
Automatic recognition of blood marks at accident scene

何俊穎、黃登淵

E-mail: 345494@mail.dyu.edu.tw

ABSTRACT

Image processing, especially for pattern recognition, has played an important role in a wide variety of applications, such as

biometrics, security monitoring system, and medical image due to its great advance in technology during the past decades. The use

of blood-like spots in an image to identify the responsibility of drives in a traffic accident may often lead to some controversies due to

the fact that the blood-like spots may be not true ones. In this thesis, we propose an automatic blood marks identification system to

help forensic officers to identify whether the spots are blood marks or not. In this work, YC'gC'r color space is first applied to extract

blood-like areas. Then, morphological image processing and followed fast 8-connected method are used to segment the blood-like

spots from its background. Finally, the method of grey level Co-occurrence Matrix matrix (GLCM) is exploited to determine the true

blood marks from the candidates. Experimental results confirm the superiority of the proposed method.

Keywords : Color segmentation、Blood spots detection、Blood marks recognition

Table of Contents

封面內頁 簽名頁 中文摘要．．．．．．．．．．．．．．．．．．．．．．．．iii 英文摘要．．．．．．．．．．．．

．．．．．．．．．．．．iv 誌謝．．．．．．．．．．．．．．．．．．．．．．．．．． v 目錄．．．．．．．．．

．．．．．．．．．．．．．．．．． vi 圖目錄．．．．．．．．．．．．．．．．．．．．．．．．．ix 表目錄．．．

．．．．．．．．．．．．．．．．．．．．．．xi 第一章 緒論 1.1 研究背景．．．．．．．．．．．．．．．．．．．

．1 1.2 文獻回顧與探討．．．．．．．．．．．．．．．．．2 1.3 研究方法．．．．．．．．．．．．．．．．．．．

．3 1.4 研究結果．．．．．．．．．．．．．．．．．．．．3 1.5 本文架構．．．．．．．．．．．．．．．．．．．

．4 第二章 血跡痕偵測之數位影像處理相關技術 2.1 前言．．．．．．．．．．．．．．．．．．．．．．5 2.2 直方圖等

化．．．．．．．．．．．．．．．．．．．5 2.3 血跡痕之顏色分析．．．．．．．．．．．．．．．．6 2.4 色彩分割

與色彩空間．．．．．．．．．．．．．．．6 2.4.1 色彩分割．．．．．．．．．．．．．．．．．．．6 2.4.2 RGB色彩

空間．．．．．．．．．．．．．．．．．7 2.4.3 HSV色彩空間．．．．．．．．．．．．．．．．．7 2.4.4 HSI色彩空

間．．．．．．．．．．．．．．．．．9 2.4.5 YCbCr色彩空間．．．．．．．．．．．．．．．．11 2.4.6 YCgCr色彩

空間．．．．．．．．．．．．．．．．11 2.4.7 血跡痕之顏色分析．．．．．．．．．．．．．．12 2.5 影像二值化．．

．．．．．．．．．．．．．．．．12 2.6 影像形態學．．．．．．．．．．．．．．．．．．13 2.6.1 侵蝕．．．．．．

．．．．．．．．．．．．．．14 2.6.2 膨脹．．．．．．．．．．．．．．．．．．．．14 2.6.3 影像拓撲學．．．．．

．．．．．．．．．．．．15 第三章 血跡痕分割系統 3.1 前言．．．．．．．．．．．．．．．．．．．．．19 3.2 自製

血跡痕資料庫．．．．．．．．．．．．．．．20 3.3 血跡痕偵測．．．．．．．．．．．．．．．．．．21 3.4 連通區

域—8連通法．．．．．．．．．．．．．．．24 3.5 相關軟硬體之規格．．．．．．．．．．．．．．．27 第四章 血跡

痕辨識與實驗結果 4.1 前言．．．．．．．．．．．．．．．．．．．．．29 4.2 灰階共生矩陣．．．．．．．．．．．

．．．．．．29 4.2.1 GLCM散佈率．．．．．．．．．．．．．．．．．30 4.2.2 GLCM紋理分析．．．．．．．．．．

．．．．．．33 4.3 血跡痕辨識實驗結果．．．．．．．．．．．．．．33 第五章 結論與未來研究方向 5.1 結論．．．．

．．．．．．．．．．．．．．．．．40 5.2 未來研究方向．．．．．．．．．．．．．．．．．40 參考文獻．．．．．

．．．．．．．．．．．．．．．．41

REFERENCES

[1] 王瑩瑋,比色法在事故現場跡證鑑識上之應用,九十四年道路交通安全與執法研討會,頁377-386,中華民國94年9月。�

[2] 繆紹剛譯，”數位影像處理 第三版” ，普林斯頓，民98。�

[3] A. Z. Arifin, and A. Asano, “Image segmentation by histogram thresholding usinghierarchical cluster analysis,” Pattern Recognition Letters,

Vol. 27, No. 13, October 2006, pp. 1515-1521.�

[4] F. Samopa, and A. Asano, “Hybrid image thresholding method using edge detection,” International Journal of Computer Science and

Network Security, Vol. 9, No. 4, April 2009, pp. 292-299.�

[5] M. Hamghalam, and A. Ayatollahi, “Automatic counting of leukocytes in Giemsa-stained images of peripheral blood smear,” in: Proc. IEEE



Int. Conf. on Digital Image Processing, Bangkok, Thailand, 2009, pp. 13-16.�

[6] Q. Zhang, S. Kamata, and J. Zhang, “Face detection and tracking in color images using color centroids segmentation,” in: Proc. IEEE Int.

Conf. on Robotics and Biomimetics, Bangkok, Thailand, 2009, pp. 1008-1013.�

[7] S. Li, and G. Guo, “The application of improved HSV color space model in image processing,” in: Proc. IEEE Int. Conf. on Future

Computer and Communication, Wuhan, China, Vol. 2, 2010, pp. V2-10 – V2-13.�

[8] H. Dasari, and C. Bhagvati, “Identi_cation of non-black inks using HSV colour Space,” in: IEEE Int. Conf. on Document Analysis and

Recognition, Vijayawada, India, Vol. 1, 2007, pp. 486-490.�

[9] B.V. Dhandra, R. Hegadi, M. Hangarge, and V. S. Malemath, “Analysis of abnormality in endoscopic images using combined HSI color

space and watershed segmentation,” in: Proc. IEEE Int. Conf. on Pattern Recognition, Karnataka, India, Vol. 4, 2006, pp. 695-698.�

[10] D. Coltuc, and P. Bolon, “Color image watermarking in HSI space,” in: Proc. IEEE Int. Conf. on Image Processing, Annecy, France, Vol.

3, 2000, pp. 698-701.�

[11] B. Ahirwal, M. Khadtare, and R. Mehta, “FPGA based system for color space transformation RGB to YIQ and YCbCr,” in: Proc. IEEE

Int. Conf. on Intelligent and Advanced Systems, Pune, India, 2007, pp. 1345-1349.�

[12] M. Xie, J. Wu, L. Zhang, and C. Li, “A novel boiler flame image segmentation and tracking algorithm based on YCbCr color space,” in:

Proc. IEEE Int. Conf. on Information and Automation, Nanchang, China, 2009, pp. 138-143.�

[13] J. J. deDios, and N. Garcia, “Face detection based on a new color space YCgCr,” in: Proc. IEEE Int. Conf. on Image Processing, Cuenca,

Spain, Vol. 3, 2003, pp. III- 909-12.�

[14] S. Yoo, and R. H. Park, “Red-eye detection and correction using inpainting in digital photographs,” IEEE Transactions on Consumer

Electronics, Vol. 55, No. 3, 2009, pp. 1006-1014.�

[15] D. Y. Huang, C. J. Lin, and W. C. Hu, “Learning-based face detection by adaptive switching of skin color models and AdaBoost under

varying illumination,” Journal of Information Hiding and Multimedia Signal Processing (JIHMSP),Vol. 2, No. 3, July 2011, pp. 204-216.�

[16] R. M. Haralick, K. Shanmugam, and I. Dinstein, “Textural Features for Image Classification,” IEEE Transactions on System, Vol. 3, No.

6, 1973, pp. 610-621.


