 

tie points, bundle adjustment results, or the corrected model. Unlike other software that requires 

completing the rectification processing before allowing users to view the image rectification results.  
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4.2 Set different resolutions for images with different resolutions when rectification 

processing is done together 

During remote sensing image rectification, users often encounter situations where the images to 

be processed come from the same satellite source or different satellite sources. If the images to 

be processed have the same resolution (i.e., identical panchromatic image resolution and 

identical multispectral image resolution), the resolution of the rectified output can be uniformly set. 

 

However, if the images to be processed have different resolutions (different panchromatic image 

resolution and different multispectral image resolution), most software systems cannot support 

setting different output resolutions for the rectification results. In contrast, SVP system allows 

users to set the resolution of the rectified output based on the varying resolutions of the input 

images. 
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4.3 Provides fully automated rectification for distorted imagery 

SVP provides a variety of rectification methods including rigid translation, similarity transformation, 

affine transformation, quadratic polynomial, cubic polynomial, thin plate spline, and 3D DLT. For 

imagery with significant distortion, such as JL1KF01C, the distortion correction algorithm workflow 

has been optimized to achieve orthorectification accuracy within 1 to 2 pixels. 
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5. Image Fusion 

 

 

SVP provides different algorithms of image fusion，including Pansharpen, Gram Schmid and 

Ehlers. Users can select the appropriate fusion algorithm based on practical application 

requirements such as fusion processing speed, visual effect of the fusion result, and spectral 

analysis. 
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6. Image Dodging and Color Balancing 

SVP provides different algorithms of image dodging and color balance，including Free Network 

Balancing, Standard Image Balancing (Global Reference), Standard Image Balancing (Local 

Reference), and Control Network Balancing. Also, SVP supports color balancing of 16-bit 

imagery, including both orthophotos and Level 1 raw imagery. 
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7.Automatic Cloud Detection 

SVP integrates automatic cloud detection tool with AI algorithm that enables rapid and automated 

extraction of cloud-covered areas from massive remote sensing images. Both the vector data of 

cloud-covered areas and cloud mask images can be generated. 
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8.Complete Images Quality Assessment Tool 

SVP integrates complete automatic image accuracy check tools, which include absolute 

accuracy validity, relative positioning accuracy check, accuracy check of stereo pair model edge 

connection. The image accuracy check tool can quickly perform accuracy checks on massive 

original images (single scene or stereo pair) and DOM products, also generate accuracy reports. 
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9.One-click, multi-task parallel cloud replacement processing of remote sensing images 

SVP provides a fast and efficient cloud replacement tool, which performs one-click replacement 

of cloud-covered areas in remote sensing images based on the cloud coverage obtained through 

cloud detection. 
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10.Interactive editing for image distortion and one-click restoration 

SVP provides user-friendly orthophoto editing tools that allow for efficient editing of distorted and 

blurred areas in DOM. 

 

 

 


