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MR. E. CLAY SWINDELL
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ADVANCES IN TECHNOLOGY AND LOWERING COST MAKE DRONES, OR UNMANNED AERIAL
VEHICLES (U.A.V.), APPEALING PLATFORMS FOR REMOTE SENSING. DATA ACQUIRED THROUGH
THESE TECHNOLOGIES HAVE BROAD APPEAL AND WIDESPREAD APPLICATION ACROSS MANY
INDUSTRIES AND DISCIPLINES. ARCHAEOLOGISTS HAVE USED AERIAL IMAGERY DERIVED FROM
MANY SOURCES AS A MEANS OF IDENTIFYING SITES AND ANCIENT LANDSCAPES, YET THIS
IMAGERY HAS TRADITIONALLY BEEN ACQUIRED THROUGH SATELLITE AND AIRCRAFT
PLATFORMS MAKING COST AND TIME A PRIMARY CONCERN. FOR THIS REASON, THE
AVAILABILITY OF INEXPENSIVE U.A.V.S AFFORDS ARCHAEOLOGISTS ACCESS TO OBTAINING
THEIR OWN DATA AT A FRACTION OF THE COST. HOWEVER, ARE THEY EFFECTIVE? FOR THE
PURPOSES OF THIS STUDY, THE DJI PHANTOM 2 VISION+ UAV, ALONG WITH SUPPORTING
SOFTWARE, WAS EVALUATED FOR ITS ABILITY TO CREATE VISIBLE LIGHT IMAGERY AND
ELEVATION DATASETS USEFUL IN REMOTE SENSING ARCHAEOLOGICAL SITES. TO TEST ITS
EFFECTIVENESS, A SITE WAS CHOSEN IN BERTIE COUNTY, NORTH CAROLINA DISCOVERED IN
2007. THE SALMON CREEK SITE (31BR264), AS IT 1S KNOWN, IS PARTIALLY UNDERSTOOD
FROM PREVIOUS ARCHAEOLOGICAL STUDIES AS THE LOCATION OF A 16TH CENTURY NATIVE
AMERICAN VILLAGE. THIS PREVIOUS WORK PROVIDED A FOUNDATION WHICH OUR RESULTS
COULD BE TESTED AND EVALUATED AGAINST AND PROVED IMPORTANT TO OUR
INTERPRETATION OF THE DATA. THE PROJECT NOT ONLY DEMONSTRATED THE EFFECTIVENESS

OF THE U.A.V. TO ACQUIRE USABLE DATASETS, BUT CONTRIBUTED TO THE ONGOING
RESEARCH.

KEYWORDS—ARCHAEOLOGY, AERIAL IMAGERY, DJI PHANTOM 2 VISION+, DRONE, REMOTE
SENSING, U.A.V.




* PRIMARY OBJECTIVE OF THIS RESEARCH WAS TO DEVELOP A WORKING
METHODOLOGY FOR CERSER’'S USE OF U.A.V.S FOR FUTURE REMOTE

SENSING AND ARCHEOLOGICAL PURPOSES.

A SECONDARY OBJECTIVE FOR THE PROJECT WAS TO PRODUCE NEW
DATA SETS ARCHAEOLOGISTS COULD USE IN FUTURE STUDIES.







SALMON CREEK SITE IS LOCATED AT THE WESTERN END OF THE ALBEMARLE SOUND
NEAR THE CONFLUENCE OF THE CHOWAN & ROANOAKE RIVERS.

ARCHAEOLOGISTS THINK IT IS THE LOCATION OF THE INDIAN VILLAGE METACUUEM.

THE VILLAGE OF METACUUEM LOOKED SIMILAR TO THE VILLAGE OF POMEIOC PAINTED
IN THE 16™ CENTURY BY ENGLISH ARTIST JOHN WHITE.




DJI PHANTOM 2 VISION + KEY FEATURES

* INEXPENSIVE

A BUILT-IN NAZA-M V2 FLIGHT
CONTROL SYSTEM FOR
AUTONOMOUS FLIGHT

INTEGRATED GIMBAL AND 14 MP
CAMERA

INTERNAL GPS AND BAROMETRIC
ALTIMETER

FLIGHT TIME 1S APPROXIMATELY
25 MINUTES




SOFTWARE FEATURES

ABILITY TO STACK IMAGES TO
CREATE LARGE PHOTO MOSAICS

CAN PROCESS MULTISPECTRAL
IMAGES

BUILD 3D POINT CLOUD FROM 2D
| MAGERY

COSTLY BUT ALTERNATIVE PRICING
SUCH AS EDUCATIONAL LICESNCE

MOBILE APPLICATION TO PLAN
FLIGHTS




KEY CONSIDERAT

ESTABLISH SURVEY AREA WITHIN AOI

MAKE SURE LINEAR TRANSECTS ARE
PROPERLY ALIGNED WITH SURVEY
AREA

TAKE OFF LOCATION IS IN CLEAR
UNOBSTRUCTED LOCATION

MAKE SURE NO OBSTACLES ARE IN
MISSION AREA

- @ LB 1119 T

WEATHER CONDITIONS

PILOT MUST ALWAYS BE READY TO
TAKE CONTROL OF U.AV




GOAL TO CREATE PHOTO MOSAIC FROM
INDIVIDUAL IMAGES

87 INDIVIDUAL IMAGES COLLECTED

GEO-REFERENCED IMAGES PROCESSED
WITH PIX4D MAPPER PRO INTO MOSAIC

PIX4D FINDS OVERLAP IN IMAGES AND
LOOKS FOR COMMONALITIES TO BUILD
THE LARGER MOSAIC

3D POINT CLOUD CREATED FROM 2D
|MAGERY







VISIBLE COLOR CONTRAST ENHANCED FAKED'TR

PROCESSING YIELDED A VISIBLE COLOR MOSAIC IMAGE WHICH WE
MANIPULATED TO EMPHASIZE FEATURES AND ANOMALLIES

WE IDENTIFIED THREE FEATURES DURING OUR ANALYSIS




ANATOMY OF A CROPMARK il s as i

the line of an old wall

The remauns of a burial mound ditch
cause a ‘cropmark’ to show up The line of this old
n the farmear’s field ditch is clearly visible

_

|
The top of this bamrow
mound hé B
removed by pk

@ Crop above because
The nutrient-rich deposits 4 @ moisture and nutrients tha
which i these buried ditches in the surrounding soil
make the plants above grow
faster and tader

Copyright Essex County Council

CROP MARKS ARE FORMED BY VARIATIONS IN THE SUBSOIL, WHICH CAN
BE CAUSED BY BURIED ARCHAEOLOGICAL FEATURES, SUCH AS BRICKS AND
OTHER VARIOUS ITEMS OR STRUCTURES WHICH CAUSE DIFFERENTIAL

CROP GROWTH




THIS FEATURE SEEN IN FIG. 11 1S BEST
DESCRIBED AS A POSITIVE CROP MARK

IT IS LINEAR, ORIENTED ROUGHLY
NORTH/SOUTH

WE ARE CONFIDENT IT REPRESENTS ONE
OF SEVERAL TRENCHES EXCAVATED BY
ARCHAEOLOGISTS IN 2007

DEMONSTRATES THE MAJOR CONCEPT OF |
HOW VARIATIONS IN VEGETATION COLOR @
AND TYPE DENOTE SUBSURFACE FEATURES




LARGE OVAL FEATURE ONLY VISIBLE IN
THE FAKED IR IMAGE

ITS DIMENSIONS ARE ROUGHLY 60O FEET
BY 45 FEET ORIENTED EAST/WEST.

THE LINEAR FEATURE, OR THE 2007
TRENCH, CUTS DIRECTLY THROUGH ITS
CENTER WHICH SUGGEST IT IS NOT
RELATED TO THE 2007 TRENCH

PLANTS WITHIN THE RADIUS ARE SPARSE
SUGGESTING MORE COMPACT SOILS
INHIBITING PLANT GROWTH

COULD REPRESENT OR INDICATE THE
LOCATION OF HOUSES OR REFUSE AREA
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e ANOMALY 2 IS PRESENT IN ALL IMAGES AS
WELL AS 3D POINT CLOUD

* IT IS LINEAR, ORIENTED EAST/WEST

* THE DARKER COLORING OF THIS FEATURE
SUGGESTS THAT IT IS SATURATED FROM AN
OVERLY WET WINTER

* FEEL ARE CERTAIN IT IS MAN MADE

+ POSSIBLY COULD REPRESENT A DITCH  [ERSSESER
ASSOCIATED WITH THE INDIAN VILLAGE (SRl

A o . | -4 R ;




OUR PRIMARY OBJECTIVE FOR THIS RESEARCH WAS ACQUIRE, TEST,
AND DEVELOP A WORKING METHODOLOGY FOR CERSER'S USE OF
U.A.V.s AS A PLATFORM FOR FUTURE REMOTE SENSING AND

ARCHEOLOGICAL PURPOSES.

OUR RESULTS DEMONSTRATE THAT THE TECHNOLOGY 1S ACCESSIBLE AND

THAT THE METHODOLOGY WE EMPLOYED WAS HIGHLY SUCCESSFUL

* A SECONDARY OBJECTIVE FOR THE PROJECT WAS TO PRODUCE NEW
DATA SETS ARCHAEOLOGISTS COULD USE IN FUTURE STUDIES.

USING THE AVAILABLE TECHNOLOGY AND OUR METHODOLOGY, WE
WERE ABLE TO IDENTIFY ANOMALIES WE FEEL ARCHAEOLOGISTS

SHOULD INVESTIGATE FURTHER
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