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DIAGNOSTIC SYSTEM FOR A 

DATA ACQUISITION SYSTEM 

Background of Invention 

[0001]       The present invention relates generally to data acquisition systems, and more 

particularly, to a diagnostic system for a data acquisition system. 

[0002]       Diagnostic systems typically are used to test the operation of the system during 

manufacturing and the functioning of the system in operation. Typical diagnostic 

systems perform tests and provide various test data. The test data is then analyzed by 

the technician to determine the source of the problem. 

[0003]       Complex systems such as computed tomography (CT) type systems include a 

number of controlling circuit cards. One example of the amount of data provided in 

such a system is that fifty critical to quality (CTQ) characteristics may be tested in a 

complete test. Nearly 13,000 data points per CTQ may be obtained in such systems. 

Sorting through such a vast amount of data is difficult. Therefore, pinpointing the 

source of errors is also difficult. 

[0004]       Therefore, it would be desirable to provide a system to easily pinpoint a problem 

in a complex system. 

Summary of Invention 

[0005] 
The present invention provides a diagnostic system for a data acquisition that may 

be used locally or remotely. In one aspect of the invention a diagnostic system for a 

data acquisition includes a computer controller that is coupled to the data acquisition 

system. A display device is coupled to the computer controller. The computer 

controller receives data from the data acquisition and generates a screen display 

corresponding to an architectural representation of the data acquisition system. The 
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controller generates screen indicia corresponding to a location of a problem on the 

architectural representation. 

[0006]       In a further aspect of the invention the method for operating a data acquisition 

system comprises: receiving data from a data acquisition system; diagnosing a 

problem in response to said data; generating a screen display corresponding to an 

schematic representation of the data acquisition system; and generating a screen 

indicia on said display device corresponding to a location of a problem on the 

schematic representation of the data acquisition system. 

[0007]       One advantage of the invention is that the system may be accessed remotely. That 

is, the present invention may be accessed through an internet browser when the data 

acquisition system is coupled to a network. Such systems are particularly useful for 

complex systems that are not easily removed from their locations such as x-ray 

systems, CT systems, and MR! systems. 

[0008]       Other aspects and advantages of the present invention will become apparent upon 

the following detailed description and appended claims, and upon reference to the 

accompanying drawings. 

Brief Description of Drawings 

[0009]       Figure 1 is a schematic view of a system having a data acquisition system and a 

diagnostic device coupled thereto. 

[0010]       Figure 2 is a screen layout of a test history screen according to the present 

invention. 

[0011]       Figure 3 is a data mapping screen according to the present invention. 

[0012]       Figure 4 is a screen layout having screen indicia corresponding to a schematic 

representation of the data acquisition system. 

Detailed Description 

[0013] 
In the following figures the same reference numerals will be used to illustrate the 

same components. The following description is provided with respect to a computed 

tomography (CT) machine, however, those skilled in the art will recognize various 
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applications for the diagnostic system described herein. 

[0014]       Referring now to Figure 1, a diagnostic system 10 Is illustrated coupled to a CT 

system 12. Diagnostic system 10 includes a computer controller 14 that is preferably 

microprocessor-based and thus has a CPU 16 therein. Computer controller 14 has a 

memory 18, a data entry device 20, and a display 22. Memory 18 may be various 

types of memory Including RAM or ROM or hard disk, floppy disk, CD, or DVD. Data 

entry device 20 may be various types of data entry devices including a keyboard, 

touch screen, or other type of device. Display 22 is preferably a monitor and may 

include a flat panel or other type of monitor. 

[001 5]       CT system 12 is illustrated as simply having a data acquisition system 30. Data 

acquisition system 30, of course, is one of only a number of different components 

within a CT system. Data acquisition 30 may also include a controller 32. In a typical 

configuration, various types of controllers including various numbers of processors 

and application-specific integrated circuits are employed. Data acquisition system 30 

and computer controller 14 may be connected through an interconnection 36. 

Interconnection 36 may comprise a direct connection or a connection through a 

network such as the public service telephone network or an internet connection. 

[0016]       CPU 16 is programmed with the appropriate data analysis software for the present 

invention. The CPU 16 generates various screen displays and the like for quick and 

easy analysis of the data. 
fi 

[0017]       Referring now to Figure 2, a first screen 50 is illustrated. The first screen 50 is 

displayed after a connection of computer controller 14 and CT system 1 2 as formed 

through interconnection 36. identification indicia 52 may be displayed to illustrate the 

particularly serial number, model number or other identification of the data 

acquisition system or the CT system. Test history indicia 54 may also be displayed on 

first screen 50. Test history 54 may include the date and time of the previous test. 

These tests may be stored within CT system 12 or may be stored in memory 18, 

Various test portions may also be displayed by test portion indicia 56. Test portion 

indicia 56 may allow the operator to obtain the data from various types of tests to 

display them on the screen. The various tests may be determined based upon the type 

of machine and the various critical to quality characteristics associated with such a 
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system. The test portion indicia 56 may be colored to indicate pass or fail. When the 

operator clicks on each one of these devices they may also provide an indication as to 

the pass fail for the various parts of each of these tests. 

[0018]       Referring now to Figure 3, a box plot illustrating the various tests may be 

illustrated. Each converter within the data acquisition may be represented by one of 

the box plots 60. The box plot points are raw data that has been normalized (dividing 

by the upper specification limit). This allows easier comparison with the various box 

plots. It should be noted that the upper specification limit may not be the same for all 

channels of the converters. The box plot 60 may be colored to indicate pass or fail. 

For example, the failed box plots may be indicated in red while the green is used to 

indicate pass. Various other indications may be provided on the screen. For example, 

box 52 may indicate trouble since the range of data extends above the box plot 62 

f**' above a fail line 64. The worst case converter may also be identified on the screen 

display (a so-called quality indicator). If the quality indicator is above one, the test 

^ . ■ failed which means the worst value is above the upper specification limit. 

III    [0019]       Another screen 70 is illustrated. In this screen a schematic layout of the data 

^- acquisition system is illustrated. The data acquisition system has a right chassis 

Ql; portion 72, a center chassis portion 74, and a left chassis portion 76. These portions 

correspond to specific circuits. The schematic representation also has an application- 

Mir specific integrated circuit (ASIC) layout 78. 

Hi 
[0020]       A converter board to connect indicia 80 is also illustrated. Each of the portions 72 

through 80 have various boxes therein corresponding on a one-to-one basis with the 

circuit board in the data acquisition system. Box 82A, 82B, 82C, and 82D correspond 

to errors found in the critical to quality characteristics. Thus, these components can 

easily be replaced by merely looking at the schematic representation thereof. 

[0021]       As can be seen, the present invention allows a technician or an assembly person 

to easily locate and identify the problem in a data acquisition circuit or other 

complicated circuit without the need to interpret a vast amount of data. 

[0022]       It is inherent in any system that various security procedures and the like may be 

provided by the systems described herein such as password and user identification. 
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[0023]       While the invention has been described in connection with one or more 

embodiments, it should be understood that the Invention is not limited to those 

embodiments. On the contrary, the Invention is Intended to cover all alternatives, 

modifications, and equivalents, as may be included within the spirit and scope of the 

appended claims. 
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