26 2 Vol. 26 No.2
2014 5 SCIENCES OF CONSERVATION AND ARCHAEOLOGY May 2014

1 10054538( 2014) 02-0090-07

1 2 1 3
(1. 710054;
2. 430079;
3. 710600)
( DEM) ( DOM)
: K8541.1 DA
0
1
1.1
( DEM) ( DOM) . .
JDLT
12013444; 120130547
: (2010JM5009) 2010 2011
(1963—) 2004

o Email: zhchunsen@ qq. com



91

1.2

DEM

DOM

[

) o 4.5m.,

1 90%

1

Fig.1 Control mark image point automatic positioning

2
Fig.2 Control point distribute map

DEM

20.5m

6m

85%

3.2m

o




92

26

HEHEH

Gl TR

Y

e G 4 R AR

h 4

FEAE £S5 QL

o = A4 B

r
4 1% DEM #cdl

IE S 548

Y

{5 Bl Hik

A4

hd
— DOM % j v
>~ =R |

DEM %4l

3 DEM
Fig.3 Flow chart of DEM and orthophoto image map

2.1 o

o o

Harris SIFT Harris SIFT 128

o SIFT N N N o 4

KDTree



93

2.2

2.2.1

Fig. 4

i

"I'l!i '4'_

4

Sketch map of Image feature extraction and matching

DEM

FUF I SR A UG 1!

v

|"j 1 5

v i 52 1)

fiy e SRR

> % (] AL AL 4

v‘_

fey A e e

e e U AR 2L

A T % B MO

- {é |'}'; 1"'_. i,{ EREIAS =

o=

Fig.5 Flow chart of automatic aerotriangulation

2.2.2

2.2.3



94 26

o 2.4
( ) o
0 DEM o
2.3 DEM DEM o
( ) ()
DEM., DEM
o RGB
RGB &
o o 6 orthovista

DEM o o

Fig. 6 Orthophoto image of excavation site

7
Fig.7 Pottery figurine relics plan



95

GodWork .

DEM

M . : 2008.
FEN Enxue. Field archaeology M . Changchun: Jilin University
Press  2008.
. J. 2006
(4):99404.

XU Chengai. Some ideas on field archaeological drawing J . Hua—
xia Archaeol 2006 (4):99404.
J . 2009
(7) :644-649.
ZHANG Lei LIU Jian_guo. Digital image correction and archaeologi—
cal drawing J . Archaeology 2009 (7) :644-649.
SuperMap
J. 2006 8(1):121426.
YANG Lin LV Guomian SHENG Yehua et al. Design and
implementation of mapping information system for field archaeology

J . Geodnf Sci 2006 8(1):121426.

2006 (6):7378.
QIN Ling ZHANG Hai. Application of the electronic total station in
field archaeology J . Archaeology 2006 (6):73-78.

. M . : 2009.
ZHANG Chun_sen. Photogrammetry M . Xi’ an: Xi’ an Mapping
Press  2009.

J. 2010 35( S1) : 198499.

13

14

LIU Xiao-ming LI Yuedi GUO Fusheng et al. Producing digital

orthophoto based on full digital photogrammetry system J . Sci Surv
Map 2010 35( SI) :198499.

J. 2004 (5) : 4749.
YANG Lin SHENG Ye-hua LV Guo-nian et al. Application of dig—
ital photogrammetry in field archaeology mapping J . Geotech In—
vest Surv 2004 (5) : 47-49.
( DOM) J.
2007 (3): 91-93.
FANG Jian_qiang. Discussion on several technical problems about
producing DOM ] . Geomat Spatial Inf Technol 2007 (3):
91-93.
. QuickBird J .
2008 (6):78-81.
ZENG Cheng_Qiang. The facture of orthophoto map from QuickBird
satellite image J . Urban Geotech Invest Surv 2008 (6) :78-81.

D . 2011.
LI Xianyi. The research and application of the unmanned aerial
vehicle image matching based on feature point D . Xi” an Univer—
sity of Science and Technology 2011.
. SIFT
J 2009 34(4):23-26.
KE Tao ZHANG YongJjun. The application of SIFT features in the
automatic matching for low altitude aerial images J . Sci Surv

Map 2009 34(4) :2326.

2009 34(2):4748.
WANG Yu-hong CHEN Yongli. Automatic matching and
panorama generation of low altitude aerial images J .J Geomat
2009 34(2):4748.
. SIFT
I 2008 24(2):1042.
CHEN Xin-hua. Application of SIFT feature matching of sheet ed—
ges to the process of remote sensing image of unmanned air vehicle
on the low attitude J . Surv Map Geol Min Res 2008 24(2):10-
12.



96 26

Application of digital close_range photogrammetry during archaeological excavation of

the acrobatic figurines pit at the Qin Shi Huang Mausoleum site

ZHANG Chun-sen' GUO Bingxuan® LV Peiyu' ZHANG Weixing’

(1. College of Geometrics Xian University of Science and Technology Xian 710054 China;
2. State Key Laboratory of Information Engineering in Surveying Mapping and Remote Sensing Wuhan University Wuhan 430079  China;
3. Emperor Qinshihuangs Mausoleum Site Park Xian 710600 China)

Abstract: The drawing of archaeological sites is important for the field of archaeology. On the one hand informa—
tion at various stages of excavation of archaeological sites should be preserved; on the other excavation of the sites
should not be interrupted. Therefore this topic has always been explored by archaeologists. The archaeological
excavation of the acrobatics figurines pit ( K9901) of Qin Shi Huang Mausoleum was used as an example to record
the site information for future archaeological studies and cultural relic protection. Aiming for large scale archaeologi—
cal projects a method of digital close range photogrammetry was developed for application to field archaeology
mapping. The three_dimensional parameters at certain control points during excavation of relics site were obtained
using electronic total stations. The multi_strip sequence images of the archaeological excavation site were taken
using a non_metric digital camera. Using the digital photogrammetry method a digital elevation model ( DEM) and
a digital orthophoto map ( DOM) can be obtained that reflected the distribution of the objects in the excavation site.

The contour lines of the relics from the orthophoto images were used to construct an orthographic vector graph of the
archaeological excavation site. It recorded the positions of the relics and their shape and distribution. This experi—
ment showed that it was possible to obtain rapidly highly precise digital maps of large archaeological sites. The
method is worth applying to other similar projects.

Key words: Digital close_range photogrammetry; Field archaeology; Archaeological drawing; Orthophoto image
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