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Abstract: The examination of the Computer Graphics is basically the computer examination to 
investigate the drawing ability in universities in recent years. Based on many years of teaching 
practice and according to the transformation trend of the computer intelligent paper marking, the 
image processing technology is adopted, and the key information of the image is extracted, and the 
image similarity calculation program is compiled, and the CAD automatic paper marking function 
is  implemented by the contrast of the students’ plots with the standard answer. Through the 
calculation examples, the grading results are consistent with the artificial results ideally. The 
calculation speed is faster than the manual speed, thus the teacher’s working efficiency is improved.  

Introduction 

Most examinations of the Computer Graphics are the computer examinations. The traditional 
correcting paper way is to print the students’ electronic editions out. As a result, the speed is slow, 
and the efficiency is low, and lots of subjective errors happen. With the development of image 
processing technology, the technology is applied in the Computer Graphics examinations to 
implement the automatic grading, so the working efficiency is improved. At present, the automatic 
marking way has become a trend in the university’s plot test, and it adapts to the needs of the major 
construction and the curriculum development[1-4]. 

The Application of Image Processing to Automatic Marking 

To get the strong operational capacity of MATLAB in the matrix calculation, we use MATLAB 
to process students’ plots, which are expressed by matrix and vector. 

During the actual exam, students mainly copy the fixed drawing. For the completed CAD plots, 
we can make them become the graphics format by using the CAD print function. Thus we can 
calculate the similarity degree to get students’ scores. The similarity degree calculation mainly 
depends on the similarity between two images’ content, so it determines the score. To measure the 
image similarity is based on the difference between the mathematical vectors to measure the image 
similarity. At present, the method is adopted more than others because using histogram can realize 
the normalization better, and the computation is less, and the speed is faster[4-6]. 

The formula is  
G is the target image histogram. S is the source image histogram. N is the number of samples 
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of the color space. ig  is the image property of the target image sub- block area. is  is the image 

property of  the source image sub- block area. 
The histograms only describe the distribution of colors in the image global, but it can’t describe 

the location distribution and the positions of the colors[7-10]. So the image is divided into sub-blocks 
regularly, and the corresponding similarity degrees of the small pieces are calculated. As result, the 
average similarity degree of the small reflects the whole similarity degree. After such modification, 
the algorithm has been capable of reflecting the local distribution and the position of the color in a 
certain extent. Thus it can compensate for the lack of the global histogram algorithm better. 

The Processing of Cad By Matlab 

For CAD Exam on computer, most teachers adopt a subjective papermarking way. The scoring 
criterion of the way is inconsistent. Papers are marked according tothe same criteria, and the fair 
score management system is established. Using the image processing of MATLAB compares the 
students’ plots with the standard answers to get students’ scores.  

The first step of MATLAB image processing is to print the students’ plots into picture formats. 
Because a lots of students’ drawings lead to large Manual print workload, using the batch printing 
program edited by VB a built-in tools completes batch printing. The batch printing of CAD is 
shown in Fig.1.  

Fig.1 The batch printing of CAD 

The second step is to use the program edited by MATLAB to calculate the similarity degree 
between the picture processed and the standard drawing. Thus the scores can be gotten. The 
program flowchart is Fig.2. 

 

 

 

                        

 

 
Fig.2 The program flowchart 

Application Examples 

In the actual process of computer graphics exam, three more different plots drawn are chosen to 
compare with the standard drawing.  In order to verify the legitimacy of the program, we use the 
batch printing program of CAD to print the three drawings into picture formats, and print them into 

Get image histogram.

Calculate the similarity degree values.

Output the results and show the scores.

Read in image through Matlab.
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the same norm of the standard drawing, and store them in a single file folder, and get the 
corresponding scores by the similarity degree calculation program. The program reads in the three 
pictures and calculates the results. The results are shown in Fig.3, in Fig.4, in Fig.5.  

 

 

 

 

 

 

 

 

 

 
Fig.3 The drawing completed well 

 

 

 

 

 

 

 

 

 
 Fig.4 The drawing completed basically 

 

 

 

 

 

 

 

 

 
     Fig.5 The drawing completed partly 

Comparing the three output results with manual marking, they are consistent by point rounding 
basically. Selecting different drawings and repeating tests, we can get the same conclusion. 
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Conclusion 

Based on image similarity calculation principles, using the image process of MATLAB, editing 
the graphics similarity calculation program, comparing the CAD drawings by batch printing with 
the standard answer, we can draw the conclusion that the method can get a ideal scores closing to 
the manual score and accomplish the CAD automatic paper marking function. The speed of the 
method is faster than before, and it can save more time. Thus it has a good prospect for practical 
application.  

References 

[1]Wang Like. Application of image processing and recognition based on online marking [D]. 
Shandong: Shandong university, 2005. 

[2]Song Zhengzheng. Research and realization of automatic scan paper marking system [D]. 
Beijing: North china electric power university（Beijing）,2008. 

[3]Zhao Xiaojuan. Research on recognition method of handwritten numbers and English 
characters[D]. Changchun：Northeast normal university,2010. 

[4]Liu Xin, Yang Hongpei. The research on organization of digital image and retrieval based on 
gray histogram and project[J]. Journal of xuchang university, 2007, 26(2): 86-90. 

[5]Gao Yupeng, Yang Jun, He Guangjun. Research on auto-grading system based on Image 
Identification Technology [J]. Modern electronics Technique. 2006, 22(237): 119-120. 

[6]Xu Lina, Peng Yuanhua. The modified graph cut model for image segment[J]. Science 
technology and engineering.2006,6(18):2854-2857. 

[7]Yasuhiro Ajiro, Kazunori Ueda. Kima: An automated error correction system for concurrent 
logic programs[J]. Automated software engineering,2002,(9):68-94. 

[8]Zhang Song. Research of image mosaic technology [D]. Harbin ： Harbin institute of 
technology,2008. 

[9]Xiao Lifeng, Yang Yongyue. Image processing system in the role of online marking[J]. 
Computer knowledge and technology ,2009,5(3):703-705. 

[10]Ruan Shaolin. Research of information extraction and recognition technology in online marking 
system[D]. University of electronic science and technology of china, 2010.    

Proceedings of the 2nd International Conference On Systems Engineering and Modeling (ICSEM-13)

Published by Atlantis Press, Paris, France. 
© the authors, 2013 

0102



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1275.591 878.740]
>> setpagedevice




