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A Grade Input System Using Camera Images in an Optical Mark Recognition Sheet

Yosuke SENTA*!

Abstract

It is difficult to properly manage student achievement and/or attendance in large classrooms. The author believes
that the most important step toward addressing this issue is to digitize student information because digital data can be
calculated accurately using some kinds of scripts or spreadsheet software. One such method is optical mark recognition
(OMR), which requires high-tech equipment and is generally expensive. For a seamless application of such a system, the
author developed an OMR set-up using a web camera. With a view to improving the camera’s ease of use, it has been
identified that the relative position between the camera and the OMR sheet and the corresponding brightness are not
constant. Therefore, it is necessary to develop the system through stable marker detection and a correction algorithm
that is on the detected markers. This paper describes these algorithms in detail, as well as their performance when the
prototype system was first applied to the class of 2018. The result is a data-reading rate of approximately 3.5 sec per

sheet, with about 5 percent of the sheets incompletely read.
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Fig.1 OMR sheet form of this study
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Fig.2 OMR sheet form of Kumagai Lab. (Tohoku Gakuin Univ.)”
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Fig.4 Dimension of the Fig. 1's OMR sheet
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Fig.5 Template of marker Fig. 6 Sample of failed ' .

Fig.7 Sample of camera image and binarized marker
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Fig. 18 Overview of prototype application Fig. 19 Sample of config file

Table 1 Processing time of Optical Mark Recognition

Average min max SD
Capture Image 0.75msec 0.42msec 2.78msec 0.21msec
Change to 640 x 480 gray scale 3.08msec 1.43msec 4.30msec 0.48msec
Search 5 markers 33.1msec 17.5msec 47 2msec 6.2msec
Corresponding markers 5.44usec 3.20usec 10.88usec 1.38usec
Read and check the OMR 0.91msec 0.66msec 2.01lmsec 0.25msec
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Visual C++ 2008 Express Edition TYER L72. 70275 AE—ERFETH A T MRS & MG 2480 KL, Eok
WS L 2B T CHE#E LG e (DT [FAN)E T ERB), BIEFICHENICHRANDSET 2E2 572000
METICRED LIIROE2FERTLE LS ICHE 2 —ERMEESETws, 72, [%EFT, K& v ER
D7 7 A ) “StudentList.csv” ZEo TH &, AN ETRICHUT 2FEFTORAEHME LEMICERT 5
EIHICLTVD, ZHUTL D IREEDOHEBIC L 2BATIG LS WEEL 2 5. [FERREMG] R v 25L&, AN
NETENT, BN F2EFTF T % Result 74 L7 N M TFICesvd LIEtxt 77 ANV E LTHRIET . F240
PG UENTICH 2R D jpg 77 AV E LTREFCTE L. REABBRNICTFEEORARFAFZPNEL L) ~v—
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LR DOTHRBP O T H I EDVRRE LS.
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b FTp b —H OB H 0 B FEHIZIRK T O 5Tmsec LA >TB 5T, ERTHLHECTUEIITI VLI L
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Fig.21 Maximum readable tilt angle
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Table 2 Performance evaluation result of the OMR system by Electric Circuit I lesson

Times 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Date 4/12  4/19 4/26 5/10 5/17 5/24 5/31 6/7 6/14 6/21 6/28 7/5 7/12 7/19 7/26
Total Num. 123 125 127 125 111 125 119 127 127 119 121 115 125 116 119
Read Time 10:16  7:26  8:%4 7:19 5:35 6:40 6:46 7:06 7:32 6:28 6:52 6:03 6:46 6:40 5:39

Failure Num. 28 20 16 16 5 3 8 5 7 7 7 3 5 8 5
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Fig. 22 Average reading times and mark reading success rate of the lesson
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