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Display methods of medical images in DICOM format

ZHANG Guangyu', LU Wen', XU Longchun’, ZHANG Minfeng’, ZOU Yue’, ZHAO Wenbo’, ZHANG Gang’, QIN Jian’, YANG
Guihua’, LIU Xiaohan', YAN Chengxin’, ZHU Jianzhong’, CHE Linlin'

1. College of Radiology, Taishan Medical University, Tai'an 271016, China; 2. Department of Radiology, Affiliated Hospital of Taishan
Medical University, Tai'an 271000, China; 3. Department of Otolaryngology, Affiliated Hospital of Taishan Medical University, Tai'an
271000, China

Abstract: The non-linear window display methods of DICOM images were studied and compared with the commonly used
linear display methods. The authors analyzed the methods for inverse linear, exponential, logarithmic, power-law, S function,
inverse S function and complex curve-based pseudo color window displays, and compared these methods with linear methods
of window display. The experimental results demonstrated that linear window display had good performance in displaying the
details of low-density lesions against a bright background with a good lesion enhancement effect, while non-linear window
display suited for displaying high- density lesions in dark background. The logarithmic window display was capable of
mapping low gray-level values in a narrow range in the window of an input image to a wider range of output values, and suited
particularly for enhancing low gray-level lesions; the exponential window display method better suited for enhancing high
gray-level lesions. The power-law window display method, according to different values of gamma, could be similar to the
linear, logarithmic or the exponential displays. The S and inverse S function displays had good enhancement effect for
moderate gray-level lesions in the window. The pseudo color window display was capable of displaying more information of
the lesions in a wider range of the window to assist in disease diagnosis. The non-linear methods provide more information of
the input images and are thus good complimentary techniques for linear display methods.

Keywords: digital imaging and communications in medicine format; medical image; linear window display; non- linear

window display; pseudo color window display
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Result of exponential window display; (e¢) Result of power-law window display (the values of power are less than one); (f) Result
of power-law window display (the values of power are more than one); (g) Result of window display based on the S function; (h)

Result of window display based on the inverse S function; (i) The pseudo-color result of window display based on equation (8); (j)

The pseudo-color result of window display based on equation (9).
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Fig.8 Experimental results of the window display methods for a magnetic resonance (MR) image of pituitary adenoma
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Fig.9 Experimental results of the window display methods for a CT image of middle lobe pneumonia in the right lung
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Fig.10 Experimental results of the window display methods for a MR image of pituitary adenoma (with a constant window width)
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Fig.11 Experimental results of the window display methods for a CT image with middle lobe pneumonia in the right

lung (with a constant window width)
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