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Preface

With the coming of the digital era, digital visible human data are in demand in various fields related with
human morphology, including medicine, aerospace industry, sports, military affairs, automobile and machine
production, and arts . The U.S National Library of Medicine (NLM) made an early start by initiating “Visible
Human Project (VHP)” in 1989. In August 1991,the NLM contracted with the University of Colorado School of
Medicine to acquire structural data set of normal human body and achieve 3D reconstruction. The research team
led by Prof. V.M.Spitzer adopted the following procedure: First, lab workers used a cryomacrotome to shave off
slices of the frozen body. Then, the cross-sections were photographed and scanned into an animation computer to
obtain serial images. Next, 3D reconstruction of the human body was achieved. In November 1994, they
accomplished the world s first visible human data set and made it available for public use. The data set was derived
from a middle-aged male. All 1878 sections spaced at 1.0 mm had been sampled at a resolution of 4,200,000 (2048
x 2048) pixels. The complete data files occupy 15GB. In December 1995, they accessed the even more detailed
data set of the visible female. Altogether, 5189 sections spaced at 0.33 mm had been sampled. The complete data
files occupy 43 GB. The U.S. VHP aroused worldwide echoes. Sponsored by NLM in 1996, four sessions of the

biennial conference of the Visible Human Project has so far been convened. To date, licenses have been granted

to customers in several tens of countries by NLM for use of the data set.
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Many research institutions and universities have been
or are developing new human computer simulation program
and practical products. The University of Washington set
up Digital Anatomist Project, Harvard University built
Whole Brain Atlas and Surgery Planning System, Stanford
University created Virtual Endoscopy System, the
University of Hamburg worked on Voxel-Man System.
and Rensselaer Polytechnic Institute developed Nuclear
Medicine Simulation System. So far, Korea, Japan,
Germany, France, Great Britain, and Switzerland initiated
their visible human project one after another. Among

others, “Visible Korean Human (VKH)” project has

already gained remarkable staged progress.With grants
from National Science Foundation of Korea, Medical College of Ajou University implemented 5-year VKH project
(Mar.2000 — Feb.2005) along with Korea Institute of Science and Technology Information. The first data set was
obtained in March 2001 by the research team under direction of Dr. Min Suk Chung. All slices had been sampled
at a resolution of 6,100,000 (3040 x 2008) pixels and spaced at 0.2 mm.The subject was a 65-year-old patient who
had died of cerebroma. The follow-up research of VKH is going on intensely as planned.

Encouraged by the theoretical importance and vast number of applications of visible human research, many
domestic scholars have been paying close attention to the research progress and using the data set made public by
the U.S. VHP to perform fruitful research. The 174th and 208th Xiangshan Science Conferences were convened
. the themes for both were set as “the scientific project of CVH” . The previous work laid basis for research on
developing a Chinese Visible Human project.

Our research team at the Third Military Medical University has been involved in the study of human sectional
anatomy and computerized 3D reconstruction since 1985. We have been focusing on human thin sectional anatomy
since 1990. With grants from National Science Foundation of China for Distinguished Young Scholars, we began
our research on acquiring the Chinese Visible Human
(CVH) data set in 1999. After almost four years” hard
work, we successfully acquired the data set of CVH
male and female in October 2002 and February 2003,
respectively. Both the CVH male and female were free
of organic disease and lesion. The man whose body was
used as the CVH male was 35 years old at the time of
death. He was 1700mm tall and weighed 65kg. The
2518 slices spaced at 0.5mm for head and neck region
(0.1mm at the skull base), 1.0mm for other regions had

been sampled at a resolution of 6,300,000 (3072 x

2048) pixels. The data file of each section occupies
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36MB. The complete data files occupy 90.65
GB. As for the CVH Female, the subject was 22
years old at the time of death. She was 1620mm
tall and weighed 54kg. The 3640 serial sections
had been sampled at 0.25 mm intervals for head
and 0.50 mm for other regions. The data file of
each section occupies 36 MB (formatted as .tiff).
The complete data files occupy 131.04 GB. The
3D visualization of the CVH (male and female)

data set was accomplished by the research team

led by Prof. Pheng Ann Heng at Chinese
University of Hong Kong. Using the software packages for 3D reconstruction developed by our research team and
the team led by Prof. Ze-Sheng Tang at Tsinghua University, we also performed image segmentation and stereo
reconstruction of the organs or structures of the CVH.

This atlas of CVH is designed for readers with different knowledge backgrounds. The book consists of two
sections: the section for CVH male presents you with 2518 images, while the section for CVH female presents 3640
serial cross-sectional images. It” s impossible for us to print every image into large-sized pictures because of
limited space. Therefore, we selected one image from every 20 serial sections to print into large- sized pictures,
totaling 308 images.A 5cm ruler was put in each image. At the same time, all of the 6158 images are printed in small-
sized pictures. A CD-ROM disc is attached to the book with the purpose of providing the readers with sharp images
of the serial sections. Several CT, MRI and 3D reconstructed images of CVH are inserted in the preface.

As Marx said, “There is no royal road to science, and only those who do not dread the fatiguing climb have
a chance of gaining its numinous summits.” The publication of the book is a milestone in our endless pursuit of
scientific achievements. It reminds us of the ordeals we encountered and the great efforts we’ ve made during data
acquisition. Having analyzed the methods of data acquisition and images of VHP and VKH, we built a special low
temperature laboratory to guarantee better image integrity and higher clarity. Working for hours in the low temperature
laboratory, where the temperature was maintained
at —25C or below it, the researchers had to endure
coldness and hypoxia. They suffered even more
physically and mentally when the difference in
temperature between in and out of the laboratory
reached 60 C in hot summer days in Chongqing.
The majority of our research team are Master’ s
or Doctor” s degree candidates and postdoctoral
researchers. To acquire high quality data set
efficiently, the young scholars worked diligently

under arduous conditions day and night, giving

up holidays and recreations. We cherish our
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memory of overcoming great difficulties to achieve success and will keep doing so.

We dedicate the book to our teachers, colleagues, students, family and soul mates.

We are deeply indebted to the National Science Foundation Committee of China for providing the funds
(including one item of National Science Fund of China for Distinguished Young Scholars, No0.39925022) for the
development of the Chinese Visible Human data set. We are also grateful to the officers and experts at our Third
Military Medical University for their financial support, which made our data acquisition accomplished in time.We
especially thank Prof. Qian Wang, Prof.Can Wu and Prof.Chang - Kun Luo for their supports.

Prof. Pheng Ann Heng and his research team at Chinese University of Hong Kong deserve special
commendation for 3D visualization of the CVH data set. We also gratefully acknowledge the research team led by
Prof. Ze-Sheng Tang at Tsinghua University for their long-lasting support and collaboration with our team since
1993.

Prof. V.M.Spitzer, Dr. Zhong-Jun Fu at the University of Colorado, USA, Dr. Min Suk Chung at Ajou
University, Korea, visited our laboratory and exchanged ideas with us on CVH when they attended the

“International Workshop on Visible Human Research” held in Chongqing. Their encouragement and supports are

heartily appreciated.
We thank those who present support, sympathy and aid of any means to our research team and project when

we were in hardness. We acknowledge those people who donate their remains to medical research.
We especially acknowledge officers and editors of Science Press for their strategic insight and international
vision in approving the scientific significance and application value, which brought this book to fruition.
Visible Human Research is a new field and we are far from knowing everything. For the remaining errors or

ambiguities, I’ 11 take full responsibility. We sincerely welcome feedbacks and comments from the readers.

Shao-Xiang Zhang, Ph.D.

Prof. of Anatomy
College of Medicine
Third Military Medical University
Chongging, 400038, China
October 23, 2003
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CVHM-0007 CVHM-0008 CVHM-0009 CVHM-0010 CVHM-0011
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E 1 (Fig.1)
1. ¢ H7 epidermis 2. {&ilE superficial fascia 3. MR epicranial aponeurosis 4. fiif i pericranium
5. B dermis 6. 3k R If45 scalp vessel 7% T [A]FR subaponeurotic space 8.T0i 1 parietal bone 9. K
JR5% sagittal suture  10. eE{R4E coronal suture  11. PRk diploic v.  12. iy frontal bone
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CVHM-0021 CVHM-0040 CVHM-0039 CVHM-0038 CVHM-0037

B2 (Fig.2)

1. J skin  2.%PMz outer plate 3.4 diplogé 4. N # inner plate  5.%jiM- frontal lobe 6. K Jii
4k cerebral falx 7. kM J§i; arachnoid granulations 8. 44k %8 superior sagittal sinus 9. Kk
&k superficial cerebral v.  10. #fEffk diploic v. 11 S I scalp vessel 12, R A b
epicranial aponeurosis 13. % (Al P4 subaponeurotic space  14. &:{K 4% sagittal suture 15. iy
% pericranium  16. {5 superficial fascia 17. T4 parietal bone 18. ik Bz It cerebral cortex
19. fifi it cerebral dura mater 20, Wk [V Pit subarachnoid space  21. whR4% coronal suture  22. i |- 0]

supen‘jor 1"1‘011}111 gyrus 23}]71&%15] i ceirebﬂqﬁlrchi@idimatim24. % frontal bone




