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SUMMARY

I. Title

A planning research for technical development on the spatial data
construction of intertidal organisms and its application based on the
unmanned aerial vehicle(UAV) and artificial intelligence(AI)

II. Objective and necessity

[ ] Objective

O A planning for development of technical development on the spatial
data construction of intertidal organisms based on the unmanned aerial
vehicle(UAV) and artificial intelligence(AI) and establishment of
research system for its application

[] Necessity

O Technical aspects

- Necessity on the technical development based on the quaternary
industry technology for the construction of spatial data map of tidal
flat ecosystem

O Economic and industrial aspects

- Necessity on effective management of tidal flat ecosystem through the
construction of spatial data map of tidal flat ecosystem

O Social and cultural aspects



- Necessity on construction of marine environment data map for social
issue resolution

- Necessity on development and management of spatial data platform of
tidal flat ecosystem for content development of promotion and education

M. Current status of hone and abroad on technical development
[] Domestic research trend

O UAV technology

- Geomorphic changes, coastal environment changes, and marine litter
monitoring studies are being conducted using UAV.

O Object detection technology

- Object detection technology is attempted in almost all fields, and most
of them are identified as early stages of development

O Object detection technology using UAV/AI
- Although research on detecting marine organisms using UAV is being
carried out, still at the level of habitat exploration, and research on
quantifying biomass using Al technology is not being carried out
[ ] International research trend

O UAV technology

-  Geomorphic changes, coastal environment changes, and aquatic
organism identification/classification studies are being conducted using
UAV.

O Object detection technology
- As of 2012, deep learning techniques have been actively applied to

algorithms for object detection, and research on deep learning networks
for high-performance object detection is still actively carried out



- Deep learning techniques for object detection are being researched in
various ways not only to improve performance but also to accelerate
operation

O Object detection technology using UAV/AI

- Research on organism detection using UAV/AI or UAV/image analysis
programs is in the beginning stage, and research is actively underway
in UK, USA, and Australia

- Recently, a study was conducted on population mapping of ghost crab
using drone and object detection algorithms similar to the technology in
this study

[] Patent analysis
O Patent application trend

- The number of applications and the PCT for related technologies in all
countries including Korea, the USA, Japan, and Europe, which are
major analysts, is on the rise. In particular, the increase rate of
applications in Korea is high, which indicates that R&D in related
fields is active in order to narrow the gap with technology leading
countries, and that the company is focusing on securing related patents

VI. Results

[1 Establishment of technical development road map for construction on
spatial data of intertidal organism using UAV/AI technologies

O Spatial data construction technology wusing UAV/AI consists of
construction of object detection-based learning data, machine learning of
learning data using deep learning, production of ultraprecision tidal flat
orthoimage and organism detection technology toward tidal flat
orthoimage using object detection algorithm

O Proposal for the construction of object detection-based learning data
and test construction



- The results of machine learning for the burrow of Periserrula
leucophryna by using object detection algorithm (Region-based
Convergence Natural Networks, Fast R-CNNN) showed a high training
accuracy with value of 98%. However, the detection accuracy results
were very low with value of 37%

- The detection accuracy of burrow of Periserrula leucophryna in tidal flat
orthoimage was 41%

O Review of technical level/requirement on production technology of
multiple tidal flat orthoimages using UAV and test production

- Medium/small rotational UAVs can fly at low altitude and detect
burrow of macroinvertebrate

- Small UAV can generate orthoimages at altitudes of 10 m or less with
spatial resolution of less than 0.01 m, but further development is
required in terms of flight time and accuracy

- The Gomso Bay tidal flat orthoimages, produced using UAV showed a
spatial resolution of about 3 mm and was able to observe the shape
and size of the burrow of macroinvertebrate

O Review of production on object detection algorithm and test production

- It is necessary to select an object detection algorithm suitable for the
data set to apply and object information to detect, and analysis
research is essential for this purpose

- The training accuracy was high with wvalue of 98% on burrow of
Periserrula leucophryna using learning data, but the object detection
results of it on verification images showed a low AP with value of 0.41

- The object detection of Periserrula leucophryna results toward tidal flat
orthoimages showed the object detection is available but detection rate
is low

O Proposal on road map of UAV/AI technical development and review of
complete technology level

- The spatial data construction technology of intertidal organisms based

on UAV/AI technologies consists of three elemental technologies: object
detection-based learning data construction technology, object detection



algorithm production technology and ultraprecision tidal flat orthoimage
production technology, which develops technology over three years

[] Establishment of research system for application of UAV/AI technologies

O The field data such as intertidal organisms, tidal flat environment and

topography can be expanded to wide-area data using UAV technology
which can improve data accuracy by compensating for inaccuracies in
point data

Big data of intertidal organisms and environment can be constructed by
accumulation of wide-area data using remote sensing technology. Remote
sensing technology ensures efficiency in the data production of intertidal
organisms and environment

The artificial intelligence of spatial data construction is developed by
using big data and artificial intelligence, which can secure data
processing efficiency and artificial intelligence/remote sensing
technologies

[] Expected effects and Applications

©)

Expected effects

Unmanned investigation of tidal flat using remote sensing and artificial
intelligence technology is possible

Construction on precise spatial data of the density/biomass of
microalgae/intertidal organisms

Estimation of primary production and secondary production of tidal flat
and production of ultraprecision tidal flat environment thematic map
based on the unmanned investigation/quaternary industry technology
Complement inaccurate marine ecosystem data by efficiently producing
accurate spatio-temporal data using artificial intelligence/remote
sensing technologies

Strategy for R&D

Spatial data construction technology of intertidal organism and



environment using artificial intelligence/remote sensing consists of
three stages: first stage of technology development, second stage of
pilot application, and third stage of application of development
technology. Based on the development technologies for developing and
pilot application of the technology for construction of intertidal
organism and environment spatial data using artificial
intelligence/remote sensing through KIOST project, it is promoted to
implement spatial information and expand into R&D to wutilize
development technologies

V. Economic analysis

[ ] The results of economic analysis

O According to the economic analysis, the benefit-cost ratio is 1.12, and
the this project is economically feasible

O The benefit-cost ratio is expected to increase further if the benefits of
reducing greenhouse gas emissions are further confirmed as the results

of this project

O The internal rate of return is 6.2% and net present value is 276
million won
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Images (Kuznetsova et al. 2018, 7+= ADY (29 2-2-9).

Table2 Popular databases for object recognitimn
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ImageNet (Deng et al. 2009, ©=r), MS COCO (Lin et al. 2014, "]=F) % Open

Total imagess  Categones Tmages per calegory  Ojects per inage  hmage sieg Started vead Highlights

mame

PASCAL 11,5460 20 ELEE 24 470 = A5y MOS Cowers only 1 ¢ateponies thal we
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ham @ al tir real-workd applications;
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iHux- Bl insinnees snd maode
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il = al Each image conlains mone
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ool e N e OriaLoH;
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(average precision), IOU (intersection over union) &<
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F3to] B}

=)

= .

Meine  Meaning Definithon and descriplion
mw Troe positive A true positive detection, per Fig. 180
FP False positive A Talse positive detection, per Fig. 10
d Confidence thresholkd A confdence threshold for computing Fifyand Rif)
¥ O dbreskodid Vi T:.pir.lJI:. arvamd 0.5
ILSVRC min5, — :.T:_" - b: o = b s the sooe of 3 GT box
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FAFF7N(=E) ojn x| 4 =29 (PixdD)S ol&3sto] vl= fef = 94
FFEEl o] af-FolA HEH7] A& Arctomecon humilis®] NAGFE WP = A
T+= F38% (1™ 2-2-13).
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£
s o narssoew nmew azaew
a9 2-2-13. =23 oln x| A Z2 S o] &3t Arctomecon humilis®)
NA T 3
EE oH A 50 m, 30 mé} 15 m nEelA FPstgon =2 0w x| sdEE
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FAFGF7N(=E)H olv Al #A4 Z =2 719(Structure from motion)S o] &3Fo] dF3l
FHo HAN M A A4 WF Thsds AAT

Tk =8 onx|ef ojuA] #A Z2Ia(SIM)S &8st FF AP {9
AAERT 7HsdS AN s (L' 2-2-14).

s -

Archaeology, object and
structural assessments

AL, & QTS AA ST} ohd AR AREA SE3 oulA w4 22
sgou, vae st VAR AFASS B

33 AL 2 ANGFGA A Adstazt = 71Ed M GAE A7 FEE
& FAEFINER), oA #A Z =2 I3 (Structure from motion), ¥ A5 A
¢]12(Random Forest, Convolutional Neural Network)S o] & 0}04 22 Al(Ghost
crab)®] AMA= AA A2 L o] &3 MAT HWE A7 5.

EES ol&ate] 17 molA Gl AMAX AEE #FFstel ERA A= AA QA
AsE TEEFen JhAF WBES A AE AAFEE 7<ﬂ 2hgE (3= 0.04
cm).
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st5Al s 3004S ©]83e] Random Forest(RF) €12]5 3 Convolutional Neural
Network(CNN) &agl5S ol&3ste] @A 7MAT W3S 533 (27 2-2-15).

'l 1 -_»-_bz-ﬁ-"- -

Dec. 22 Multiresolution Labelling of Feature
arthomosaic (RGB) segmentation training samples optimisation

= i ‘90000 0881608 OO00 O 9
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Metho? of transpor;cing a
load of living shell-fish and i 07
1 AB EP apparatus usable in such E M WILCOX LIMITED | 1980-302448 | 1980-07-18
transportation
System for holding and Wil .07
2 AB us transporting lobsters Sheldon; William W. 06/284629 1981-07-20
Liquid inert gas dispenser Continental Can ry
3 AB US | and control Company, Inc. 06/660614 | 1984-10-12
Method of testing protective
4 AB US | encapsulation of structural LW. Industries, Inc. 06/874500 | 1986-06-16
members
System and use thereof for
ccl)llectinr? cher?ical(;physical,
electrochemical an ORONZIO DE NORA _
> AB EP | mechanical parameters for SA. 1986-103370 | 1986-03-13
designing and/or operating
cathodic protection plants
Monitoring system for power )
6 AA | US | lines and ri? t-of-way using ;ernandes, Roosevelt 07/095152 | 1987-09-11
remotely piloted drone '
Method and apparatus for
7 AB US | protective encapsulation of Sandoz Ltd. 07/247950 | 1988-09-22
structural members
Method and apparatus for
8 AB US | protective encapsulation of 501 Sandoz, Ltd. 07/373691 | 1989-07-03
structural members
Composition of matter for
lining, coating or
manufacturing underwater
9 AB US | structures to prevent living Fears; Clois D. 07/872017 | 1992-04-22
marine organisms adhering
to or building up on
exposed surfaces
Opyster holder for oyster - .07
10 AB us giowing system Chauvin; Leroy J. 08/280213 | 1994-07-25
Lining, coating or
manufacturing underwater
structures to prevent living . . N1
11 AB US | mharine organisms adhering Fears; Clois D. 08/189485 | 1994-01-31
to or building up on
exposed surfaces
THERMODYNAMIC PLANT Soria Jemenet, Joaqu ~
12 AB EP | WITH A VIELD EQUAL TO 1 o 1994-918890 | 1994-06-28
Visual collision avoidance
13 AA US | system for unmanned aerial Khvilivitzky; Alexander | 08/393478 | 1995-02-24
vehicles
METHOD AND SYSTEM FOR | KANAGAWA PREF
14 | AB | JP | PROCESSING IMAGE OF GOV | FUYO KAIYO | 1995-098102 | 1995-03-30
MARINE_ORGANISM KAIHATSU KK
RAVENSRODD
15 | A | ep | REGENERATION OF TIDAL CONSULTANTS 1995-918671 | 1995-05-12
MUD FLATS
LIMITED
THE_GOVERNMENT
OF THE UNITED
16 | ag | gp | ANTIFOULING AND STATES OF AMERICA, | 1995910145 | 1995-01-31

FOUL-RELEASE COATINGS

as represented by
THE SECRETARY OF
THE NAVY
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THE GOVERNMENT
OF THE UNITED

ANTIFOULING AND STATES OF AMERICA, | PCT-US1995
171 AB | PCT | EQUL-RELEASE COATINGS as represented by 1001239 | 1995-01-31
THE SECRETARY OF
THE NAVY
RAVENSRODD .
18 AB PCT REGENERATION OF TIDAL CONSULTANTS PC_T GB1995 1995-05-12
MUD FLATS 001086
LIMITED
Regeneration of tidal mud Ravensrodd
19 AB US| fiats Consultants Limited 08/737519 1 1996-11-12
Analyzing internal pressure of
20 AB us a closed container Benthos, Inc. 08/586490 1996-01-16
Danger warning and )
21 AA US | emergency response system ll_epmglson, ‘JeF{okr)ne HD' 08/844029 | 1997-04-18
and method edersen; Robert D.
Silicone-containing Er]r?eIEiJcna:t%csj States of
22 AB US | fluoropolymers for controlled | [ = 02 L ihe 08/921054 | 1997-08-29
release of organic leachants Searetary of tKe Navy
23 | AB | PCT |SITE REACTIVITY PROBES CASTRO, Charles, E. | TChiaets | | 1997-07-31
Apparatus and method
utilizing signal modulation
24 | AB | US | detection for anal%/zing the | Benthos, Inc. 09/071787 | 1998-05-01
internal pressure o
containers
ANALYZING THE INTERNAL Teledyne Benthos, _
2> | AB | EP | bRESSURE OF CONTAINERS | Inc. 1998-923357 | 1998-05-07
ANALYZING THE INTERNAL PCT-US1998
26 | AB | PCT | DRECSURE OF CONTAINERS | BENTHOS, INC. 2009403 | 1998-05-07
Memorialization of human | . :
27 AB US | Cremain in artificial reef O'Hare; Christopher F. | 09/270248 | 1999-03-15
COMPOSITE, PARTICULATE
FEED FOR FRY OR FOR
LARVAE OF OTHER MARINE [ Noraqua Innovation .
28 | AB | EP | ORGANISMS AND METHOD 1999-951279 | 1999-10-25
OF MANUFACTURING THE
STARTING FEED
COMPOSITE, PARTICULATE
FEED FOR FRY OR FOR BCT-NO1955
LARVAE OF OTHER MARINE | NORAQUA -
29 | AB | PCT | GRGANISMS AND METHOD | INNOVATION AS -000325 | 1999-10-25
OF MANUFACTURING THE
STARTING FEED
System for and method of
30 AB US | searching for targets in a Optical Systems, Inc. 09/715256 | 2000-11-17
marine environment
31 AB US | Seawater circulating system Takamura Co., Ltd. 09/637169 | 2000-08-14
SYSTEM FOR AND METHOD BCT-US2000
OF SEARCHING FOR : -
32 AB PCT | TARGETS IN A MARINE Optical Systems, Inc. 042331 2000-11-29
ENVIRONMENT
AUTOMATED PLANT PCT-US2000
EXTRACTION METHOD AND SEQUOIA SCIENCES, -
33 | AB | PCT | ARRAYS FOR HIGH INC. 2030195 | 2000-11-02
THROUGHPUT SCREENING
TE QA K| A|AH O
34 AA JP -%-)\,_‘I/Llo_/?\_% Do H|3CE|X1|X HIROBO LTD 2001-300306 | 2001-09-28
Suspensions of water soluble
35 AB US | polymers in surfactant free g{er_}_(':eflrg\r?cr‘lroReselggch 09/771226 | 2001-01-26
non-aqueous solvents 9y, Inc.
36 AB US | Suspensions of particles in Benchmark Research 09/905358 | 2001-07-13
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non-agueous solvents

& Technology, Inc.

University of

Recirculating marine Marylan ey
37 AB us aquaculture process Biotechnology 09/810640 | 2001-03-16
Institute
System and method for
storage, retrieval and display
38 AB US | of information relating to Whited; Keith W. 09/681977 | 2001-07-02
specimens in marine
environments
J. Nicholas Ehringer |
39 AB US | Seagrass plow and method Matthew  Palascak 09/800275 | 2001-03-06
STORAGE, RETRIEVAL AND PCT-US2001
40 AB PCT | DISPLAY SYSTEM FOR WHITED, Keith 020860 2001-07-02
MARINE SPECIMENS
AN INTERNET SERVICE PCT-KR2001
METHOD FOR THE SAFETY - -
41 | AB | PCT | A NAVIGATION AND WON, Junhee 000484 | 2001-03-26
MANAGEMENT OF FLEET
Uninhabited airborne vehicle
42 | AA | US in-flight refueling system Paul M. Doane 10/304626 | 2002-11-26
Control system for remotely
operated vehicles for Sikorsky Aircraft nc.
43 AA us operational payload Corporation 107143085 | 2002-05-09
employment
OPEN RACK TYPE VAPORIZER | SUMITOMO
44 AB JP AND MANUFACTURING PRECISION PROD CO [ 2002-198462 | 2002-07-08
METHOD THEREOF LTD
ENVIRONMENT VIEWING
45 AB US | ENABLING SYSTEM AND Thomas Peachee 10/272530 2002-10-16
METHOD
System for and method of
46 AB US | wide searching for targets in | Optical Systems, Inc. 10/133832 | 2002-04-26
a marine environment
COAXIAL MULTI-ROTOR Selsam, Douglas _
47 AB EP WIND TURBINE Spriggs 2002-756217 | 2002-06-14
SHELL
SUBSEA DRILLING RISER ~ _
48 | AB | PCT | DISCONNECT SYSTEM AND | INTERNATIONALE PO 92 | 2002-04-26
METHOD
MAATSCHAPPI) B.V.
UNIVERSITY OF PCT-US2002
RECIRCULATING MARINE MARYLAND -
49 | AB | PCT | AQUACULTURE PROCESS BIOTECHNOLOGY 2007599 | 2002-03-14
INSTITUTE
MARINE ENVIRONMENT
ANALYSIS
50 AB JP METHOD/PROGRAM/PROGRA | NEC CORP 2003-357793 | 2003-10-17
M RECORDING
MEDIUM/DEVICE
Measurement of large strains | Jerry Gene Williams
51 AB US | in ropes using plastic optical | David Barton Smith 10/430058 | 2003-05-05
fibers Jeffrey David Muhs
: Warren Howard
Marine-based platform for
>2 AB us dredged solids management %/Iheelfgseer | James 107457336 | 2003-06-09
ENVIRONMENT VIEWING PCT-US2003
53 AB | PCT | ENABLING SYSTEM AND PEACHEE, Thomas ; 2003-10-14
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57 | AB | KR | 2z3 Suw© EEEEIC R 3764 2004-04-07
APPARATUS FOR
PREVENTING ADHESION OF TOSHIBA CORP |
MARINE ORGANISM, NAKABOHTEC
COMPOSITE PLATE FOR CORROSION _
58 | AB | JP | SREVENTING ADHESION OF | PROTECTING CO LTD | 2004-268741 | 2004-09-15
MARINE ORGANISM AND TOKYO ENERGY &
METHOD FOR INSTALLING SYSTEMS INC
THE APPARATUS
Flexible pipe with a
permeable outer sheath and ; ry
59 AB us 3 method of its NKT Flexibles 1/S 10/575134 2004-10-29
manufacturing
System and method for
60 AB US | monitoring and controlling Teletrol Systems, Inc. 11/014279 | 2004-12-16
an aquatic environment
A FLEXIBLE PIPE WITH A
PERMEABLE OUTER SHEATH . _
61 AB EP AND A METHOD OF ITS NKT Flexibles 1/S 2004-791353 | 2004-10-29
MANUFACTURING
STATE-OF-CHARGE
INDICATOR AND METHOD The Commonwealth _
62 | AB | EP | THEREFOR A FLOODED CELL | of Australia 2004-761406 | 2004-10-11
BATTERY
SYSTEM AND METHOD FOR PCT-US2004
MONITORING AND TELETROL SYSTEMS, -
63 | AB | PCT | CONTROLLING AN AQUATIC | INC. (042541 | 2004-12-16
ENVIRONMENT
A FLEXIBLE PIPE WITH A BCT-EP2004
PERMEABLE OUTER SHEATH - -
64 | AB | PCT | i A O o e NKT FLEXIBLES 1/S 052737 | | 2004-10-29
MANUFACTURING
STATE-OF-CHARGE PCT-AU2004
INDICATOR AND METHOD The Commonwealth -
65 | AB | PCT | THEREFOR A FLOODED CELL | of Australia 2001373 | 2004-10-11
BATTERY
Low-cost position-adaptive Er]r?erliJcna:t%C: States of
66 | AA | Us | UAV radar design with represented by the | 11/070403 | 2005-02-25
state-of-the-art cots Secretary of tKe Air
technology y
Force
(I;/Iethod and %ystem for .
etermining the position o e
67 AB US | marine vessels and similar Kongsberg Seatex AS 10/533656 | 2005-03-15
objects
Dual channel spatially
68 AB us adaptive CFAR James Onorato 11/273717 | 2005-11-14
MAGNETORESONANCE
PREPARATIONS, DEVICE FOR
INDIVIDUALLY SELECTING
SAID PREPARATIONS FOR Gotovsky, Mikhail _ Fey
69 | AB | EP | |NCREASING AN ORGANISM | Yurievich 2005-851132 | 2005-12-27
LIFE ACTIVITY IN ACTUAL
ENVIRONMENTAL
CONDITIONS
METHOD AND SYSTEM FOR
DETERMINING THE POSITION | KONGSBERG SEATEX )
70 | AB | EP | OF MARINE VESSELS AND | AS 2005-722100 | 2005-03-15
SIMILAR OBIJECTS
71 AB PCT | SEA BASE LOGISTICS NORTHROP PCT-US2005 | 2005-05-19
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TRANSPORTATION GRUMMAN _017571
MODELING CORPORATION
METHOD AND SYSTEM FOR DCT-NG2005
DETERMINING THE POSITION | KONGSBERG SEATEX -
72 | AB | PCT | OF MARINE VESSELS AND | AS -000091 | 2005-03-15
SIMILAR OBJECTS
20l el ZHOo| ofgh mpA3 | CHUGOKU ELECTRIC ]
73| A | P I TEol oI s = POWER CO NG 2006-087579 | 2006-03-28
System and method for
74 | AA | US| S oard vision processing Jason W. Grzywna 11/584448 | 2006-10-20
UNMANNED AIR VEHICLE THE BOEING _ oL
75 | AA | EP | NTEROPERABILITY AGENT | COMPANY 2006-814471 | 2006-09-12
UNMANNED AIR VEHICLE THE BOEING PCT-US2006
76| AA | PCT | |NTEROPERABILITY AGENT COMPANY 2035379 | 2006-09-12
s 9l ChX|o] st Xt2E
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77 | AB | KR %Li—éi hfgﬁ*gj olo| FHRA 2HT|E 10 2302%69010 2006-10-24
MH|A 2
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9 AB us methods ané1 apparatus Inc. 117400709 | 2006-04-07
MONITORING AND
80 | AB | US | CONTROLLING AN AQUATIC | Benchmark Research | 41/453681 | 2006-06-12
ENVIRONMENT echnology, Inc.
Wind energy system with Eric Ingersoll | David
81 AB US | intercooling, refrigeration and Marcug 11/437423 | 2006-05-19
heating
UNDERWATER
82 | AB | EP | GEOPOSITIONING METHODs | [eledyne Benthos, 2006-849366 | 2006-04-10
AND APPARATUS :
UNDERWATER _
83 | AB | PCT | GEOPOSITIONING METHODs | [€ledyne Benthos, PCTIZE® | 2006-04-10
AND APPARATUS :
DEVICE AND METHOD FOR DCT-NG2006
AQUACULTURE FACILIES FOR -
84 | AB | PCT | DxbOSING MARINE IDEMA AQUA AS ~000231 | 2006-06-20
ORGANISMS TO LIGHT
N N =OFfat
SIZALRl S 9|3 S o NS - 10-2007-010
85 | AA | KR gg%tgjl ﬁ&@% gﬁ;&ﬁ% | ZEHS | 7550 2007-10-25
o
Dol 52| 8 =& OFH|L RN 10-2007-007
86 | m | kTR S T o we | dHean gog4 | 2007-08-06
System and methods for
87 | AA | US | autonomous tracking and EBE\AESEYNG 11/956711 | 2007-12-14
surveillance
Methods, apparatus and
syst%ms for enhanc%d
synthetic vision an
88 AA US | multi-sensor data fusion to :—riﬁgr?;v'giecz)ll]al Inc 11/951920 | 2007-12-06
improve operational ’
capabilities of unmanned
aerial vehicles
METHODS, APPARATUS AND
SYSTEMS FOR ENHANCED
SYNTHETIC VISION AND
MULTI-SENSOR DATA Honeywell _ o
89 | AA | EP I EUSION TO IMPROVE International Inc. 2007-875093 | 2007-12-06
OPERATIONAL CAPABILITIES
OF UNMANNED AERIAL
VEHICLES
90 AA Ep Method and system for Honeywell 2014-153871 | 2007-08-31
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aerial vehicle in an urban
environment

91

AA

EP

Method and system for
navigation of an unmanned
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AND METHOD

THE BOEING
COMPANY
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MACHINERY AND
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Mohammad Reza
Baraty
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Methods of and systems for
continually measuring the
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underwater vehicles carrying
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synchronized underwater
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with signal processing for
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range during the underwater
moving of the vehicle, and
for measuring acoustic
underwater transmission
loss, geoacoustical properties
and for other purposes

Ocean Acoustical
Services and
Insrumentation
Systems  (OASIS) Inc.

11/649635

2007-01-04
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us

System for Monitoring and
Controlling an Aquatic
Environment

Teletrol Systems, Inc.

11/750513

2007-05-18

99

AB
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A METHOD FOR
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CAMBI LUIGI & C.
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PCT-1B2007-
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2007-12-18

100

AB

PCT

METHOD AND SYSTEM FOR
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TECHNOLOGY AS
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ENVIRONMENT VEHICLE

Brian E. Carrier
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EADS Deutschland
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Marinvent
Corporation
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System and methods for
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2008-171682

2008-12-15

— 155 —




autonomous tracking and

surveillance COMPANY
NEEEEERNENEE i~ 10-2008-005
105 | AB | KR | K5I 5 o Ly Uiz 3505 > | 2008-06-20
SYSTEM, METHOD, AND
PROGRAM FOR ESTIMATING
WATER TEMPERATURE
106 | AB | JP | MEASUREMENT CAPABILITY, | NEC CORP 2008-296259 | 2008-11-20
AND WATER TEMPERATURE
MEASURING  INSTRUMENT
MOVING VEHICLE
Seal—time robﬁst method forf
etermining the trajectory o o
107 | AB US | one or more cetaceans by Erjgb\fg;s'geaflu Sud 12/676055 | 2008-09-03
means of passive acoustics,
using a laptop computer
REAL-TIME ROBUST METHOD
FOR DETERMINING THE
TRAJECTORY OF ONE OR R
108 | AB | EP | MORE CETACEANS BY Universite du Sud 2008-852320 | 2008-09-03
MEANS OF PASSIVE
ACOUSTICS, USING A
LAPTOP COMPUTER
REAL-TIME ROBUST METHOD
FOR DETERMINING THE
TRAJECTORY OF ONE OR R i i
109 | AB | PCT | MORE CETACEANS BY Universite du Sud | PCTERI008- 1 5008-09-03
MEANS OF PASSIVE
ACOUSTICS, USING A
LAPTOP COMPUTER
T= QA XA QA MHAA HEH | NSA[E S a 10-2009-011
10 | AA | KR g K © |28 c= ggégc_ﬂ . 5219 2009-11-26
o4 2ol =& Lol ot
111 | AA | JP m%%g‘l =M AL A28 | BOEING CO 2011-510568 | 2009-05-08
X od
Teleoperation method and
human robot interface for Max-Planck-Gesellscha
112 | AA US | remote control of a ft zur Foerderung der | 13/256438 | 2009-03-17
machine by a human Wissenschaften e.V.
operator
113 | aa | us | Stereo pair and method of | by Allen 12/624800 | 2009-11-24
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MARINE INFORMATION
117 | aB | pcr | PROVISION SYSTEM USING | P PRl <O | PCT-KR2009- | 00 1 o
WEB 3D AND METHOD LTD. | KIM, Kye 006638 -11-
THEREOF 9
CONTROL METHOD OF DCT_KR009
GEOGRAPHIC INFORMATION - -
118 | AB | PCT | SYSTEM AND MOBILE KIM, Han Jun 003309 | 2009-06-19
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SENSOR-LOCATION SYSTEM
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Method, system and device
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assembly of a wind turbine
Method for modeling effects .
; Robert J. Dooling |
of anthropogenic noise on il 2.
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CORROSION PROTECTION
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COATINGS
Method, system and device
129 | AB | EP | for contributing to the PO TANCHE 2010-165629 | 2010-06-11
assembly of a wind turbine
METHOD FOR MONITORING,
PREDICTING, AND REDUCING
THE LEVEL OF ACOUSTIC
ENERGY OF A PLURALITY OF
SOURCES IN' AN AQUATIC
130 | AB | EP | ENVIRONMENT, AND Folegot, Thomas 2010-769030 | 2010-09-27
METHOD FOR MONITORING,
PREDICTING, AND REDUCING
THE RISK OF NOISE
ANNOYANCE FOR MARINE
SPECIES
CORROSION PROTECTION
131 | AB | EP | WITH AL / ZN-BASED Bluescope Steel 2010-750246 | 2010-03-12
COATINGS Limited
INDUCTIVELY AND -
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INTERCONNECT
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451 AA US | tracking unmanned aerial PreNav, Inc. 15/059069 | 2016-03-02
vehicles
SYSTEMS AND METHODS
FOR INITIALIZATION OF SZ DJI TECHNOLOGY
452 | AA US | TARGET OBJECT IN A CO., LTD 16/061896 | 2016-09-27
TRACKING SYSTEM
. ZEROTECH
453 | AA | us | YAV and UAV landing (SHENZHEN) 15/198068 | 2016-06-30

control device and method

INTELLIGENCE ROBOT
CO,, LTD.
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Manned unmanned teaming
(MUM-T) system to transform

SIKORSKY AIRCRAFT

454 | AA us image data based on CORPORATION 15/266886 | 2016-09-15
geographic orientation
System and method for
455 [ AA US | providing mobile personal ROADWAREZ INC. 15/393292 | 2016-12-29
security platform
Squarehead 14
456 AA US | UAV DETECTION Technology AS 15/773899 2016-11-07
Parachute deployment system
457 | AA US | for an unmanned aerial Flirtey Holdings, Inc. 15/294479 | 2016-10-14
vehicle
458 | AA | US ggg;rg’gatser Image capturing | prODRONE CO,, LTD. | 15/764290 | 2016-10-07
Device for UAV detection QUALCOMM
453 [ AA US | 2nd identification Incorporated 15/046390 | 2016-02-17
Method and apparatus for ;
remote, interior inspection o 10
460 | AA US | cavities using an unmanned Versatol, LLC 15/335851 | 2016-10-27
aircraft system
Unmanned aerial vehicle
system for taking close-up ER/IIQIFAI‘EI\%ISIIIIETEL;{TIIEIGOF
461 | AA | US | picture of facility and 15/378057 | 2016-12-14
photography method using %\g_uggll_'gg;m
the same
Drone afnd drone-based
system for collecting and International Business Ao
462 | AA us managing waste for Machines Corporation 15/264720 | 2016-09-14
improved sanitation
System and method to International Business
463 | AA us operate a drone Machines Corporation 15/232366 | 2016-08-09
Drone afnd drlclme-basedo| |
system for collecting an International Business _na.
464 1 AA us managing waste for Machines Corporation 15/266475 | 2016-09-15
improved sanitation
AUTONOMOUS INSPECTION
OF ELONGATED STRUCTURES
465 | AA US | USING UNMANNED AERIAL | PRODRONE CO, LTD. 15/762058 | 2016-09-22
VEHICLES
Monitoring for movement INTERNATIONAL
466 | AA | US | disorders using unmanned BUSINESS MACHINES 15/157690 | 2016-05-18
aerial vehicles CORPORATION
:cmage alignment correction hrolodi
or imaging processing Amazon Technologies, N
467 | AA us during operation of an Inc. 15/173378 | 2016-06-03
unmanned aerial vehicle
Pavement marking International Business
468 | AA US | jetermination Machines Corporation 15/004170 1 2016-01-22
469 | AA | uUs |putonomous underwater AJC Innovations, LLC | 15/219167 | 2016-07-25
Three-dimensional
representations of objects Amazon Technologies, ns.
470 | AA us detected by an unmanned Inc. 15/160443 | 2016-05-20
aerial vehicle
System and apparatus for BIO CELLULAR
integrating mobile sensor DESIGN 19
471 AA us platforms into autonomous AERONAUTICS 15/385542 | 2016-12-20
vehicle operational control AFRICA SA
Unmanned aerial vehicle .
472 | AA | US | sensor calibration during ,lAnr?azon Technologies, | 15/188919 | 2016-06-21
flight :
473 | AA us | Systems, methods, Dedrone Holdings, 15/346298 | 2016-11-08

apparatuses, and devices for

Inc.
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identifying, tracking, and
managing unmanned aerial
vehicles

Nokia Technologies

474 | AA US | Monitoring Oy 15/741571 2016-07-05
Unmanned vehicle control
475 | AA | US | and operation in a marine NAVICO HOLDING AS | 15/292704 | 2016-10-13
environment
System and methold for Timothy Johg Barr|i<er
reparing an aeria Javier David Spyker 10
476 | AA us Ey rological-assay for golf Aaron Douglas 15/332276 | 2016-10-24
courses Crawford
APPARATUS AND METHOD
FOR PALLET VOLUME
DIMENSIONING THROUGH Datalogic IP Tech
4771 AA 1 US| 3D VISION CAPABLE S, 15/393082 | 2016-12-28
UNMANNED AERIAL
VEHICLES (UAV)
Apparatus ford radiometric o )
correction an Arable Labs,
478 | AA US| orthorectification of aerial Incorporated 15/287505 1 2016-10-06
imagery
Imaging using multiple QUALCOMM ne.
479 | AA us unmanned aerial vehicles Incorporated 15/144105 | 2016-05-02
- . ECHOSTAR
Midair tethering of an
480 | AA US | unmanned aerial vehicle with TI\E'(I':E'RI\II\I(,)AEI'IOOGH\IEASL 15/228672 | 2016-08-04
a docking station CORPORATION
Mobile device for monitoring
481 AA us user's premises INUITIVE LTD. 15/391296 2016-12-27
SYSTEM AND METHOD FOR
482 AA us MONITORING LIVESTOCK CATTLE-WATCH LTD 15/575820 2016-04-12
Unmanned aerial vehicle Amazon Technologies, Ae
483 | AA us approach notification Inc. 15/195695 | 2016-06-28
Automatic tracking mode for
484 | AA US | controlling an unmanned IQUALCOMI\S 15/190507 | 2016-06-23
aerial vehicle ncorporate
AUGMENTED REALITY . .
485 | AA | US | CROSS-CUEING SYSTEMS ?aft'd 'malg'”g 15/352959 | 2016-11-16
AND METHODS ortware, inc.
Methcf;ds arkw)cli apparatus for
reconfigurable power e
486 | AA | US exchange for multiple UAV Asylon, Inc. 15/285820 | 2016-10-05
types
Unmanned aerial vehicle heat | Amazon Technologies, e
487 | AA Us sensor calibration Inc. 15/188322 | 2016-06-21
Unmanned aerial vehicle
camera calibration as part of | Amazon Technologies, Y
488 [ AA us departure or arrival at a Inc. 15/188904 | 2016-06-21
materials handling facility
Rapidly-deployable,
drone-based wireless 'IIE'(E:CHI-?NSBALROGIES
489 | AA | US | communications systems INTERNATIONAL 15/392629 | 2016-12-28
and methods for the CORPORATION
operation thereof
Unmanned aerial vehicle .
490 | AA | US | assistant for monitoring of ﬁ]r?azon Technologies, | 15/265073 | 2016-09-14
user activity ’
UNMANNED AERIAL VEHICLE |
491 AA US | SENSOR ACTIVATION AND Innovation. Inc 15/042630 2016-02-12
CORRELATION SYSTEM ! ’
492 | AA | us |Image capture with privacy | \1ace wolf 15/298946 | 2016-10-20

protection
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METHODS AND APPARATUS
TO WIRELESSLY POWER AN

493 | AA US | UNMANNED  AERIAL Intel Corporation 15/282628 | 2016-09-30
VEHICLE
Flight Planning for
Unmanned Aerial Tower Izak VAN
494 | AA us Inspection with Long CRUYNINGEN 15/558363 | 2016-03-17
Baseline Positioning
COURSE PROFILING AND
495 | AA US | SHARING SONY CORP 15/394511 | 2016-12-29
MONITORING THE HEALTH
AND SAFETY OF PERSONNEL | International Business
496 | AA | US | jSING UNMANNED AERIAL | Machines Corporation | >/278147 | 2016-09-28
VEHICLES
Miniature stabilized
497 | AA US | unmanned aerial vehicle VANTAGE ROBOTICS, 15/087996 | 2016-03-31
: LLC
gimbal
Automated readiness .
evaluation system (ARES) for | LIMITLESS e
498 AA Us use with an unmanned COMPUTING, INC. 15/195735 2016-06-28
aircraft system (UAS)
Methods and Systems for
499 | AA US | Damping Oscillations of a X Development LLC 15/389290 | 2016-12-22
Payload
International Business
500 | AA | US | Lost person rescue drone Machines Corporation 15/228391 | 2016-08-04
Methods and systems for
501 | AA | US [ landing of unmanned aerial gata. Conf.ult.anéy 15/087298 | 2016-03-31
vehicle ervices Limite
Smart Interactive and
Autonomous Robotic
502 | AA | US | Property Maintenance Romello Burdoucci 15/230364 | 2016-08-05
Apparatus, System, and
Method
FLIGHT PLANNING FOR zak VAN
503 AA US | UNMANNED AERIAL TOWER CRUYNINGEN 15/553763 2016-03-01
INSPECTION
INVENTEC
APPLIANCES
Unmanned aerial vehicle and | (PUDONG) e
204 | AA us landing method thereof CORPORATION | 15/169782 | 2016-06-01
INVENTEC
APPLIANCES CORP.
Point-and-click control of
unmanned, autonomous ROBOTIC RESEARCH, 01
505 AA us vehicle using LLC 14/989599 2016-01-06
omni-directional visors
UAV NAVIGATION AND ROCKY MOUNTAIN
506 AA US | SENSOR SYSTEM EQUIPMENT CANADA 15/547208 2016-01-29
CONFIGURATION LTD.
UNMANNED AERIAL VEHICLE | Unmanned
507 | AA | US | pRIVACY CONTROLS Innovation, Inc. 15/088042 | 2016-03-31
UNMANNED AERIAL VEHICLE | Unmanned
508 | AA | US | pRIVACY CONTROLS Innovation, Inc. 15/088005 ] 2016-03-31
ALLEVIATING MOVEMENT
DISORDER CONDITIONS International Business
509 | AA | US | SING UNMANNED AERIAL | Machines Corporation | /202032 | 2016-07-05
VEHICLES
NIGHTINGALE
510 | AA | US | Automated drone systems INTELLIGENT 15/068442 | 2016-03-11
SYSTEMS
511 AA Us Drone-based mosquito International Business 15/220500 | 2016-07-27

amelioration based on risk

Machines Corporation
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analysis and pattern
classifiers

PROTECTION AND GUIDANCE
GEAR OR EQUIPMENT WITH

512 AA us IDENTITY CODE AND IP Kiomars Anvari 15/193373 2016-06-27
ADDRESS
SYSTEMS, DEVICES, AND
! ! The Trustees of the
513 | AA | Us | NRIHODS FOR ROBOTIC University of 15/545266 | 2016-01-27
PRECISION AGRICULTURE Pennsylvania
Systems and methods for SZ DJI TECHNOLOGY e
514 AA us target tracking CO., LTD 15/182553 2016-06-14
Ground control point
515 | AA US | assignment and H?Q\?;?gg Inc 15/336569 | 2016-10-27
determination system o
516 | AA | Us | PERIMETER STRECTURE FOR 1 skydio, Inc. 15/164679 | 2016-05-25
ZEROTECH
UAV, UAV FLIGHT CONTROL (SHENZHEN) e
ST7 1 AA 1 US 1 \ETHOD AND DEVICE INTELLIGENCE ROBOT | >/198073 | 2016-06-30
CO., LTD.
DYNAMIC ROUTING BASED
518 AA US | ON CAPTURED DATA Sharper Shape Ltd. 15/163201 2016-05-24
QUALITY
Unmanned aerial vehicle
sensor calibration as part of | Amazon Technologies,
519 AA us departure from a materials Inc. 15/188317 | 2016-06-21
handling facility
SYSTEMS AND METHODS
520 | A | us | FOR ADUSTNG FREIGHT Elwha LLC 15/148960 | 2016-05-06
UNMANNED AERIAL VEHICLE
SYSTEMS AND METHODS
521 | AA | us | EQRADIISTING & PICKUP 1 Eiwha Lic 15/148961 | 2016-05-06
UNMANNED AERIAL VEHICLE
522 AA US | Bug eater Simon Siu-Chi Yu 15/269173 2016-09-19
SYSTEMS AND METHODS
FOR DISPLAYING A DYNAMIC
RISK LEVEL INDICATOR OF Honevwell
523 AA US | AN ATM SITE OR OTHER Internétional Inc 15/141040 2016-04-28
REMOTE MONITORING SITE :
ON A MAP FOR IMPROVED
REMOTE MONITORING
Systems, metho:j:ls,CI ) .
apparatuses, and devices for .
524 | AA | US | identifying and tracking Dedrone Holdings, 15/346251 | 2016-11-08
unmanned aerial vehicles via :
a plurality of sensors
Drone provided with a
vertical-view video camera
525 | AA | us | compensated forthe 1 pARROT DRONES 15/087883 | 2016-03-31
estimation of the horizontal
speeds
SENSOR FUSION USING
526 | AA | US | INERTIAL AND IMAGE E.é DJL'TSECHNOLOGY 15/289354 | 2016-10-10
SENSORS i
SYSTEMS AND METHODS
527 | AA | Us | FOR TRANSFORTING Elwha LLC 15/093562 | 2016-04-07
UNMANNED AERIAL VEHICLE
528 | AA US | Interchangeable mounting SZ DJI TECHNOLOGY 15/092959 | 2016-04-07
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platform CO,, LTD
Interchangeable mounting SZ DJI TECHNOLOGY ey
529 | AA us platform CO, LTD 15/012210 | 2016-02-01
Interchangeable mounting SZ DJI TECHNOLOGY Y
530 AA us assembly CO, LTD 15/154740 2016-05-13
Incident light sensor on Amazon Technologies,
>31 AA US| 3utonomous vehicle Inc. 15/243892 | 2016-08-22
Autonomous aerial cable
532 | AA us inspection system Google Inc. 15/092824 | 2016-04-07
Systems and methods for
automated cloud-based
533 | AA US | analytics for surveillance KIP SMRT P1 LP 15/220449 | 2016-07-27
systems with unmanned
aerial devices
Color correction system and SZ DJI TECHNOLOGY
534 | AA US | method CO, LTD 15/176037 | 2016-06-07
PEST ABATEMENT UTILIZING International Business
235 | AA US| AN AERIAL DRONE Machines Corporation 15/045285 1 2016-02-17
DRONE INCLUDING A
FRONT-VIEW CAMERA WITH
ATTITUDE-INDEPENDENT
536 AA us CONTROL PARAMETERS, IN PARROT DRONES 15/256423 2016-09-02
PARTICULAR AUTO-EXPOSURE
CONTROL
APPARATUS AND METHODS SZ DJI TECHNOLOGY
537 | AA | US | EOR OBSTACLE DETECTION | CO, LTD 15/274211 | 2016-09-23
Chris DECENZ|O |
MOBILE PREMISES Paul DAWES | Wayne
>38 | AA 1 US 1 AUTOMATION PLATFORM FENTON | Jim 15/354380 | 2016-11-17
KITCHEN
Ap%aratus and methhold for g
sending SOS in vehicle Hyundai Motor nc.
239 | AA us engaged with uninhabited Company 15/151957 | 2016-05-11
aerial vehicle
Pavement marking International Business
40 | AA US | etermination Machines Corporation 15/099264 | 2016-04-14
SURVEY MIGRATION SYSTEM
FOR VERTICAL TAKE-OFF
541 AA US | AND LANDING (VTOL) AeroVironment, Inc. 15/040985 2016-02-10
UNMANNED AERIAL
VEHICLES (UAVS)
APPARATUS AND METHOD
542 AA US | FOR SURVEYING PREMISES Wal-Mart Stores, Inc. 15/381749 2016-12-16
OF A CUSTOMER
3D SCANNING APPARATUS
INCLUDING SCANNING o
543 | AA us SENSOR DETACHABLE  FROM Aquifi, Inc. 15/382210 | 2016-12-16
SCREEN
SELFIE-DRONE SYSTEM AND . .
544 | AA | US | PERFORMING METHOD National Taiwan 15/371260 | 2016-12-07
THEREOF Y
Systems and methods for SZ DJI TECHNOLOGY
545 | AA us walking pets CO, LTD 15/214076 | 2016-07-19
Method of predicting crop The Curators of the 10
>46 | AA us yield loss due to N-deficiency | University of Missouri 15/334066 | 2016-10-25
547 | AA US | Radio-controlled flying craft QFO Labs, Inc. 15/272414 | 2016-09-21
Unmanned aerial vehicle Unmanned
548 | AA Us rooftop inspection system Innovation, Inc. 15/068292 | 2016-03-11
Unmanned aerial vehicle Unmanned
549 | AA us rooftop inspection system Innovation, Inc. 15/068327 | 2016-03-11
550 | AA | us | External microphone foran | Ropotics, Inc. 15/094796 | 2016-04-08

unmanned aerial vehicle
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Amphibious vertical takeoff
and landing unmanned
device with artificial
intelligence (Al) and method

551 | AA US | and system for managing a Zhou Tian Xing 15/362118 | 2016-11-28
crisis  environment and
controlling one or more
targets
UNMANNED AERIAL VEHICLE
552 | AA | US | OBSTACLE DETECTION AND | QUALCOMM 14/989428 | 2016-01-06
AVOIDANCE P
L-V-C OPERATING SYSTEM -
AND UNMANNED AERIAL neoyst
553 | AA 1 US | VEHICLE TRAINING/TESTING | Arstsiaict 15/357235 | 2016-11-21
METHOD USING THE SAME
TRANSMISSION SIGNAL
554 | AA | US | SHAPING SYSTEMS AND FLIR Systems, Inc. 15/352462 | 2016-11-15
METHODS
MULTICHANNEL SONAR
555 | AA | US | cveTEMS AND METHODS FLIR Systems, Inc. 15/353579 | 2016-11-16
]E{oboticf platform alnd |method
or performing multiple ROWBOT SYSTEMS e
256 | AA US| functions in agricultural LLC 147934485 | 2016-01-13
systems
557 | AA | Us | DR /E POSITIONING 5D Robotics, Inc. 15/149064 | 2016-05-06
Multi-zone battery exchange SZ DJI TECHNOLOGY ey
558 | AA | US| Gicer 2o, LTD 15/048948 | 2016-02-19
MARKETING REAL ESTATE
USING COMPOSITED AERIAL
559 | AA | US | BAOTOGRAPH “AND FLOOR | Ryan Murphey 15/271640 | 2016-09-21
PLAN
CAMERA DRONE SYSTEMS o
AND METHODS FOR Chengdu CK
260 | AA | US| MAINTAINING CAPTURED Technology CO, LTD. | 1°/145640 | 2016-05-03
REAL-TIME IMAGES VERTICAL
SYSTEMS AND METHODS
561 | AA | US | FOR TRANSMITTING $heﬁr?ﬂ” CKCO Lo, | 15/156981 | 2016-05-17
UNDERWATER SIGNALS echnology &L, LIL.
SYSTEM FOR AUTHORING,
EXECUTING, AND ,
562 | AA | US | DISTRIBUTING UNMANNED \L’fgtage Robotics, 15/099381 | 2016-04-14
AERIAL VEHICLE
FLIGHT-BEHAVIOR PROFILES
Incident light sensor on Amazon Technologies, M2
563 AA us autonomous vehicle Inc. 15/063136 2016-03-07
METHOD FOR PROVIDING |
COMPARATIVE FITTING AND | Robert DIADONE
564 | AA | US | §17ING RECOMMENDATIONS | Lisa Dereszewski 15/053960 | 2016-02-25
FOR SADDLES
METHOD AND APPARATUS
DRONEWARE
565 | AA | Us | FOR WAREHOUSE CYCLE TECHNOLOGY 15/013029 | 2016-02-02
COUNTING USING A
CORPORATION
DRONE
Systems,fMethcl)lds and
Devices for Collecting Data at
566 | AA | US | RonCee MO O Natural eas | Greg Meffert 15/077165 | 2016-03-22
Sites
SYSTEMS AND METHODS
FOR PROVIDING LOCATION
567 | AA | US | SPECIFIC CONTENT AND Fresh Digital, Inc. 14/993056 | 2016-01-11

NOTIFICATIONS UTILIZING
BEACONS AND DRONES
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REAL TIME ASSESSMENT OF

568 | AA | US| SAURE GQUALTY SnapAid Ltd. 15/007253 | 2016-01-27
MOUNT CONTROL METHOD | SZ DJI TECHNOLOGY )
569 | AA | EP | NN SveTem o2l 2016-911090 | 2016-08-03
OBJECT SENSE AND AVOID :
570 | AA | EP | SYSTEM FOR AUTONOMOUS | Lkawrence Livermore 2016-831542 | 2016-07-06
National Security, LLC
VEHICLES
SYSTEMS AND METHODS
571 | AA | EP | FOR COORDINATING DEVICE | 24 DIl TECHNOLOGY 1 5016-901942 | 2016-05-16
CO, LTD
ACTIONS
PRECISION AGRICULTURE ACCENTURE GLOBAL )
572 | AA | EP | checip) OCSENTIRE GLOE 2016-151175 | 2016-01-14
SYSTEMS AND METHODS
573 | AA | EP | FOR ADJUSTING UAV % DJL'TE)ECHNOLOGY 2016-891042 | 2016-02-26
TRAJECTORY .
COMPONENT AND USER
574 | AA | EP | MANAGEMENT FOR UAV >Z DIl TECHNOLOGY | 5016-917094 | 2016-09-27
CO., LTD
SYSTEMS
DEVICE AND METHOD FOR
575 | AA | EP | AN UNMANNED FLYING Pfoertzsch, Antony 2016-828716 | 2016-12-19
OBJECT
SYSTEM AND METHOD FOR
GENERATING COMPUTERIZED
MODELS OF STRUCTURES
576 | AA | EP | USING GEOMETRY GEOMNI, INC. 2016-873975 | 2016-12-09
EXTRACTION AND
RECONSTRUCTION
TECHNIQUES
Squarehead ; e
577 | AA | EP | UAV DETECTION T AS 2016-795405 | 2016-11-07
SYSTEMS AND METHODS
578 | AA | EP | FOR UAV PATH PLANNING (S:é DJL'TSECHNOLOGY 2016-858592 | 2016-02-29
AND CONTROL .
AUTONOMOUS INSPECTION
OF ELONGATED STRUCTURES )
579 | Aa | EP | OF SEONSGATED RS e | PRODRONE CO, LTD. | 2016-775135 | 2016-09-22
VEHICLES
DRONE PROVIDED WITH A
VIDEO CAMERA WITH
COMPENSATED VERTICAL
580 | AA | EP | FOCUSSING OF PARROT DRONES 2016-162801 | 2016-03-30
INSTANTANEOUS ROTATIONS
FOR ESTIMATING
HORIZONTAL SPEEDS
581 | AA | EP | PERSONAL SENSORY DRONES | Intel Corporation 2016-814960 | 2016-05-25
582 | AA | EP | FLYING SENSOR Leica Geosystems AG | 2016-192975 | 2016-10-07
COMPLIANCE METHOD AND )
583 | AA | EP | SYSTEM FOR TRAFFIC lsggada Sign Supply | 2016-782412 | 2016-04-22
CONTROL DEVICES :
SYSTEM FOR AUTHORING,
EXECUTING, AND Fisher, Tobin | Van
584 | AA | EP | DISTRIBUTING UNMANNED | Niekerk, Johannes, 2016-784600 | 2016-04-14
AERIAL VEHICLE Becker
FLIGHT-BEHAVIOR PROFILES
FLIGHT PLANNING FOR
UNMANNED AERIAL TOWER : )
585 AA EP INSPECTION WITH LONG Van Cruyningen, Izak | 2016-765756 | 2016-03-17
BASELINE POSITIONING
UAV AND UAV LANDING (ZsEhF;%IEgE)
586 | AA | EP | CONTROL DEVICE AND . 2016-183866 | 2016-08-11
Intelligence Robot
METHOD
Co., Ltd.
587 | AA | EP | SELFIE-DRONE SYSTEM AND | National Taiwan 2016-204575 | 2016-12-16
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PERFORMING METHOD
THEREOF

University

METHOD AND APPARATUS

588 | AA | EP | FOR REPRESENTING AN HERE Global B.V. 2016-194642 | 2016-10-19
AERIAL DELIVERY PATH
BORDER INSPECTION WITH | ACCENTURE GLOBAL -
589 | AA | EP | AERIAL CAMERAS SERVICES LIMITED 2016-192746 | 2016-10-07
SYSTEM AND METHOD FOR T ra0Te
SUPPORTING SZ DJI TECHNOLOGY -
590 | AA | PCT | SYNCHRONIZATION IN A CO., LTD 2108891 | 2016-12-07
MOVABLE PLATFORM
FAST THREE-DIMENSIONAL | SHENZHEN e eNaOTE
SPACE PROJECTION AND WOWOTO -
591 | AA | PCT | BHOTOGRAPHING VISUAL | TECHNOLOGY CO.,, -107305 | 2016-11-25
IDENTIFICATION SYSTEM LTD.
SYSTEM AND METHOD FOR | SZ DJI TECHNOLOGY | PCT-CN2016
592 | AA | PCT | MOMENT CAPTURING CO, LTD -102190 | 2016-10-14
SYSTEMS AND METHODS T r20TE
FOR INITIALIZATION OF SZ DJI TECHNOLOGY -
593 | AA | PCT | TARGET OBJECT IN A CO, LTD 2100361 | 2016-09-27
TRACKING SYSTEM
COMPONENT AND USER -
504 | AA | PCT | MANAGEMENT FOR UAV SZ DJI TECHNOLOGY | PCT-CN2016 | 5416 g 57
CO, LTD 100455
SYSTEMS /
ADAPTIVE MOTION e eNaOTE
FILTERING IN AN QUALCOMM -
95 | AA | PCT | UNMANNED AUTONOMOUS | Incorporated -099832 | 2016-09-23
VEHICLE
METHODS AND SYSTEM FOR | SZ DJI TECHNOLOGY | PCT-CN2016
°% | AA | PCT | VISION-BASED LANDING O, LTD -100190 | 2016-09-26
SYSTEM AND METHOD FOR -
597 | AA | PCT | LOCATING A MOVING SZ DJI TECHNOLOGY | PCT-CN2016 | 5416 g 55
ocAll CO, LTD 096160
TETHERED AERIAL DRONE MOTOROLA PCT-PL2076-
598 | AA | PCT | gysTEM SOLUTIONS, INC. 050035 | 2016-08-19
SZ DJI TECHNOLOGY | PCT-CN2016
599 | AA | PCT | COPYRIGHT NOTICE o2l og3ves > | 2016-08-06
METHODS AND SYSTEMS T ra0Te
FOR OBSTACLE SZ DJI TECHNOLOGY -
600 | AA | PCT | |DENTIFICATION AND CO., LTD L093282 | 2016-08-04
AVOIDANCE
TARGET-BASED IMAGE SZ DJI TECHNOLOGY | PCT-CN2016
601 | AA | PCT | EXPOSURE ADJUSTMENT CO, LTD 092112 | 2016-07-28
SYSTEM AND METHOD FOR | SZ DJI TECHNOLOGY | PCT-CN2016
602 | AA | PCT | [MAGE PROCESSING CO., LTD 2089303 | 2016-07-08
OBJECT SENSE AND AVOID DCT-US2016
603 | AA | PCT | SYSTEM FOR AUTONOMOUS | BEER, Reginald, N. o 0s | 2016-07-06
VEHICLES
LASER-ENHANCED VISUAL
604 | AA | PCT | LOCALIZATION AND ISEE, INC. 039991 | 2016-06-24
MAPPING  (SLAM) FOR
MOBILE DEVICES
SYSTEMS AND METHODS -
605 | AA | PCT | FOR COORDINATING DEVICE | 32 DIl TECHNOLOGY | PCT-CN20T6 | 5016 o5 16
CO, LTD 082188
ACTIONS '
AUTONOMOUS AERIAL PCT-US2016
606 | AA | PCT | CABLE INSPECTION SYSTEM | GOOGLE INC. _065157 | 2016-12-06
UAV HARDWARE SZ DJI TECHNOLOGY | PCT-CN2016
607 | AA | PCT | ARCHITECTURE Co, LD 074783 | 2016-02-29
METHODS AND SYSTEMS SZ DJI TECHNOLOGY | PCT-CN2016
608 | AA | PCT | FOR TARGET TRACKING CO., LTD _075247 | 2016-03-01
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SYSTEMS AND METHODS

SZ DJI TECHNOLOGY

PCT-CN2016

609 | AA | PCT | FOR ADIUSTING UAV i 2016-02-26
FOR Ao Co, LTD 074686
UNMANNED AERIAL VEHICLE ]

610 | AA | PCT | ROOFTOP INSPECTION Unmanned P aan'® | 2016-12-20

Innovation, Inc. 067835

SYSTEM
SYSTEMS AND METHODS 016
FOR CONTROLLING AN 1B2016-

611 | AA | PCT | UNMANNED AERIAL GOPRO, INC. 057960 | 2016-12-22
VEHICLE
DEVICE AND METHOD FOR SCT-EP2016-

612 | AA | PCT | AN UNMANNED FLYING PFOERTZSCH, Antony | ' “0g1700 . | 2016-12-19
OBJECT
PROPERTY LANDSCAPE CT-US2016

613 AA PCT | MANAGEMENT APPARATUS Intel Corporation 061520 2016-11-11
AND METHOD
SYSTEM AND METHOD FOR
GENERATING COMPUTERIZED
MODELS OF STRUCTURES i

614 | AA | PCT | USING GEOMETRY XACTWARE PCheae® | 2016-12-09
EXTRACTION AND  INC.
RECONSTRUCTION
TECHNIQUES

SQUAREHEAD PCT-GB2016

615 | AA | PCT | UAV DETECTION SQUAREHEAD < “ossias O | 2016-11-07
SYSTEMS AND METHODS ]

616 | AA | PCT | FOR UAV PATH PLANNING | 24 DIl TECHNOLOGY | PCE-CHE016 | 516.02.50
AND CONTROL y
AUTONOMOUS INSPECTION e epo01e
OF ELONGATED STRUCTURES - -

617 | Aa | pcr | OF ELONGATED STRUCTURES | PRODRONE €O, LTD. | "“(75e35 O | 2016-09-22
VEHICLES
WELLSITE EMISSIONS SCHLUMBERGER PCT-US2076

618 | AA | PCT | MONITORING AND CONTROL | TECHNOLOGY B.V. 2050326 | 2016-09-05
RIVER SURVEYING SYSTEM | xyppar ] ]

619 | AA | PCT | USING RADIO-CONTROLLED | Fiaiol it PCTKRE0T6" | 2016-09-09
FLIGHT DEVICE aeEsE
SYSTEM AND METHOD FOR o016
SELF-GEOPOSITION -1L2016-

620 | AA | pcT | PREGEOROSITION UVISION AIR LTD 0s0554° | 2016-08-25
VEHICLE
APPARATUS FOR CAPTURING | DRONES LATAM PCT-US2016

621 | AA | PCT | AERIAL VIEW IMAGES SRL [045336 | 2016-08-03
PHOTOGRAPHING DEVICE
AND METHOD USING PCT-CN2016

622 | AA | PCT | DRONE TO AUTOMATICALLY | PRODRONE CO, LTD. | " “ia3460 = | 2016-08-05
TRACK AND PHOTOGRAPH
MOVING OBJECT

623 | AA | PCT | PERSONAL SENSORY DRONES | Intel Corporation P16 | 2016-05-25
SYSTEM AND METHOD FOR PCT-IL2076-

624 | A | pcT | pYSTEMLAND METHOD F CATTLE-WATCH LTD 0503585 | 2016-04-12
DEVICE AND METHOD FOR ] ]

625 | AA | PCT | DESIGNATING CENTRE NATIONAL | PClaaces O | 2016-04-29
CHARACTERISTIC POINTS
COMPLIANCE METHOD AND : ]

626 | AA | PCT | SYSTEM FOR TRAFFIC strada Sign Supply | PCPSR20T0 | 2016-04-22
CONTROL DEVICES ne
CONTENT SEARCH AND VITTORIO, Steven, PCT-US2016

627 | AA | PCT | RESuLTS Michael 028080 | 2016-04-18
FLIGHT PLANNING FOR ]

628 | AA | PCT | UNMANNED AERIAL TOWER | VAN CRUYNINGEN, | PCEA20T6 | 5016.03.17

INSPECTION WITH LONG
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BASELINE POSITIONING

METHOD FOR CALCULATING
THE DISTANCE TO A

PCT-EP2016-

629 | AA | PCT | (o8 D TARGET FRoM AN | PROX DYNAMICS AS 053302 | 2016-02-17
AERIAL VEHICLE
SURVEY MIGRATION SYSTEM
FOR VERTICAL TAKE-OFF ]
630 | AA | PCT | AND LANDING (VTOL) AEROVIRONMENT, | PC=P20T0 1 2016-02-10
UNMANNED AERIAL :
VEHICLES (UAVS)
UAV NAVIGATION AND ROCKY MOUNTAIN | pcT-cA2016
631 | AA | PCT | SENSOR SYSTEM EQUIPMENT CANADA | "~ 050078~ | 2016-01-29
CONFIGURATION LTD.
S22t EORO A Zot6.
632 | AB | KR |MEGITAR M Eesy| | FAsn Meame | 109018009 55160708
S8t A~e o 0w
=% amasy S
AMES foh JHH GO|H M . 10-2016-000
633 | AB | KR | & 7tH SAHY EYEHE AL e 1252 2016-01-05
HMESl= Sy HAH HH
e
HXIEE 8 08 A[229] o o6,
634 | AB | KR | 7|=@Sl A8 BlHL R, 10-2916-008 | 2016-06-27
MESE 40 NAY trergEd
ENVIRONMENT-FRIENDLY
635 | AB | US | soARIGE UL MAWETAL LLC 16/089894 | 2016-10-18
bioh The United States of
Autonomous biobuoy systems | America as 19
636 | AB us and methods represented bK the 15/386117 | 2016-12-21
Secretary of the Navy
SYSTEMS AND METHODS
FOR MONITORING AND
637 | AB | US | CLASSIFYING MARINE Northeastern 15/271890 | 2016-09-21
ANIMALS BASED ON y
ACOUSTIC SIGNALS
COMPACT RETRIEVABLE
HORIZONTAL MODULAR
CONNECTORIZED Teledyne Benthos,
638 | AB | US | piSTRIBUTION UNIT AND Inc. 15/245053 | 2016-08-23
MOUNTING BASE FRAME
FOR SUBSEA APPLICATIONS
CONSTRUCTION METHOD
FOR PLANTING HOLLOW
COLUMNS IN A SEABED OF EF?SKISGV\IQ%”,\?G% CBJ
630 | AB | US | A MARINE ENVIRONMENT | HTORG KONG) - o | 15/264049 | 2016-09-13
FOR SUPPORTING o5
WATERBORNE STRUCTURES :
THEREON
ENVIRONMENT-FRIENDLY PCT-US2016
640 | AB | PcT | HRRGNEEN MAWETAL LLC 057540 | 2016-10-18
TEACHING TOY KIT AND
641 | A | pcT | MARINE MOLD TECHNOLOGY CO. PCT-CN2016 | 5016-11-14
IDENTIFICATION METHOD kS . -105734
THEREOF :
AN ELONGATED HOSE UNIT PCT-NO2016
642 | AB | PCT | FOR TRANSFERRING A VINJE INDUSTRI AS 050331 | 2016-11-16
FLOWABLE MEDIUM
20la D0 =rA] o A3l 10-2017-017
o3 | an | KR | ZEAN NG BRel 3y | Deidla grg1 | 2017-12-26
RAlS - -
644 | AA | KR | 2tO|Ct EX| ﬁggéﬂrﬁﬂ 10 26%1671 0171 2017-12-20
ZS 0|83 K| N .
oas | ma | KR | gE T 5T T TR anay 10-2005016 1 2017-11-29
od o
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IMAGING DEVICE,
CAMERA-EQUIPPED DRONE,

693 | AA JP MODE CONTROL METHOD, SONY CORP 2017-131674 | 2017-07-05
AND PROGRAM
AERIAL PHOTOGRAPHING _

694 AA JP SYSTEM FOR FARM FIELD KUBOTA CORP 2017-126777 | 2017-06-28
INDOOR SPACE INSPECTION MITSUBISHI HEAVY _

695 | AA JP METHOD IND_LTD 2017-027433 | 2017-02-17
g2 SHOEEHO A=
SR SIS = ol miu S GEOSAT AEROSPACE i 4

696 AA JP ﬁﬂ@fxle 2zt g ol & TECHNOLOGY INC 2017-228695 | 2017-11-29
[=Ne] SH St o AbIT

697 | AA | JP .1;4' Hﬁ|°ﬂ-|ﬁ|“ %'.ﬂn;lxﬂ == | NILEWORKS INC 2018-510642 | 2017-10-12
oHd, — O X o
AUGMENTED-HUMAN FIELD
INSPECTION TOOLS FOR

698 AA US | AUTOMATED PHENOTYPING | X Development LLC 15/854607 2017-12-26
SYSTEMS AND AGRONOMY
TOOLS

699 AA us DRONE PATH PLANNING Intel Corporation 15/851273 2017-12-21
Autonomous self-driving

700 | AA | US | vehicle with advertising Alexander Terzian 15/613190 | 2017-06-03
platform
Spatio-temporal awareness
engine for priority tree based
reglionI selection across g
multiple input cameras an . 10

701 AA us multimodal sensor Airspace Systems, Inc. 15/729581 2017-10-10
empowered awareness engine
for target recovery and
object path prediction

702 | AA | US | Stabilizing platform 2f DIl TECHNOLOGY 1 15/487172 | 2017-04-13
SYSTEM AND METHOD FOR
MAPPING AND BUILDING
DATABASE FOR TEVEL ADVANCED

703 1 AA 1 US| BARVESTING-DILUTION TECHNOLOGIES (7D, | 16/325017 | 2017-08-17
TASKS USING AERIAL
DRONES
RADAR AIDED VISUAL

704 | AA | US | INERTIAL ODOMETRY QUALCOMM 15/826567 | 2017-11-29
INITIALIZATION corporate
Unmanned aerial vehicle .

705 | AA US | sensor calibration via sensor ﬁ]r(r:]azon Technologies, 15/789310 | 2017-10-20
channel :

706 | AA | US | Automated drone systems g;?titr'}r\‘?ale Intelligent | 15/832648 | 2017-12-05
APPARATUS AND METHOD

AGENCY FOR

707 | AA | us | FOR ANALYZING INFLUENCE | HepenoE 15/849539 | 2017-12-20
OF ELECTROMAGNETIC DEVELOPMENT
WAVES
Capturing images of a game

708 | AA US | by an unmanned %gcf\rl_co?a,\{le’\g 15/397286 | 2017-01-03
autonomous vehicle P
Unmanned aircraft systems

709 | AA US | 2nd methods Walmart Apollo, LLC 15/460578 | 2017-03-16
Determining position or .

710 | AA | US | orientation relative to a nmazon Technologies, | 15/415180 | 2017-01-25
marker :
POSITIONING SYSTEM FOR THE BOEING

711 AA US | AERIAL NON-DESTRUCTIVE COMPANY 15/714662 2017-09-25
INSPECTION

712 AA us Method and Device for Liebherr-Werk 16/091920 2017-04-06

Planning and/or Controlling

Biberach GmbH
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and/or Simulating the
Operation of a Construction
Machine

UNMANNED AERIAL VEHICLE

713 | AA US | ALIGNMENT SYSTEM Intel Corporation 15/716628 | 2017-09-27
DRONE AUTHENTICATION AT&T Intellectual

714 | AA | US| SueTeng Property |, LP. 15/704548 | 2017-09-14

Ford Global

715 AA US | VEHICLE INSPECTION Technologies, LLC 15/689604 2017-08-29
Implementation of a rescue International Business

716 | AA US | grone Machines Corporation 15/848507" | 2017-12-20
SYSTEMS, METHODS AND
APPARATUS FOR .

717 | AA US | SELF-COORDINATED DRONE Intel Corporation 15/857550 | 2017-12-28
BASED DIGITAL SIGNAGE
Unmanned aircraft obstacle Pictometry

718 | AA US | avoidance International Corp. 15/803211 | 2017-11-03

719 | AA | us | Adricultural crop analysis TOPCON CORP 15/658968 | 2017-07-25
Launch-controlled unmanned

720 | AA US | aerial vehicles, and associated | NIXIE LABS, INC. 15/449793 | 2017-03-03
systems and methods

Superior

721 AA US | SECURITY DRONE SYSTEM Communications, Inc. 15/654614 2017-07-19
Action camera system for Dragonfly Innovations no.

722 [ AA us unmanned aerial vehicle Inc. 15/707752 | 2017-09-18
METHOD AND SYSTEM FOR
GENERATING FLIGHT PLAN

723 AA US | OF UNMANNED AERIAL Sharper Shape Ltd. 15/643547 2017-07-07
VEHICLE FOR AERIAL
INSPECTION
Sensor-Centric Path Planning

724 | AA | US |and Control for Robotic QUALCOMM 15/641735 | 2017-07-05
Vehicles ncorporate

725 | AA US | Directed image capture HOVER INC. 15/475932 | 2017-03-31
MAP REGISTRATION POINT

726 AA US | COLLECTION WITH MOBILE Faraday&Future Inc. 15/690162 2017-08-29
DRONE

727 | AA US | Time Limited Image Sharing Fredrick T Howard 15/756494 | 2017-01-31
Systems and methods for SZ DJI TECHNOLOGY 1.

728 | AA us walking pets CO., LTD 15/827787 | 2017-11-30

; Gordon Todd

729 | AA US | Energy grid data platform Jaogrerggn, ?r. 15/465413 | 2017-03-21
HUMAN INDICATION OF

730 | AA | US | TARGET DRONE FOR Raytheon BBN 15/443156 | 2017-02-27
INTERCEPTION 9 P:
Unmanned aircraft systems

731 AA US | and methods to interact with | Walmart Apollo, LLC 15/457638 | 2017-03-13
specifically intended objects
Wide area augmented reality | Nant Holdings IP,

732 | AA us Iocation—basec? services LLC 15/794993 | 2017-10-26
Systems and methods for SZ DJI TECHNOLOGY a1

733 AA us flight simulation Co, LTD 15/415743 2017-01-25
CALIBRATION OF LASER AND | SZ DJI TECHNOLOGY

734 | AA US | VISION SENSORS Co., LTD 15/730617 | 2017-10-11
System and Method for UAV | Usman Hafeez | (A

735 | AA us Based Mobile Messaging David Mauer 15/491467 | 2017-04-19
Systems and methods for

736 | AA Us surface and subsurface Loveland Innovations, 15/796672 | 2017-10-27

damage assessments, patch
scans, and visualization

LLC
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737 | AA US | Modular camera drone SWL Robotics, Inc. 15/457530 | 2017-03-13
DETECTING GAS LEAKS INTERNATIONAL

738 AA us USING UNMANNED AERIAL BUSINESS MACHINES 15/479325 2017-04-05
VEHICLES CORPORATION

739 AA us POWER HARVESTING DRONE | Intel Corporation 15/476558 2017-03-31
Drone-based mosquito
amelioration based on risk International Business

740 AA us analysis and pattern Machines Corporation 15/802579 2017-11-03
classifiers
INFORMATION PROCESSING
SYSTEM, INFORMATION

741 AA US | PROCESSING DEVICE, AND Aerosense Inc. 15/718670 2017-09-28
INFORMATION PROCESSING
METHOD
CROWD DETECTION, INTERNATIONAL

742 AA US | ANALYSIS, AND BUSINESS MACHINES 15/718113 2017-09-28
CATEGORIZATION CORPORATION
Unmanned aerial vehicle Unmanned

743 | AA us rooftop inspection system Innovation, Inc. 15/470614 1 2017-03-27
Camera Auto-Calibration with | QUALCOMM

744 | AA us Gyroscope Incorporated 15/641510 | 2017-07-05
Autonomous Vehicle

745 | AA | US| Vineuver Recognition Sentera, LLC 15/424423 | 2017-02-03

746 | AA US | Drone device security system | Lucas J. Myslinski 15/472858 | 2017-03-29

747 | AA | US | Drone device security system | Lucas J. Myslinski 15/472894 | 2017-03-29
UAV, CONTROL SYSTEM AND . -

748 | AA | US | INTERMEDIARY DEVICE FOR Ha.t'ona' Taiwan 15/847881 | 2017-12-19
UAV niversity
Systems, me’chogs,cI e f
apparatuses, and devices for .

749 | AA | US |identifying and tracking Dedrone Holdings, 15/728081 | 2017-10-09
unmanned aerial vehicles via :
a plurality of sensors
MYOELECTRIC CONTROL OF . .

750 | AA | US | UNMANNED AERIAL VEHICLE ',\r/‘lterr?.at'ona' Business | 15/399109 | 2017-01-05
BY PROSTHETIC LIMB achines Corporation
DRONE FOR

751 AA US | AUTONOMOUSLY Wal-Mart Stores, Inc. 15/851455 2017-12-21
COMPLETING A TASK
METHOD FOR OPERATING
UNMANNED AERIAL VEHICLE | Samsung Electronics

752 | AA | US| AND ELECTRONIC DEVICE | Co, Ltd: 15/825454 | 2017-11-29
FOR SUPPORTING THE SAME
OBJECT TRACKING BY AN

753 AA US | UNMANNED AERIAL VEHICLE | Skydio, Inc. 15/827945 2017-11-30
USING VISUAL SENSORS
UNMANNED AERIAL VEHICLE
AND METHOD FOR Samsung Electronics

754 | AA | US| CONTROLLING FLIGHT OF | Co, Ltd. 15/825836 | 2017-11-29
THE SAME
SYSTEM AND METHOD FOR
DETECTING HUMANS BY AN

755 AA us UNMANNED AUTONOMOUS Wal-Mart Stores, Inc. 15/815936 | 2017-11-17
VEHICLE
SYSTEMS AND METHODS
FOR PROVIDING LOCATION

756 | AA | US | SPECIFIC CONTENT AND Fresh Digital, Inc. 15/824635 | 2017-11-28
NOTIFICATIONS UTILIZING
BEACONS AND DRONES

757 | AA | US | AERIAL DISPLAY MORPHING | Tobias Gurdan 15/727137 | 2017-09-29

758 | AA | us | SEQUENCED DRONE LAUNCH | 1ophiac Gurdan 15/721178 | 2017-09-29

AND RECOVERY
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759

AA

us

DRONE COMPRISING A
DEVICE FOR DETERMINING A
REPRESENTATION OF A
TARGET VIA A NEURAL
NETWORK, RELATED
DETERMINATION METHOD
AND COMPUTER

PARROT DRONES

15/804239

2017-11-06

760

AA

us

SYSTEM AND METHOD TO
ENABLE DELIVERY AND PICK
UP OF PACKAGES USING
PODS AND UNMANNED
VEHICLES

Aniruddha Rajendra
Gupte

15/659641

2017-07-26

761

AA

us

Beacon deployment enabling
location based services (LBS)
in an urban or city
environment

Ehud Mendelson

15/687445

2017-08-26

762

AA

us

Drone piloted in a spherical
coordinate system by a
gestural with multi-segment
members, control method
and associated computer
program

PARROT DRONES

15/792150

2017-10-24

763

AA

us

UNMANNED AERIAL VEHICLE
ANGULAR REORIENTATION

AeroVironment, Inc.

15/689945

2017-08-29

764

AA

us

AERIAL DRONE-BASED
SYSTEMS AND METHODS
FOR ADAPTIVELY

PROVIDING AN AERIAL
RELOCATABLE
COMMUNICATION HUB
WITHIN A DELIVERY VEHICLE

Federal Express
Corporation

15/711005

2017-09-21

765

AA

us

PAIRED DRONE-BASED
SYSTEMS AND METHODS
FOR CONDUCTING A
VERIFIED INSPECTION OF
DELIVERY VEHICLE

Federal Express
Corporation

15/711244

2017-09-21

766

AA

us

PAIRED DRONE-BASED
SYSTEMS AND METHODS
FOR CONDUCTING A
MODIFIED INSPECTION OF A
DELIVERY VEHICLE

Federal Express
Corporation

15/711167

2017-09-21

767

AA

us

SYSTEMS AND METHODS
FOR MONITORING THE
INTERNAL STORAGE
CONTENTS OF A SHIPMENT
STORAGE USING ONE OR
MORE INTERNAL MONITOR
DRONES

Federal Express
Corporation

15/710957

2017-09-21

768

AA

us

Payload-Release Device
Position Tracking

X Development LLC

15/818621

2017-11-20

769

AA

us

Unmanned aerial vehicle
rooftop inspection system

Unmanned
Innovation, Inc.

15/462245

2017-03-17

770

AA

us

On-demand roadway
stewardship system

Jayant Ratti

15/689350

2017-08-29

771

AA

us

UNMANNED AIRCRAFT
STRUCTURE EVALUATION
SYSTEM AND METHOD

Pictometry
International Corp.

15/802950

2017-11-03

772

AA

us

INTELLIGENT EVENT
RESPONSE WITH UNMANNED
AERIAL SYSTEM

Group Care
Technologies, LLC

15/684549

2017-08-23

773

AA

us

UNMANNED AIRCRAFT
STRUCTURE EVALUATION
SYSTEM AND METHOD

Pictometry
International Corp.

15/803071

2017-11-03

774

AA

us

Method for capturing a

PARROT DRONES

15/672692

2017-08-09
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video, related computer
program and electronic_
system for capturing a video

Control of an unmanned
aerial vehicle through

775 | AA | US| [liti-touch  interactive Skydio, Inc. 15/591883 | 2017-05-10
visualization
CascadeI recolgnition for )
personal tracking via Trace Live Networ e
776 AA us unmanned aerial vehicle Inc. 15/651672 2017-07-17
(UAV)
COMMUNICATIONS AND
LANDINGS OF UNMANNED -
777 | AA | US | AERIAL VEHICLES ON ﬁ}mazon Technologies, | 15/785886 | 2017-10-17
TRANSPORTATION VEHICLES ¢
FOR TRANSPORT
DRONE WITH AN OBSTACLE
778 AA us AVOIDING SYSTEM PARROT DRONES 15/662163 2017-07-27
METHOD OF AND SYSTEM
FOR ADVERTISING REAL Barbara Carey
779 | AA 1 US| ESTATE WITHIN A DEFINED | Stachowski 15/610133 | 2017-05-31
GEO-TARGETED AUDIENCE
Identifications of Patterns of
: ; Ed Recavarren | Lynn
Life Through Analysis of a7
780 AA us Devices within Monitored \Ié?cnhyaordlsc?r:ad 15/658916 2017-07-25
Volumes
781 AA Us Unmanned aerial vehicle Unmanned 15/462577 | 2017-03-17
rooftop inspection system Innovation, Inc.
UNMANNED AERIAL VEHICLE | Verizon Patent and
782 | AA us PLATFORM Licensing Inc. 15/718665 | 2017-09-28
DISPENSER FOR UNMANNED | Angad Singh
783 AA US | AERIAL VEHICLES, Sawhney | Manan 15/650574 2017-07-14
PLATFORMS AND SYSTEMS Suri
Systems and methods for SZ DJI TECHNOLOGY
784 | AA us walking pets Co., LTD 15/493072 | 2017-04-20
UNMANNED AERIAL VEHICLE Unmanned
785 AA US | WIND TURBINE INSPECTION Innovation. Inc 15/637952 2017-06-29
SYSTEMS AND METHODS vation, nc.
METHOD AND SYSTEM FOR
786 | AA | US | MOTION CONTROLLED g?;?ﬁé%vi?rey 15/610081 | 2017-05-31
MOBILE VIEWING
PAVEMENT MARKING International Business
787 | AA 1 US| DETERMINATION Machines Corporation | |>/681987 | 2017-08-21
PAVEMENT MARKING International Business
788 | AA | US| DETERMINATION Machines Corporation | /682603 | 2017-08-22
UNMANNED AERIAL VEHICLE | Unmanned
789 | AA | US| AREA SURVEYING Innovation, Inc. 15/600290 | 2017-05-19
UNMANNED AERIAL VEHICLE
ELECTROMAGNETIC Unmanned
790 | AA | US| AVOIDANCE AND Innovation, Inc. 15/598204 | 2017-05-17
UTILIZATION SYSTEM
SUSTAINED VEHICLE
791 AA US | VELOCITY VIA VIRTUAL Donald Warren Taylor 15/489974 2017-04-18
PRIVATE INFRASTRUCTURE
STABILIZED MICRO SPATIAL
WIND VECTOR DETECTION
792 AA US | APPARATUS AND METHOD David Grober 15/592140 2017-05-10
FOR USE IN MARINE
ENVIRONMENTS
Wide area augmented reality | Nant Holdings IP, e
793 AA us Iocation—basec? services LLC 15/406146 2017-01-13
794 | AA US | Automated Activation and/or | Federal Signal 15/479704 | 2017-04-05
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Charging of Cameras and/or
Autonomous Vehicles

Corporation

GESTURE-BASED UNMANNED

ATLAS DYNAMIC

795 | AA | US | AERIAL VEHICLE (UAV) (MITED 15/497723 | 2017-04-26
CONTROL
Means of controlling large
. NORTHROP
796 | AA | us | numbers of commercial GRUMMAN 15/418345 | 2017-01-27
drones over airports and CORPORATION
populated areas
METHOD AND A SYSTEM TRAX TECHNOLOGY
797 | AA | US | EOR OBJECT RECOGNITION | SOLUTIONS PTE. LTD, | 1°/616474 | 2017-06-07
INTERCEPT DRONE TASKED
798 | AA | US | TO LOCATION OF LIDAR .'?gzm%?g FeBSNCOr 15/443182 | 2017-02-27
TRACKED DRONE 9 P-
Raytheon BBN
799 | AA | US | COUNTER DRONE SYSTEM Technologies Corp. 15/443143 | 2017-02-27
LIDAR SITE MODEL TO AID Raytheon BBN o
800 | AA | US | COUNTER DRONE SYSTEM | Technologies Corp. 15/443165 | 2017-02-27
METHOD OF ENCODING
AND DECODING A VIDEO OF
801 | AA | US | A"DRONE, AND PARROT DRONES 15/415428 | 2017-01-25
ASSOCIATED DEVICES
Alternate means of
. NORTHROP
802 AA Us controlllng large numbers of GRUMMAN 15/418419 2017-01-27
cpmmeraal rones over CORPORATION
airports and populated areas
803 | AA | US | PERSONAL FAN DRONE Razmik Karabed 15/443355 | 2017-02-27
Unmanned Aerial Vehicle Unmanned
804 | AA Us Visual Line of Sight Control Innovation, Inc. 15/449846 | 2017-03-03
DIAL STRUCTURE, REMOTE
CONTROLLER EMPLOYING SZ DJI TECHNOLOGY
805 | AA | US | THE SAME, AND CO, LTD 15/478341 | 2017-04-04
CONTROLLING METHOD
GIMBAL FOR IMAGE SZ DJI TECHNOLOGY
806 | AA | US | ZAPTURING 0. LTD 15/471744 | 2017-03-28
SYSTEMS AND METHODS
807 | AA | US | FOR MONITORING OBJECTS | Pillar Vision, Inc. 15/438289 | 2017-02-21
AT SPORTING EVENTS
808 | AA US | Drone device security system [ Lucas J. Myslinski 15/422642 | 2017-02-02
SALIENT FEATURE BASED SZ DJI TECHNOLOGY
809 | AA | US | GEQICLE POSITIONING O, LTD 15/404038 | 2017-01-11
PATH PLANNING USING i
810 | AA | EP | chARSE VOLUMETRIC DATA | MOVIDIUS LTD. 2017-842252 | 2017-08-19
FLIGHT PLANNING SYSTEM
811 | AA | EP | AND METHOD FOR Iron Drone Ltd. 2017-868873 | 2017-08-14
INTERCEPTION VEHICLES
IMAGING USING MULTIPLE
812 | AA | EP | UNMANNED AERIAL %ché’LCo?a’\tAe’\g 2017-710806 | 2017-02-17
VEHICLES P
A DRONE AND METHOD OF
813 | AA | EP | CONTROLLING FLIGHT OF A | ETH Zurich 2017-180855 | 2017-07-12
DRONE
A METHOD FOR
FORECASTING THE
PARAMETERS OF A
814 | AA | EP | PHENOMENON OR THE Instytut Lotnictwa 2017-200395 | 2017-11-07
ACTIVITIES OF AN OBJECT,
PARTICULARLY ANIMATE, IN
A GIVEN GEOGRAPHIC AREA
SYSTEM FOR PROVIDING A Ars Electronica Linz
815 | AA | EP | VISUAL AERIAL GmbH & Co KG 2017-152363 | 2017-01-20

PRESENTATION

Flying Screens Ltd.
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MODELLING SYSTEM AND

816 | AA | EP | MODELLI Nctech Ltd 2017-187829 | 2017-08-24
SYSTEMS AND METHODS
FOR DISPLAYING A DYNAMIC
RISK LEVEL INDICATOR OF | \yorovuen

817 | AA | EP | AN ATM SITE OR OTHER Honeywell - 2017-165480 | 2017-04-07
REMOTE MONITORING SITE nternational Inc.
ON A MAP FOR  IMPROVED
REMOTE MONITORING
METHOD FOR THE CORRECT
IMPLEMENTATION OF A CEFLA SOCIETA' )

818 | AA | EP | bl ANOGRAM INSIDE A COOPERATIVA 2017-167189 | 2017-04-20
POINT OF SALE
AUTONOMOUS UNMANNED CTUS2017

819 AA PCT | VEHICLES FOR RESPONDING Intel Corporation 067547 2017-12-20
TO SITUATIONS
DRONE DATA CONTROL SCT-KR2017-

820 | AA | PCT | METHOD, AND DEVICE AND | NDRONE CO, LTD. o1oeas | | 2017-11-15
SYSTEM USING SAME
SYSTEMS AND METHODS
FOR PROCESSING AND ]

821 | AA | PCT | DISPLAYING IMAGE DATA | 24 DI TECHNOLOGY | PCT-CHIEOTT | 5017.09.29
BASED ON ATTITUDE .
INFORMATION
REMOTELY CONTROLLED
AIRBORNE VEHICLE T Uso017
PROVIDING FIELD SENSOR HONEYWELL -

822 | AA | PCT | cOMMUNICATION AND SITE | INTERNATIONAL INC. | -051699 | 2017-09-15
IMAGING DURING FACTORY
FAILURE CONDITIONS
LOCATING A VEHICLE USING | FORD GLOBAL PCT-US2017

823 | AA | PCT | A"DRONE TECHNOLOGIES, LLC 2045803 | 2017-08-07
PHOTOGRAPHING CONTROL | SZ DJI TECHNOLOGY | PCT-CN2017

824 | AA | PCT | METHOD AND DEVICE CO, LTD _085791 | 2017-05-24
SYSTEMS AND METHODS e eNaOTT
FOR GENERATING REAL-TIME | SZ DJI TECHNOLOGY -

825 1 AA | PCT | MAP USING  MOVABLE CO, LTD 082230 | 2017-04-27
OBJECT
ANOMALY DETECTION e Im2017
SYSTEM, ANOMALY - -

826 | AA | PCT | DTN N RIOD, AND | OPTIM CORP 057805 | | 2017-02-28
PROGRAM
CAMERA AUTO-CALIBRATION | QUALCOMM PCT-US2017

827 1 AA | PCT | \iTH GYROSCOPE Incorporated “068346 | 2017-12-22
CAPTURING IMAGES OF A -

828 | AA | PCT | GAME BY AN UNMANNED | JUALCOMM P vy | 2017-10-24
AUTONOMOUS  VEHICLE P
IMAGE SENSOR BASED ISRAEL AEROSPACE PCT-IL2017-

829 | AA | PCT | AUTONOMOUS LANDING INDUSTRIES LTD. 051357 | 2017-12-18
LOCALISATION OF MOBILE a0
DEVICE USING IMAGE AND | BLUE VISION LABS -

830 | AA | PCT | NON-IMAGE SENSOR DATA | UK LIMITED _053874 | 2017-12-21
IN_SERVER PROCESSING
CONTROL SYSTEM AND -

831 | AA | PCT | METHOD FOR DRONE WITH | RSIVERVISION P27 | 2017-12-15
REMOTE CONTROLLER :
SYSTEM AND METHOD FOR e-Us2017
DETECTING HUMANS BY AN | WAL-MART STORES, -

832 | AA | PCT | (NMANNED AUTONOMOUS | INC. _062500 | 2017-11-20
VEHICLE
FLIGHT PLANNING SYSTEM PCT-US2017

833 | AA | PCT | AND METHOD FOR IRON DRONE LTD. oncey | | 2017-08-14

INTERCEPTION VEHICLES
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SYSTEM AND METHOD FOR
AUTOMATICALLY ACQUIRING

TWO-DIMENSIONAL IMAGES PCT-IL2017-
834 | A | pcT | IWO-DIMENSIONAL IMAGES 1 pATUMATE LTD. vesor | 2017-11-02
POINT CLOUD DATA OF A
FIELD TO _BE SURVEYED
HAPTIC AUGMENTED REALITY ]
835 | AA | PCT | ASSISTED SELF-SERVICE FOR | NOKIA  ~ o | PCEI2a917 | 2017-06-16
WIRELESS ~ NETWORKS
COURSE_PROFILING AND PCT-US2017
836 | AA | PCT | SORRSE. SONY CORP ongvas || 2017-08-22
SYSTEMS AND METHODS
FOR MONITORING THE
INTERNAL STORAGE ]
837 | AA | PCT | CONTENTS OF A SHIPMENT | FEDERAL EXPRESS | PCTUBZOT7 | 5017-09-21
STORAGE USING ONE OR
MORE INTERNAL MONITOR
DRONES
OSRAM SYVANIA || ez
LIGHT MEASUREMENT USING | INC. | SITECO -
838 | AA | PCT | AN AUTONOMOUS VEHICLE | BELEUCHTUNGSTECH | -051932 | 2017-09-15
NIK_GMBH
UNMANNED AERIAL VEHICLE
RECONNALS PCT-KR2017
RECONNAISSANCE, AND SAFEUSDRONE - -
839 | AA | PCT | UNMANNED DEFENSE CO,LTD. 009239 | 2017-08-24
SYSTEM AND METHOD
USING SAME
INTELLIGENT EVENT ]
840 | AA | PCT | RESPONSE WITH UNMANNED | SROUP CARE | PCLE2017 | 2017-08-23
AERIAL SYSTEM :
LINEAR ALGEBRA
PATH PLANNING USING PCT-US2017
841 | AA | PCT | CoRReE VOLUMETRIC DATA | TECHNOLOGIES oarear || 2017-08-19
IDENTIFICATIONS OF
PATTERNS OF LIFE THROUGH | EDUARDO, Recavarren | pcT-1s2017
842 | AA | PCT | ANALYSIS OF DEVICES RICHARDSON, Brad | ' ~o43839 " | 2017-07-26
WITHIN MONITORED YANYO, Lynn
VOLUMES
METHOD FOR SEARCHING
FOR OPTIMAL ROUTE OF T kR2017
UNMANNED AERIAL - -
843 | AA | PCT | VEHICLE, AND SERVER AND | VICS INC. oogi77 | 2017-07-28
SYSTEM FOR SEARCHING
FOR OPTIMAL ROUTE
INTELLIGENT AUTONOMOUS | UNMANNED PCT-EP2017-
844 | AA | PCT | DRONE FLEET MANAGEMENT | SYSTEMS LTD. 061812 | 2017-05-17
IMAGING USING MULTIPLE ]
845 | AA | PCT | UNMANNED AERIAL QUALCOMM Pl e’ | 2017-02-17
VEHICLES ncorporate
SYSTEM FOR PROVIDING
LAND VEHICLE SUPPORT ] i
846 | AA | PCT | OPERATIONS USING AN R HaNDS PCLEROIT | 2017-03-13
UNMANNED AUTONOMOUS
VEHICLE
UNMANNED AIRCRAFT WAL-MART STORES, | PCT-U52017
847 | AA | PCT | SYSTEMS AND METHODS INC. 022234 | 2017-03-14
SYSTEMS AND METHODS CT-US2017
848 | AA | PCT | FOR MONITORING OBJECTS | PILLAR VISION, INC. o1ers | | 2017-02-21
AT SPORTING EVENTS
SYSTEM AND METHOD FOR T -US2017
SAFE_POSITIVE CONTROL RUSSELL, David -
849 | AA | PCT | EIECTRONIC PROCESSING | Wayne ‘014215 | 2017-01-20

FOR AUTONOMOUS
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VEHICLES

HOT CORROSION-RESISTANT | BARSON
850 | AB | US | COATINGS FOR GAS TURBINE | COMPOSITES 15/686803 | 2017-08-25
COMPONENTS CORPORATION
A HOSE ARRANGEMENT AND CT-NO017
A METHOD FOR DETECTING -
851 | AB | PCT | A\ OPERATIONAL CHANGE | VINJE INDUSTRI AS 050309 | 2017-11-29
OF A HOSE ARRANGEMENT
A HOSE ARRANGEMENT AND
A METHOD FOR TESTING PCT-NO2017
852 | AB | PCT | THE INTEGRITY OF A HOSE | VINJE INDUSTRI AS 050370 | 2017-11-29
UNIT OF A HOSE
ARRANGEMENT
853 | AB | PCT FOR ACTUATING INNOVATION LABS PCT-US2017 | 5017-09-06
HYDRALICALLY-ACTUATED B -050227
DEVICES
NEGAT[H 2/ TE Y
714 & & (Real image and Z=AS| AL 10-2018-012
854 | AA KR | Video based real-time virtual OIJT_L|I%"E—?—’.“_1 6842 2018-10-23
factory)
EOlH|3HA ZXb[ZHoM 9|
HISIOHE U Koj=E AlxsE
ol 1 gHH(SYSTEM FOR 10.2018.007
FLYING SAFETY AND FAULT | xyim cyist— Abated o -2018- e
855 | AA | KR | RECOVERY IN SWARM N eTamESe g ke ey 1786 2018-06-22
FLIGHT OF UNMANNED
AERIAL VEHICLES AND
METHOD THEREOF)
QERE AAHS S 2Ol _ .
856 | AA | KR |HIBAIS] A8S=Natl | oixcpetmarsryeier | 10908009 5018.08-13
olsh gre ol S
So[7[of S MCray] 710 ESNESPN 70-2018-004
857 | AA | KR | 45 J&IL@E =71 ¢l OTE%_!EM 1726 2018-04-10
X&Ad 8 X|=9| 3D 3 -
858 | AA | KR | H&0[0[x] afol A5t | Mamare Fajsia | 1028013 1 5016.10-31
gate Axd
SOl Ho LS 0|2 of ESNESPN 70-2018-011
859 | AA | KR gg%ﬂg I EA|¢|E=41 E?IEISﬁ'EHTOIEL 2031 2018-10-01
AALZE SUHAEF A K] L 2| " N - -
860 | A | KR | GAlg ¢ T = YT S 10-2018°001 | 2018-02-19
£0l 5719 H|g A=l
861 | AA | Jp | HE2Z Emely| st Ala® | ACSL INC 2018-062591 | 2018-03-28
g meH
METHOD, SYSTEM, AND
862 | AA | JP | PROGRAM FOR EXECUTING | 25 P\ JECHNOLOGY 1 5018-132604 | 2018-07-12
ERROR RECOVERY .
HE SE A|AE+I % 1 MO [ CANON MARKETING i
863 | AA | JP 5 m2 Y 2018-068613 | 2018-03-30
SYSTEMS AND METHODS
ASSOCIATED WITH General Electric
864 | AA | US | UNMANNED AERIAL VEHICLE | Company 15/861054 | 2018-01-03
TARGETING ACCURACY
865 | AA US | Survey system TOPCON CORP 15/913002 | 2018-03-06
Evaluation Method of Solar
Energy Utilization Potential in
866 | AA | US | Urban High-density Areas HARBIN IS TIRTE 16/205464 | 2018-11-30
Based on Low-altitude
Photogrammetry
METHODS AND SYSTEMS
Reese A. Mozer |
867 | Aa | us | FOR IMPROVING THE Eitan Babcock | Zach | 16/102196 | 2018-08-13

PRECISION OF
AUTONOMOUS LANDINGS

Harvey
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BY DRONE AIRCRAFT ON
LANDING TARGETS

Autonomous vehicle

868 | AA US | Sssistance systems Boaz Kenane 15/865483 | 2018-01-09
869 | AA | US | Autonomous Drone Bees Arnaud Z. Ajamian 16/224683 | 2018-12-18
THE GOVERNMENT
Millimeter-Wave Airborne OF THE UNITED
Radar for 3-Dimensional STATES OF AMERICA,
870 | AA us Imaging of Moving and as represented by 16/223923 | 2018-12-18
Stationary Targets THE SECRETARY OF
THE NAVY
METHODS AND APPARATUS
FOR IMAGE LOCATING
871 AA us RELATIVE TO THE GLOBAL PANTON, INC. 16/212288 2018-12-06
STRUCTURE
System and method for
automatically determining
872 | AA | US | crop characteristics using Biotique Systems, Inc. | 16/145897 | 2018-09-28
unmanned aerial vehicle
(UAV)
METHOD AND SYSTEM FOR
POSITIONING OF
873 | AA 1 US | AUTONOMOUSLY OPERATING | VoxelMaps Inc. 16/191453 1 2018-11-15
ENTITIES
Ultrasound Analytics for Alarm.com
874 | AA US | Actionable Information Incorporated 16/205037° | 2018-11-29
IDENTIFYING CAMERA
POSTION OF A UAV IN
875 AA US | FLIGHT UTILIZING REAL Skycatch, Inc. 16/223335 2018-12-18
TIME KINEMATIC SATELLITE
NAVIGATION
ACCELERATION OF REAL
TIME COMPUTER VISION . .
876 | AA | US | PROCESSING ON UAVS Lﬂta‘irﬁ.ite'i”é’é f%ﬁ';‘gg; 16/234792 | 2018-12-28
THROUGH GPS ATTITUDE P
ESTIMATION
UNDERGROUND
INFRASTRUCTURE SENSING RedZone Robotics,
877 1 AA 1 US | USING UNMANNED AERIAL | Inc. 16/184054 | 2018-11-08
VEHICLE (UAV)
CONTINUOUS UNMANNED
AIRBORNE AND
878 | AA US | UNDERWATER MONITORING ThayerMahan, Inc. 16/179701 2018-11-02
PLATFORM
CRISSCROSS and
BOUSTROPHEDONIC FLIGHT Loveland Innovations,
879 AA us PATTERNS FOR UAV LLC 16/035888 2018-07-16
SCANNING AND IMAGING
METHOD FOR ADAPTIVE
MISSION EXECUTION ON AN .
880 AA us UNMANNED AERIAL Infatics, Inc. 16/230363 2018-12-21
VEHICLE
881 | AA | US | CONTROL METHOD 2% DIl TECHNOLOGY | 16/206405 | 2018-11-30
STRUCTURE FROM MOTION KING ABDULLAH
(SfM) PROCESSING FOR UNIVERSITY OF
882 AA us UNMANNED AERIAL SCIENCE AND 16/201335 2018-11-27
VEHICLE (UAV) TECHNOLOGY
POSITION-BASED CONTROL
883 | AA | US | OF UNMANNED AERIAL GoPro, Inc. 15/915630 | 2018-03-08
VEHICLES
884 | AA | us | SONTEXTUAL PRESENTATION | ponicar inc, 16/136234 | 2018-09-19

SYSTEM
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INTELLIGENT INVENTORY

885 | AA | US | MANAGEMENT AND RELATED | Fellow, Inc. 16/138758 | 2018-09-21
SYSTEMS AND METHODS
INTERCHANGEABLE SZ DJI TECHNOLOGY
886 | AA | US | MOUNTING PLATFORM CO, LTD 16/194590 | 2018-11-19
SYSTEM AND METHOD FOR
PROVIDING MOBILE
887 | AA | Us | oo N HCURITY ROADWAREZ INC. 16/175875 | 2018-10-31
PLATFORM
METHOD FOR
TRANSMITTING FORD GLOBAL
888 | AA | US | |\FORMATION FROM TECHNOLOGIES, LLC | 16/115855 | 2018-08-29
MOTOR VEHICLES
CONTROLLER FOR AN JAGUAR LAND
889 | AA | US | UNMANNED AERIAL VEHICLE | ROVER LIMITED 16/057343 | 2018-08-07
VEHICLE AND TRAILER MAGNA
890 | AA | US | \IANEUVER ASSIST SYSTEM | ELECTRONICS INC. 16/110575 | 2018-08-23
UNMANNED AIRCRAFT
SYSTEMS AND METHODS TO
891 | AA | US | INTERACT WITH Walmart Apollo, LLC 16/168615 | 2018-10-23
SPECIFICALLY INTENDED
OBJECTS
WIDE AREA AUGMENTED :
892 | AA | US | REALITY LOCATION-BASED ’L\‘Lacnt Holdings IP, 16/168419 | 2018-10-23
SERVICES
REMOTE SCANNING AND
893 | AA | US | DETECTION APPARATUS AND EL% TECHNOLOGIES, | 16/157918 | 2018-10-11
METHOD
Jing Jin | Bobby
. . N Ouyang
Inc(;dﬁ/lnt Site Investslganon Seyedamirali
894 | AA | us |@nd Management Support i ijostafavizadeh 16/101535 | 2018-08-13
System Based on Unmanned Ard i1 Yizh
Aerial Vehicles rdestani -I 1zhou
Wang | Xiaowen
Jiang | Tianya Zhang
AUTOROTATING UNMANNED L
895 | AA | US | AERIAL VEHICLE SURVEYING %“eens University at | 16/046436 | 2018-07-26
PLATFORM ingston
Electronic device and method
for generating, from at least
one pair of successive
896 | AA US | images of a scene, a depth PARROT DRONES 16/043790 | 2018-07-24
map of the scene,
associated drone and
computer program
METHOD FOR CREATING A
897 | Aa | Us | SE IOt R OBJEcT | Testo SE & Co. KGaA | 16/042188 | 2018-07-23
COLLABORATIVE STEREO
SYSTEM FOR L .
898 | AA | US | THREE-DIMENSIONAL %lcf%roqg Institute of | 16/049309 | 2018-07-30
TERRAIN AND OBJECT gy
RECONSTRUCTION
899 | AA | US | Drone device security system | Lucas J. Myslinski 16/017168 | 2018-06-25
900 | AA | US | HOVER CONTROL éé DJL'TE)ECHNOLOGY 16/136607 | 2018-09-20
Unmanned aircraft structure .
901 | AA | US | evaluation system and Pictometry 16/049056 | 2018-07-30
method nternationa orp.
CONTROL METHOD,
CONTROL SYSTEM, AND
902 | AA | US | SMART GLASSES FOR FIRST | 3£ DJI TECHNOLOGY | 16/133316 | 2018-09-17

PERSON VIEW UNMANNED
AERIAL VEHICLE FLIGHT

CO.,, LTD
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903

AA

us

UAV HARDWARE
ARCHITECTURE

SZ DJI TECHNOLOGY
CO., LTD

16/114852

2018-08-28

904

AA

us

SYSTEM AND METHOD TO
OPERATE A DRONE

International Business
Machines Corporation

16/114466

2018-08-28

905

AA

us

SYSTEMS AND METHODS
USING A BACKUP
NAVIGATIONAL TOOL FOR
UNMANNED AERIAL
VEHICLES DELIVERING
MERCHANDISE

Walmart Apollo, LLC

16/015466

2018-06-22

906

AA

us

IMAGE RECOGNITION
SYSTEM FOR ROOF DAMAGE
DETECTION AND
MANAGEMENT

PANTON, INC.

16/013418

2018-06-20

907

AA

us

SYSTEMS AND METHODS
FOR ADJUSTING UAV
TRAJECTORY

SZ DJI TECHNOLOGY
CO., LTD

16/109991

2018-08-23

908

AA

us

SYSTEMS AND METHODS
FOR UAV SENSOR
PLACEMENT

SZ DJI TECHNOLOGY
CO.,, LTD

16/038955

2018-07-18

909

AA

us

Terrestrial Based Positioning
Systems and Methods

SKYPERSONIC, LLC

15/973669

2018-05-08

910

AA

us

SYSTEM AND METHOD FOR
THREAT MONITORING,
DETECTION, AND RESPONSE

Doron KEMPEL | Ron
Asher

15/956456

2018-04-18

911

AA

us

Intelligent Sensor System for
Capturing Advertising
Impressions from
Autonomous Self-Driving
Vehicles with Advertising
Platforms

Alexander Terzian

15/897788

2018-02-15

912

AA

us

AUTONOMOUS IN-TUNNEL
INTELLIGENCE,
SURVEILLANCE, AND
RECONNAISSANCE DRONE

Versatol, LLC

15/944220

2018-04-03

913

AA

us

DEVICE AND METHOD FOR
AN UNMANNED FLYING
OBJECT

Antony PFOERTZSCH

16/004064

2018-06-08

914

AA

us

Method and System of
Image-Based Change
Detection

San Diego State
University Research
Foundation

15/960298

2018-04-23

915

AA

us

SYSTEM FOR BUILDING
SITUATION AWARENESS

ROLLS-ROYCE plc

15/919430

2018-03-13

916

AA

us

OBJECT DETECTION AND
ANALYSIS VIA UNMANNED
AERIAL VEHICLE

Motionloft, Inc.

15/973152

2018-05-07

917

AA

us

Drone Terrain Surveillance
with Camera and Radar
Sensor Fusion for Collision
Avoidance

Farrokh Mohamadi

15/912495

2018-03-05

918

AA

us

PLANNING SYSTEM AND
METHOD FOR CONTROLLING
OPERATION OF AN
AUTONOMOUS VEHICLE TO
NAVIGATE A PLANNED PATH

Mohsen Rohani | Jun
Luo | Song Zhang

15/905705

2018-02-26

919

AA

us

SYSTEMS AND METHODS
FOR DELIVERING
MERCHANDISE USING
UNMANNED AERIAL
VEHICLES

Wal-Mart Stores, Inc.

15/877949

2018-01-23

920

AA

us

SURVEY MIGRATION SYSTEM
FOR VERTICAL TAKE-OFF
AND LANDING (VTOL)

AeroVironment, Inc.

15/960413

2018-04-23

- 196 —




UNMANNED AERIAL
VEHICLES (UAVS)

921

AA

us

CONTROL METHOD FOR
PHOTOGRAPHING USING
UNMANNED AERIAL
VEHICLE, PHOTOGRAPHING
METHOD USING UNMANNED
AERIAL VEHICLE, MOBILE
TERMINAL, AND
UNMANNED AERIAL VEHICLE

Tencent Technology
(Shenzhen) Company
Limited

15/957749

2018-04-19

922

AA

us

CONTROL METHOD FOR
PHOTOGRAPHING USING
UNMANNED AERIAL
VEHICLE, PHOTOGRAPHING
METHOD USING UNMANNED
AERIAL VEHICLE, MOBILE
TERMINAL, AND
UNMANNED AERIAL VEHICLE

Tencent Technology
(Shenzhen) Company
Limited

15/959032

2018-04-20

923

AA

us

Laser-Guided UAV Delivery
System

Wal-Mart Stores, Inc.

15/882100

2018-01-29

924

AA

us

IMAGE CAPTURE WITH
PRIVACY PROTECTION

Mace Wolf

15/948927

2018-04-09

925

AA

us

Detection of Risky Objects in
Image Frames

Seecure Systems, Inc.

15/894214

2018-02-12

926

AA

us

RAPIDLY-DEPLOYABLE,
DRONE-BASED WIRELESS
COMMUNICATIONS
SYSTEMS AND METHODS
FOR THE OPERATION
THEREOF

DISH TECHNOLOGIES
LLC

15/946675

2018-04-05

927

AA

us

DRONE SECURITY AND
ENTERTAINMENT SYSTEM

Bennett Aerospace,
Inc.

15/883466

2018-01-30

928

AA

us

INDOOR MAPPING AND
MODULAR CONTROL FOR
UAVS AND OTHER
AUTONOMOUS VEHICLES,
AND ASSOCIATED SYSTEMS
AND METHODS

VTRUS, INC.

15/875347

2018-01-19

929

AA

us

SYSTEM AND METHODS FOR
IMPROVED AERIAL MAPPING
WITH AERIAL VEHICLES

Infatics, Inc.

15/887832

2018-02-02

930

AA

us

METHOD FOR DISPLAYING
ON A SCREEN AT LEAST
ONE REPRESENTATION OF
AN OBJECT, RELATED
COMPUTER PROGRAM,
ELECTRONIC DISPLAY
DEVICE AND APPARATUS

PARROT DRONES

15/869109

2018-01-12

931

AA

us

DYNAMIC DRONE
NAVIGATION

Alarm.com
Incorporated

15/873313

2018-01-17

932

AA

us

Object image recognition and
instant active response

Bernard Fryshman

15/919541

2018-03-13

933

AA

us

COMBINED INFORMATION
FOR OBJECT DETECTION
AND AVOIDANCE

Amazon Technologies,
Inc.

15/913599

2018-03-06

934

AA

us

DRONE BASED CAPTURE OF
A MULTI-VIEW INTERACTIVE
DIGITAL MEDIA

Fyusion, Inc.

15/911993

2018-03-05

935

AA

us

Point-and-Click Control of
Unmanned, Autonomous
Vehicle Using
Omni-Directional Visors

Alberto Daniel Lacaze
| Karl Nicholas
Murphy

15/882841

2018-01-29

936

AA

us

MULTI-ROTOR UAV FLIGHT
CONTROL METHOD AND

Joshua MARGOLIN |
Roy BEN-ANAT

15/873115

2018-01-17

- 197 -




SYSTEM

POSITIONING SYSTEM FOR

THE BOEING

937 | AA | EP | AERIAL NON-DESTRUCTIVE 2018-175541 | 2018-06-01
INSPECTION COMPANY
RADAR AIDED VISUAL -

938 | AA | PCT | INERTIAL ODOMETRY QUALCOMM P e | 2018-11-28
INITIALIZATION P
ULTRASOUND ANALYTICS PCT-US2018

939 | AA | PCT | FOR ACTIONABLE DJIOFACK, Innocent oe3ra6 | 2018-11-29
INFORMATION
METHOD FOR VISUALIZING
AND MEASURING THICKNESS | PCT-KR2018-

940 | AA | PCT | DISTRIBUTION OF PAINT oh=1tstr| s 2 013234 | 2018-11-02
FILM LAYER AND DEVICE
THEREFOR
METHOD AND ELECTRONIC
DEVICE FOR CONTROLLING | SAMSUNG PCT-KR2018-

941 | AA | PCT | UNMANNED AERIAL ELECTRONICS CO., oioean | 2018-10-24
VEHICLE COMPRISING LTD.
CAMERA
SITUATIONAL AWARENESS,
NAVIGATION AND PCT-AU2018

942 | AA | PCT | COMMUNICATION FOR DEFENDTEX PTY LTD ot1i9e | 2018-11-05
LOW-COST, GUN-LAUNCHED
UAVS
CREMATION ASHES T Ra01E
SCATTERING FUNERAL - _

943 | AA | PCT | DEVICE USING WIRELESS KU, Chul Hee 005959 | 2018-05-25
FLIGHT VEHICLE
CRISSCROSS e-Usa018
BOUSTROPHEDONIC FLIGHT | LOVELAND -

944 | AA | PCT | pATTERNS FOR UAV INNOVATIONS, LLC _056338 | 2018-10-17
SCANNING AND IMAGING
INDIVIDUALIZED AND
CUSTOMIZED PLANT CTUS2018
MANAGEMENT USING BAYER CROPSCIENCE -

945 | AA | PCT | AUTONOMOUS SWARMING | LP _055372 | 2018-10-11
DRONES AND ARTIFICIAL
INTELLIGENCE
GENERATION OF ONE OR
MORE EDGES OF BERNSTEIN, Aaron | | pcT-Us2018

946 | AA | PCT | LUMINOSITY TO FORM LEVINE, Jeffrey | osacey | 2018-10-05
THREE-DIMENSIONAL EDWARDS, Patrick
MODELS OF OBJECTS
UNMANNED AERIAL VEHICLE : PCT-US2018

947 AA PCT ALIGNMENT SYSTEM Intel Corporation 044457 2018-07-31
INTELLIGENT INVENTORY PCT-US2018

948 | AA | PCT | MANAGEMENT AND RELATED | FELLOW, INC. 055579 | 2018-09-21
SYSTEMS AND METHODS
SYSTEM AND METHOD FOR -

949 | AA | PCT | MONITORING A PROPERTY | Alarmcom P it | 2018-08-30
USING DRONE BEACONS corporate
METHODS AND SYSTEMS
FOR IMPROVING THE CT-US018
PRECISION OF AMERICAN -

950 | AA | PCT | AUTONOMOUS LANDINGS ROBOTICS, INC. _046490 | 2018-08-13
BY DRONE AIRCRAFT ON
LANDING TARGETS
UNMANNED DRONE FOR PCT-KR2018-

951 | Aa | pcT | QRMANTIED Df SHIN, Yong Kyeum 00838y | 2018-07-25
METHODS AND SYSTEMS T B2018
FOR CONTINUOUS RISK GEYLANI, Veysel - -

952 | AA | PCT | MIONITORING AND Sinan 055264 | 2018-07-16

DYNAMIC UNDERWRITING

- 198 —




PRICING

A DRONE AND METHOD OF

953 | AA | PCT | CONTROLLING FLIGHT OF A | ETH ZURICH Pl I8 | 2018-07-12
DRONE
SENSOR-CENTRIC PATH ]
954 | AA | PCT | PLANNING AND CONTROL | JUALCOMM P aoaal® | 2018-04-25
FOR ROBOTIC VEHICLES P
DRONE IMPLEMENTED PCT-US2018
APPARATUS, METHOD AND BCT-EP2018.
956 | AA | PCT | COMPUTER PROGRAM FOR | SONY CORP O6aan | 2018-05-30
COMPUTER VISION
INTELLIGENT AND e -usa01s
AUTOMATED REVIEW OF GENERAL ELECTRIC -
957 | AA | PCT | \NDUSTRIAL ASSET COMPANY 2029659 | 2018-04-26
INTEGRITY DATA
BLUE VISION LABS | PCT-GB2018
958 | AA | PCT | CO-LOCALISATION BLUE ViSO 0soges | 2018-04-10
PACKAGE ACCEPTANCE, e-Usa01s
GUIDANCE, AND REFUEL DRONETERMINUS LLC | PCT-
959 | AA | PCT | SySTEM FOR DRONE | CAPRIOLI, Paul “026473 | 2018-04-06
TECHNOLOGY
PLANNING SYSTEM AND
METHOD FOR CONTROLLING | HUAWE! PCT-CN2018
960 | AA | PCT | OPERATION OF TECHNOLOGIES CO, | ' “o79354 = | 2018-02-27
AUTONOMOUS VEHICLE TO | LTD.
NAVIGATE PLANNED PATH
SYSTEMS AND METHODS
FOR DELIVERING ]
961 | AA | PCT | MERCHANDISE USING WALMART APOLLO, | PCTbP20T8 | 2018-01-22
UNMANNED AERIAL
VEHICLES
SYSTEMS AND METHODS
FOR SURFACE AND ]
962 | AA | PCT | SUBSURFACE DAMAGE LOVELAND s e | T bigrae® | 2018-02-20
ASSESSMENTS, PATCH '
SCANS, AND VISUALIZATION
963 | AA | PCT | GNMANNED AERIAL TOTSUM e | || PCTusaots 2018-02-23
UNMAND THOMSON, Chad | 2019570
ALEMAN, John
METHODS OF TAKING A PCT-1B2016-
964 | AA | pcT | METHODS OF VERITY STUDIOS AG 050566 | 2018-02-16
LASER-GUIDED UAV DELIVERY | WALMART APOLLO, | PCT-US2018
965 | A | PcT | K2ERS WA o1es | 2018-01-29
ROBOTIC TRACKING ]
966 | AA | PCT | NAVIGATION WITH DATA N Re P 2eaa'8 | 2018-02-06
FUSION
A RADAR-BASED SYSTEM
AND METHOD FOR PCT-IL2018-
967 | AA | PCT | REAL-TIME SIMULTANEOUS | ARBE ROBOTICS LTD | " osgigs - | 2018-01-30
LOCALIZATION AND
MAPPING
ENERGY GRID DATA JAGERSON, Gordon, | PCT-US2018
968 | Aa | pcT | ENERCY Gl nee 01590 - | 2018-01-29
SYSTEM AND METHODS FOR PCT-US2018
969 | AA | PCT | IMPROVED AERIAL MAPPING | Infatics, Inc. 011 | 2018-02-02
WITH AERIAL VEHICLES
970 | AA | PCT | VISUAL AERIAL 2018-01-18
ViAL AER KG | FLYING 051157
SCREENS LTD.
971 | AA [ PCT | METHOD AND DEVICE FOR | JANG, Soo Jin PCT-KR2018- | 2018-01-17

- 199 -




CONSTRUCTING TRAFFIC
ROUTE ON BASIS OF

LONGITUDE/LATITUDE LINES 000793
AND PERFORMING MAP
SEARCH
DYNAMIC DRONE REZVANI, Babak | PCT-US2018

972 | AA | PCT | QAVIGATION SEYFI, Ahmad _014048 | 2018-01-17
ENVIRONMENTAL
FACTORS-BASED N3OS
FORECASTING METHOD FOR | SHANGHAI OCEAN -

973 | AB | PCT | CEPHALOPOD FISHING UNIVERSITY 2101111 | 2018-08-17
GROUNDS IN SEA AREA IN
NORTH WEST AFRICA
SYSTEMS, METHODS AND - Uso018
APPARATUS FOR . -
HEALTH CONDITIONS
cE 9ys o8 2010-

975 | AA | KR | ZtZ3&TMZ0l Fu Fo ()M 20| HX| 10 24061495002 2019-03-04
25 Y

— ENFIPY 70-2019-001

o76 | AA | KR | M = =S IR R wy | SUB0 . 019-00T | 2019-02-15
x| XS] OF= = N — N .

077 | aa | kR |32 EF D HOE S ) xumn ezl 10-2012,00T | 2019-02-08
UNMANNED AIRCRAFT

978 | AA | Us | MANNED ARCRAT o Walmart Apollo, LLC | 16/299818 | 2019-03-12
METHOD AND SYSTEM FOR

979 | AA | US | DISPLAYING OBSTACLE 2% DIl TECHNOLOGY | 16/206740 | 2019-03-08
DETECTION .
SYSTEMS, METHODS, AND

980 | AA | US | DEVICES FOR UNMANNED ESS Global Systems, | 16/274933 | 2019-02-13
VEHICLE DETECTION :
SYSTEM AND METHOD FOR

981 | AA | US | LOCATING A MOVING SZ DIl TECHNOLOGY | 16/280648 | 2019-02-20

CO, LTD

OBJECT
Capturing Images Of A Game

982 | AA | US | By An Unmanned QUALCOMM 16/274712 | 2019-02-13
Autonomous Vehicle P
SYSTEM AND METHOD FOR | SZ DJI TECHNOLOGY

983 | AA | US | TRACKING TARGETS CO, LTD 16/263708 | 2019-01-31
TARGET-BASED IMAGE SZ DJI TECHNOLOGY

984 | AA | US | EXPOSURE ADJUSTMENT CO, LTD 16/255159 | 2019-01-23

985 | Aa | Us | CARRIER FOR UNMANNED SZ DJI_ TECHNOLOGY | 16238188 | 2019.01-02

AERIAL VEHICLE

CO, LTD

- 200 —







. ofof @t V| AHS Y A WCIYS HO{L 43t

N AR ol T Ho ou &N <

1 o ﬁ_v_d__ our ® o - <M
o3 KMo _ <0 o

o 2 m W o
N T o u.ﬁ_v SR
" < N K o
L iy W oo S L
& I T ~ Hw wir N~ RN EO
Do 0oL ol UL
...mo iof 3 = w__n__ .}L..m Nl wjr
< o ~ NE T~
R y o 3 N

= oo KO0 3 L -
ur ™~ o & o N T =
4z, fo o & %0 = Aﬂ_
— % E  _ =, 8l
ol o o < & mo T °
ol & S E e
ar = N EL A (T 2 -
X o T DR 0 WA
;o Bl Bl g B = N b
Ao o =<k o M
FO:._ OM E o — __On_ O“_O _]—I

&) of X 00 =

v H T L & s} ° m
A < 5 @ on
% L9 N WA g
w_ Y X fo ok - < U<

SN W o 8 N o
T ol o ho - Ml
D R ol L
w gl X i & oJ I-
= o 2= - o O & o
<o 2 < g o -
20 o0 X Ip =y Ju = ol
U < WMo 0 o0 > | oF
or .m_._ ol N _____n_vﬁ LY W_r_o oF m..__ M._ T
ol T ool o o N ol ol
Bl i % w o our B To Hl oF & ol

A A=A

—

=

0l

HOd

)

- 202 —

=10f b
_I

2d
2ot ERstd, siErI=0

b

=2
=

fAs, 22l 27

tof, 20of o

)

<

| MEZ 9

7|01 tist 7=
T AHE[0fOF

- CHEE OI=0M 77120l e S5150] A O[F0fZ
o



- 203 —

SEO|Lt 7t Lo A% 52 Sl &
A 7|2 EF 29| cross license EEX 7t



g 2. AN 24 A

9
KIOST = asigarias

i
i

NHMEO| FNYR FHIIE LA

N EEE

2019. 12.



DR

o

H

FEIME HEgUL.
[o =

)
ol
zr
It
=0

20194 124



. AF - 7] EH EFFA BA] ettt 1
1. A7) A BFGA] BA] i 2
M. AR BEFGA BA] st ssssssssssssssssss 7
1. AAA BFFA BA O] JQ reerrrrrerrrrersererssseissessesssas sttt s ssssssees 7
11 72 71X & B 7] AT JPQ e 7
1.2 T1Q] 22 HFHE et 10

2. AR BA] T} cerreerrerremmrisesnsiss st 73
D1 TO] ZRHJ O] FJ Q. cerrererersrerssrersesssesisesssis st s s 73

2.2 TO] ZR ZATh cerrerrrersisersseiiseisesiss s s 73
23 ARA BA] o 7

2.3 URFE] FFES T I} coorreerrrrernnrnenni s 32




o= = & I

[ 1-1] SUFSGAFE A TFA] coveererrermsrisisiii s 3
[E 1-2] % R&D $37) TARGe] B 7| &Fopd FHRA Bof wrmmrnn 4
[£ 2-1]1 AAA 71K AL T HHE 11
[ 2-2] ZAH Y] AAA TER] Q] T s sssnes 14
[ 2-3] A7ALES BT 259 UEGHZAF HEY GH i 17
[F 2-4] AU EfGAZAIA] B EE HQ FE FH e 19
[E 2-5] ATALRE ANBFEAANA 7|2 BYA B3R AT o 20
(% 2-6] B7EAS % ARATAN ] e ABYAY FH A o 24
[ 2-7] AHEATFR] ATE F Y et sssss 24
[ 2-8] APEAZIA] U9 AT (018IL BHIFA T]E) roevereeeesseemmsssenssseenss 24
[ 2-9] AAZ H2)o] B E2(20281~2034K) wrerrereeersersersesusesisseisseissesssessssssssesssesssssses 25
[3E 2-10] A7) E ELA] rrrerreemesrresmnsssess st 26
[ 2-11]1 R&D AFQYBE A TE coveerrerrermeessrserssisstiseis sttt sssessos 27
[ 2-12] AMEZRAR T2 O BA AT o 27
[3E 2-13] ARAA BA] F]H coeorrermemrrmesssisssssssiss st e ss sttt 8
[ 2-14] AAA BA ZTE QOF et isssssissssssssssssssssses 31
[ 2-15] H]R-TH Q] BB crrrrrermreirmnsressieessssiss st sssss s ss s ss s 31
[3E 2-16] A T ETF correrermrrsersinsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssensens 32
[3E 2-17] ZTER LG T T} ovverreermeesseesssessssisesissssis st 32

[ 2-18] AT FSF I cooeerrerrnrmnmre 33




2 a3 = =2 |

[28 2-11 AA 50 ZAER GG EE FBF coorrerreemmerssemmesssensssssssesssssssessssssessssssesssssssnns 9
[29 2-2] AAAE A B2 D FA BIAG AH GF v, 9

[ 2-3] AAA BA B A e sssssssesseseses 71







0 AH B AE 8

o
4w

S

E

;OO
=0

N

H

il

5 FAAY o

oy

Ao 78747 B

o

ofp

0

od

o

!

Z_‘

of AAE A

=N
[€)

& FAAA, FAHE A7 2=

CERNES

l

A

]

7

=

]

7

el
Plo

AAEETOZA JPQAE A= 78

iy

,mo

)

=

e

O shFAEA L] A

il

|

X
il

o

e

Ho

£(15.08)2

3 S

)

1t

o

B

_XL

=

0

o

o
3r

BK

ﬁ
7
T

3 FAY e Al

S

- 210 —



238 AYPHFS Ry 9 F=y AUALE RIS EEIE
Adezol wE AEMEA ELAY AL A

rk - ofr
a:)
g
o
)
N
rZ

of &8 8ol BA S A /5H% F AAE v
T AREANS TFF HYRETY FUF Yo HETe S5 7}
AAL, WA A A, ALFsE o149l 30 BEE HH60HHL
Flo] ALY Yt BA-we Y 229 JAE £

- 211 -



7|t = 3t

iRet st
2222 0%

- o2 MAHO

Chst
NERE

173 SH=YTISSAE A
H ZAF LE0|Z iR MAL Chal &
A5 K@ Al

18 ASE QgtMEto] Chol TlztgMdet
oA 223 X|g, 204 Hots
2 SHSIo] 223K F 1008 HE

19E2E I7HESTAHRNEE =25t
Of HIMAl FE2ENHA +5 MzkF

ot
Mo
rxr.
|o 4

224 S22k Of
o 5oxL(164
9xg) o$d #
¥ ZHo|H M=
2k 1002TEUC16H
479h Shdoz B
2247 2 215

A L 1o 2T, 17HRE 24t
S8 MEAM, B BE, oNg o

T WHE HS

d =S NS5 HuoR amuA ogHlg s N IS IoN IS E
TnT Ra TS 17 SNSRI o) A8 & Y 1008 HE
SSS 194 3, 17ERE RAEY MRl S8 B s
M AN G oFY YBC APHY | M AHTE Y
53
- CIYYE 42) 18ERE SEEER
AREIE Z2Astn, XFE AP
of sz Hotrgd & FHAE &5
- (BEZY 2B) 179 gofolgate|t
MM g BhE ZECEAAY X . SR 225 3
. dagE asz | 229K S LAY PRI RS | A 2R 8L S
aee T== b i M EExO
oist sal olmat | SEAA 1%} =0l =gxY
F= gl zIoid | - (d B2 Zoh 19ERE ZMRG & ZF
HUYHE £z | =Yz 23 20| SRS KR, Aok o | - HAKAM =&
sfoford Zet | - Qlotof EIUX| | BAMHIA SECIAS OHA 10%4 B0 | UK B, =S
SED EOiSh Il sfosobt s 1gEBE ClolojziE | M oH|gs
S M Bl S SH 1
SH I8 BN SN bl 2R Gietof2d | 159174 29%)7t
4 FE M 40N BOfst Y a2 BET H | K 2
OrA|A 7N
- (CHLOIZE AL 72191 Gt 3
CH 100km7HKIQ] A SHARHLORH
SAUTTEMS 75310 21d F=
9 o g 2 MY LY nEd}
- (@RS M7 SESHATSTAL
EH xﬂx—i ol 184 —T'—A|- I:II-_7EO|'C'>‘ 3|.|_<,3_
= o X — O =2 YT [ 1 -+
> . - 2 Sh2ArY o
S Ch) o R A 28 A
e Mapol oysr |- GHERW SERE)IBESE Qg 29_;_%) e 9
oAE  xUnA | POl CHe FeHEuEr oM 2= X o ;TE1|O||_-|O'A-|E
o o 1 = 0 S = 1 o — [ ]
72 9 sjel 25 5 208 AUAABHOD MUK 2| 5 jioirmeu
se-xd 4 | % o HIIR| £ 1008 AZX i7ab SeoR B
E3t sjez - Mgy Mol . (229 o OEM 28 9ERE | o nT gu
e 71z EM Of | IOMESOHRNEE =Qs0] H|eA| %’;H,}&l"x@?ﬁ
M 2x3 A8 S| oi22sMi 75 Molx aom | © teEToN SIS
S E3 ZMAY ki aHle s MEE 1008 H=E
= XL —eE | ZEMAL O|8H|E = co g3 slex
e - (EFY 5173 SHALYSAE 2 ﬁifﬁ;x a2
ol /|d

- 212 -




AT=E71 271 2A el wet v Sdvig 3er)E

O =7H3A 8

o

™
)

o
o
blo

R

,_lryl

o et ME2& =43

7171 2A9(18~22) Rl & F

=3

4o ke AA

<13
of

bt

o A3 F}8H7) %7 EA (131D
S

Ao
o

To-

A
- (A Her)eo] BEE BT BED A T

- (H=3) A7) <ol

= 7

R&D F47] FAZH(16~18)0l wh}A]

e

o
!

o 9o Eopd

Atz

-
1,

, @D2=A Y

y

I
T

DICT-SW, Q™ -2Hog, @ANIA A2

L

-

54 7] &Eol

F 5

o

O

S

i

)
AL

0O
il

- 213 -

Al



o]
i

[£ 1-2] AH R&D A7) EAA o}

= S
- = >
il = ofl a5 n
LA oa = - ™
H IS o o e B
CL ] Q3 ~| RO
P ) R HIR 00| zo| B
o - uo| X|MIZ| M| Tinygy|
= | ul KIKX| #of == 30
o | o L L e
.__._.T = w| OFjw | O ERUKH oK
- TMNl= v - -
R | m Ropr| @D B Mg oy 8z
Bl Yed] o Rl mE o
_u._A ﬂ_u.x O .m.o_ﬂ_ — a - ==
- L l= s ol 00|t~ oK 10
Kl [T T ol ou Tpirol|, oF
e I = - 1l | I e DU g
MEN I uo|<d wl|_<HzoE| . .1T00
o _u._ALIH_.Io = A|ﬂ_”__.=_...=_._._.oun
KN | N (R x|, (O KirjoF & (I alinv
i o/ ok < < 1RF Ho|ro ™ _A._.._/.i_ﬂ_
S R0 =T pr| y AR (eI I N g
oF |y = (= | H Ar | <[y 3] o)z o[
u| o3| Fo[zou| 7 1| (K wr|| TR [ | K| %0
HI ohu|or 80| &4(<1 o |Ki T |Hin Ko| o 3T |of Tl ok RO
N N R E A R e B D
=)
b}
du
7 L
Rl I o | 90
Kio ol | o <%
R | H K[| Ho| o | %0
> I = I N I - B A
I O i = B I B R O
Q|2 |F | H |~ | H]|o |™| Wl

(14~20)

ERE B

3]
2l

| 4 R&D F471A

3]

O

3] o
= 2

Al
714 vldo= 3u) R&D AT 9 120 4

= AA

A

A

K

Edy

lex]
=

-
[¢]

FE

OO]:

3

p—

=
=

7R

o o A 2~Hl

9]

3}

701-

REEN

- 9

il
o

43} T7h AR

v}
=

i Feld A A

A9 9 s

ok

o
3

0

N

G

K

3

2 9

felAl gt

b s

- 214 -



d 5

HE, ING W79, AHlz=4t

3T

=

Al

)

[

5]

=
72

=

1S A A&

A AY A A A

o

T BoH "B A W S Il
0 ~ K
= S R S R
G e RN o RN
&r_._.c EO ,\UII Br o Zo = =K oF =0
TR o o d md XWX
o = ™ S KO = —
m ,_Iﬂ_yl ,._M =0 0 1_IL o % ﬁl _,A,._ —_—
= o} MM Wo B o r/o o) e fay o M#Au
_® 2w WX oy DCR
=¥ kK FSOGF TET .
s —_— \] 0 ,.m,_l
%0 - = M =o N o 9 ;
=% TET W E @ ; T ¥ il
0 J o0 o - o
T ow % W B e 0~ WA B OH L
E o E.—O ﬂm ‘_ﬂw ) \wﬂ._ . ,.ﬂ.o ‘El __OT ﬂ %T U._A
—_ OaE LA.u_.O ;o_l ﬂ—l ZTM OO ﬂ ﬂ H._L __O_H m
Qg HFrE "B rEYox® PN AR
% = W o g w M H o Le .ﬁ P g
N o ol I 5 W ﬂ o e X
< N oo ~ 0% 2 H K B T P
TR o I v e .
EER T x YT g e g dHEFH
o I o W gt w A S D oo B
o dd B By mwmRE g R
14 B °© © %Mﬂ M_M = m - X0 ~ ‘N Fm WW -, Plo
o ® o Gy Ny oo W D
2o W W W o W g &.w N o M
S woH T QRE w K o op T
o = 2 W N T M T Tom X N 9P N
4k TETERE GRSz
R ; T = i ]
wES T 9N ey xXPT 4
T Es R By w I, 1w X PN
%_m_-o_‘_uﬁqﬁ__nauovo7x wm o, B
O

3}
o

sha1x
- 215 —

5

Azl 7]

2

17}_
A 5d AE

o]



HEA Qo s A 57 A #(16~20)

o

mj
o

0

o

i
&+

K

ECE LIRS

N

KA
N

oM uehd Hkel o] o Z]EAdFoM AN A-RYE

Ho
AL

WEAY A A

=

o

R

ey A B

ol =]
7-<0

o
S

& ot

ZARLNA A7) ALHow =

A5He

N

‘g]

7€

R

e
B

HH

- 216 —



- 217 -



1 BHA ESd 24 IR

18718 9+ 1M
D A 71X
O AL F8 FAAEL 4R o]z AEG YA B

o AWE FT A AL fureta AET} MRS Hol7h 2 Fgte] 2UF
o E7Zo] ol Wil

o fElvteke] AMafst dall= Aol ntEold F e HAY =& ZF 3l

Buete] Ade A8 SFAES TR AT 164F, T 687F0] Aoy}

HAolm, d AAZCE BF 9o AT BA F 41%7 FL AHAR

1%

o ola AL Thekd wWRel Setete] AMe mF FH o} Ak,
AT B5 dk, ofnhE §9 Aok, Ba) Asky HEol AA 5Y AW F
st

o S Adaleke] M 1 FRAEAA S ol Rt 2000%, 1
2157} 25001 %, AABRo| 20001%, AX el F7} 10045 o4

o Qe AN o] 713
o, Aol N MEHE 21F 0@ TAL ARHE /152 AL AS

7)
o olAY AELE UtelA @ LS Al

fr o oo

O

0 A9 w9l WAY Aulz ARE AR 1008 5E

Mo AU A A4A AF AN R 0F 2F, HBP) T A

S WS TS AEA MR2E AT

(©]

=

o

- 218 —



o SWAR0169 of wred, Ade] SRk Al AE SAE o
63919 R AukEel A4 1000, %o 10Me] Hat= oz BA

o

O AA S5t A¥ Bfg=

o g-glutet A A™E AA S5t A Fof sk
- v AEEAL 2487kiz FEWZA 25%E5 AX|FH, 1987d o] F
20139744 A we SOz 22.4%Ck T16ki)7F A

A mat HLICHS SOt

3132 Afsot
' 0|2 S0

ofojEZ 5

[Z29 2-1] AlA 5T AR o] EX A%

o Az $eue AW F oF 220%7) WA BExan A - A7) of
35.2%, S'F °F 14.3%, A& <F 4.8%, A - F4ko] oF 3.7%E AHA]

o GARAY ABEEAAGe] AF Bl vt BA FEAY 5 137140 FA8
EAYo] AYslo] BYHT goml, AY AY F 670k AN FE WA

2 $A= A%

3) SNFFALE(2016), TAMAE A9 B W A5,



- 220 —

7
o =
- 2
o 4
¥ 3 n T
. - i z HT
< v R
X my IS g 3
g Kooy o ©
X o 2 = & 5 3
H _,J Gl = N T s 2 i
& =T zﬂ W B Ww T
X ol o7 N T ;
wK m_.u,_E [SEY T 10 ,ml _
== ..;O 1 ‘mn_u N o)
A N i ) T o B
0y 4 2 : o
, y ma B {p oo o X
TAR: I i 3 = LN 2
) 9 meuten w N %O ol =r Eall ~ fit
' H%ﬂ“ ’ s = o N = % _/g_ K I %
) X A —~
i X = W g
: M.M @.W &m " X N H._ Mx M.W do N M Aroo o uil M_m ol
4 2 — z = i z =
o T 3w Ty oa zEOE Gl
¥ R -~ By R N o] ) < NN Ho
JIRELERS LT | N S T FEELL TED
LS b f " o R Dy Dy ~ -
LML S R g Bx g Bgogg P or o
..J, ¢ T ¥R F oY mwe s R om
1 I o TR
] wam M m_n m gl B o B o | I I I o |
i ,wm < ~ 0 O



o
ofl
oX
_l (
g2
il
o
ok
5
1o
X
o,
)
o,
M
1%
-
09(‘:’1

'+

H

12. A< 4 WYE

o

D) AAR 7HX FAe) Uut o8

O BAg A= PHES A

0 ﬁxﬂm BHAA Bo 24 B AT A AAR HNE FHH)
ANAE AAA AATA AIHe Hess o] AAsM, ARG A
Mol A go] ol Ao @ahe] A@H o WAASFH SYE A g
ol B

0O ¥AASHH 71¥ F &2 A3

o MAATE M A§ATHE WolSol dl YoiA Apydol EAM, 2

T4 gogeld ¥ AIWT 2o FASE PHEd A s
Aol metAE olZlo] GolatA WAY BT F Ue
o o]R Aol T BANUE Fastel A ] WA =HsHE B

- 221 —



0 AR A Hee) =4 @ B

o AATA Fame A AAME AT AeHE Famos TR
[& 2-1] A 7HA F4& AT THE
F— e HAMS By DM Wby
NEY £ ZYARM 71 F7% KIS
slEx 712]Y
2EN £y o Tty Mejasy
SIHE oY
s NEOIMel Fefes| 2 I N 0lg
A TIHY AR B7H
o FANAZ HIRL AAFA Y dFom YEhd ARE o] &t AW
AAA e AN E AR FHSE A
o JeAdz AR vAZAS ] 3 Azl s AAFANA 2H i
A FHEe olEoUo 4 EN A E FAse 7Y
o FANAHE HITH2 A& AAA AfFol AH, oA d BHAA F
B+ 22 2349 EAFES G e %
o FAY AZAH BHAN AMRA &N FIPeR T gl WA
Aowe) Age Fa T gud A A9 £3) B3
o WA APZOoR o wWRlo] ¥ fdsittal ATslrldl= ofwo] Au
gaslorss A Agle] S0 wel A8k 3
o B3 AAAL AP AN AulA dof me AR dof F ARBY
FolA Yetde 7HAE A8 F4sts WHESRA B4 td Mg ==
Al AR BRRe AT 5 s Aol £

0 AAZ 71X 9

— 222 —



o WA= FUAR TF=7e NEY Fx7F AFdEHT A AAY AHA
7hA e gk )14 Fol A HH ol AAF A= APE

= Zle onst, At Jidel <A

M3 A skak(neo-classica)e] A 74 A stol| A ST,

T 713AQ AAe MY AAGES sl A AL STHA7| A

il 9, of® Folzl Adel i@ 7 e A FEe Aol A

(@)
o,
2
iy
N
N
e
S
L
o
>l
ol
[
i,
i)

O ZAH wAIZA &Ho WE FAH 7HA

o Z} 7jele] ZAE ApAlo] AAA Am|EUE ofUg} ofF] Al A A EHI
A F& A Al BA| AR (non-market goods)e] LB % o] FE
o Bl o} F Wgle]| st AAZ Jix= 1 AFIt A3Ee] BEX

o ol AR AAE BE Fo AEoY BXd UF BUL =F

o ZAAZH 7HAY FAHLA F UL HAEIIAY el He olEF
(altruistic), &-2] & (ethical) #A = AA A 71X E3

O HAZA 7 4

o MARH Ao AL PANE diHon ANTHIY, AEAEHD

W 5Y FAYHES H &

o AHFAA ANEARZE gl WIAIAAS e Adte] A= oAl (surrogate
markeD)S  Zrobx AN AFFE BN AAIANEZH M (revealed
reference approach)& A-&% 4+ AL

o FANMTHIHE AFFA(ex post) - A HIHOIBE ALt A ool
A
o WA AR R Aeko] & A, THFe] AFES AAst HIES

o A&EXMEZHIHLE A A(ex ante) - A H 2 HTHOZ ALl Aleko] A

- 223 -



o ¢

o &

&%

SHIHAE YA oA HE =

(CVM, contingent valuation method# M3 & XMHH o2 Eojle A 4dd
H(Choice Experiment)o] ¢1&

o EATHIHE ANATHIHA vl A8 Aofo] A, o]gHo =

S 953 Hgo] Bo] B Wil &4

r1r

cx

O Ae7tAe) 473 R B4

o HAFA ] 7FXe AA AH&7FA(use value)2t HIARE-7FX](non-use value)Z
T8

o AMEVIAE RIFVE @AY AL F AH] 9o BAAES AF ABAHOEA
WA s 7R

o gAY FAMNHORE ofFo] sojd ZoA ojdrT ¢ B EiVE
o zA WASE AU AF & HE FTloA =AAE AT ARH UL
215 9H|

O HARE7EA S 44 3 &4

o HIALR7IX &= ARR7ER] o]9lo] 7FXE o|u|stH, =A] A e 7} (option value),
EA)| 7} 2] (existence value), f-4t7F*|(bequest value)Z &
o ME7IAE, AT AHESHA Zv oW BIAIRAEIE me AEE THeA
.]

TR BEEE A 1 B4 AT ALsA =W mee Y Eol

°

ZasA =3 geba 1 e wgol e B & oks o)

o EAZAG A x}%giﬁra AA He mdol ARSI} Ui AUT of
M3 AHH, AN ABheE FFE BA 2o WA

o oz

<01, WehA o o% A olgstal A i o= o] & 9
AZE it AEtE, O 24 AAeR
g SAA S &

— 224 —



B ARG A5, A8 B 7205 AT APl YORE g
T A Qe ARl BABE AW AAe ATt Adste AnoRE
offl /A& LT, o] Age B AT Y Al Bl EANAE 7=
T Qe AL o)

]_

AT vPAAE Y8 FAEE B A AAVF A E ZdeEde S

O A
Tl‘

ofv]
E Sof ko] WHET} olFol Mol AZE FFL WA ACE o
o] @A AN AME Fo] AY MRS 2 F U 7]
Aol BHAILA = AZY AF /7ol HuA e FUL FAPNE 2

e
T 3

O ZA&H 7tA 72 <A

& So AR AAZ HAE FEsH, AR 7RI ooy kAT
9 AAZECIY B Ee dAgdleld ECEITSE, WA, AT, A4
) B 294 s %TZ@_ 71l 2de Fi A AYrA =
5 @A 92 ARE o8 Alfo] glolx o= o8 JMede ATl
T 7HAE 9y

- 225 —



[ 2-2] A¥e] AAH 7HAe] T8

Ttriel B8 y=
- OfEI0|L SHOIAFRISO MARS(OIY 5) EE HF2lofol BEEH+S,
° SAL BARTE, A S) b Q0 |5 845 Jl52 SIshA
52 X I AP 018 Ao gol= Yo= 0/8E J5Ho|
MUK | 9loSE UZo| BT we ofr3e Ul 9 (71E7t Bl T
2/st0)
8 sqopy | HIS U7H SOR AUS 0188 JhsH0| QOIS EHX| 20| B RE(
2l = Yo 52, 48, 0fF 50| HSEE 20| ZOHA
22/0] ZEE0|| L7t YHRLE Lol HeS S2o| Wi o
S471%) oo
2|0

< U}Coioﬁ Bl
AEEY dFozE et HETE nigo=z, F dAANH A S(revealed

preference)oll 7]8kate] RIAZA S| 71X & F43te AR HHE A
S HJrbgelst & 4 U

AAE A5 E #ZsH] ode "y O AE7F Agsitta 1] ofEE o
TPFA L Ao AMFES BEUAZIA T ASolA JHEAQd AYS g
T2 E dEsta oo O3] Ugs A5, & &d A3(stated preference)
£ o83t 7HAE FAste e Jeds Friyelet 54

oo g3 WHES 205 JHSAHY AddAddyo] iAol
AR 7HASAHE Hos AHA R ] ol AHA HIHel
& ¢ glon MaAdFHe AR WS fEdTHE ZHA HEA

- 226 —



of 1

(¢]

L

w5

ol

b

Aol EAARES o gate] Falol Exe] F1Ao

I3

A

=
—

-

@ Aol gAHow

==
o)

BIA| A Bl T

o
O ZA

|

71
75}

o A Al

B

o Hl=Y A

o)
oy
S
)
—_
fi%e)

O

N

W HARA R A E Ao

Foll 2wl &7}

[

3 Al A A A

)

7+

L

-

o}

g Astel o

E
=

ko

S

zfolef ek

R

3k

17 &

ol AR =olu, okEgH
A

-

3k 7}

H), ole)
A A
A7 L o]

T
| N

qr

el

oju

- 227 -



o

o PG HIH

o] 3yH]-& HH(TCM, travel cost method)& Hotelling(1947)oll ol A2 Al
A= on, AP o] APT W A8FH HES FIYAY HAE FAHs=
g AHEE & A A A

o] % Clawson(1959)¢} Clawson and Knetsch(1966)ol ]sf] AZFm o] 7jtE]
N, T o]F TCMS F= FYAe AdE vAIZAS Y 71250l il
g ARE

oAPnlE HIHS FEA HEA
o, FAA, A8 AAZ M, o
71F, A& e oAy A4
ZAE Ao A oA Pu LS A, o #EE 849t A W

oo

ﬁd
B

il

s

o

ol

ol

X

i

n)

i

o

o

N

N

T o

2o
N
e
offt
_V:l‘
s
v
i,
=,
1
i)
2
5
o

ZAR JIAZ2ANE A 2o uAAASFE Az T £ Y AF
(constructed market)& 7Mooz o AAZE utEo] X EJAFM(WTP)o| L}

o
=
FEAAAWTAS A SHsHe PHES v

Z7A% 7Fx =AW (contingent valuation method, CVM)olA Atg¥+E 7143
ol Ao A& A& (experimental market) &8 R o] A& (simulated market)o]
gt 27| sted, 8% SAS Aol THEAolE, RYF o= Tt Al
ol FAREANA AdsatA 7] Wil B Y £43 5 A 89
Arsta o] thgt 7HAE HHYsHA ==deA T8

ZAF NASAYS ArgE0] 54 AU BIAEA A Fosta A= Tt
A5 AFHHOZE o]ToUs WHOEAN AESTEY AE 43, AEA F
= U T 8ol dEsfor s, EuelA s =i ATY A REE



@)

@)

YA S CVMe A et slolsaele 25ao ¢
@A, F7h 8 AAY AdelA ALHL A thFR 1 BAYT R&D
Al MAZAZE BAe] A, ohRE CVM PHES et FAF

)
HNHE WD e 4

2) ATNLAIE Y HY 3 HHE
AN &5 dgad &R
Hel FA @9 N Aol HIF tidY AEdS FelHer BAs)
o PrHARE =E3=d,
At S(before and after)7} obd A8 f-F-(with or without) Bl & &3}

AHE] FAY 9] atolE A oF §

A F o2 H(benefit)ol & (HQ] AFFEIHE ofn|sty AF/NEA]S] H
olgt AL oz ol WM Aoz AUHE e AFEL
o]

HAAASH 02 AF/EAY S Hele FUHH o R TASE AN Yo

M mE QAR o] FAE S0 o b

o|\

X
1>
3
i
rlo
X
1>
o
HHN'
X
o
>
ofo
X
N
X
>
gl
o
—o
i3
o=
>
o
5=
il
rlo
>
o)
N
olr

o] o3 ofgt FA
YES A g2 #d 71%—3—0 A4E B3l 71 FEE 7L
ouat=e, B ZAA B1YEtE E9E A
A2 g ASFE AAERS} AHFo R
& A AAA B At B v

il
2
X
é
3
A
o
lO O_u
o
1o
87
1
ftlo
=
gt
%
N
Ir
P
flo
o
=

- 229 -



[£ 2-3] 7ML F o5 EF duggdd A Bkg o7
TE Hol % EH O|HIEFEHI = AL HIE of &
o KAl HEXIRt AFBAPL CHE 49 2l
XY | Q] W7k ESiEl AR 015 52 |- AI=Eel AEEoR dFEn
(kn:vt:rédge SO 2 Ao AM=0| 7tse 49 GHA
spillovers) - U2 AF Tt EtEHdo| 2t 2401 By
. e 7t
« AT 7150 o8 ofet FHISO|A MFO[Lt
ZXAlo| HOIS FMER|FEL 7
AIKOI‘ OOOI_——- =2 -2 —l_: A N . AfEEEQI' IIEX-'QE Od?a:‘El—Tl—
T o= . 2|<—7|'_7|39| ?’Hl, 7|'7—:‘|9| o|_|0|', X_iaé?_l' 7|.|J—_|?x-| A}x_‘0| ;i:-é-p 740 7dx.||7(-|
(Market HEZ 9 MH|A HEZ SOz Wi ol ol ey T
spillovers) EtEdo| H9 E40] Bt

LB s
STt 7K

- AF =7t
- SlEht St

- HRVIEEC THE &l Vs dYE
s &
L-“_E';Fll_ﬂ 7|.7|.C)7|AEI50| 7HH; XX'”7|' H AL ° @Iﬂ’ﬁ' El'l:ol'goﬂkl |:||i:|i_}-001
o o T A ExrE T - A ElEho| SATIES0IA
(Networ UM 7HE FHE= FAE YEY Hpod 7pe
spillovers) A Its

Zg) KISTEPQ01D), [A77d& Aol At d 2 2EAHATF(AH2-18) ]
0 AFAE BEY WY 39 Fhas

o AT/NEAYL tEH BFA AGAL oA HIAE ARl

ol

UGS

o olo AF/EAGL] AAA 71A HIl=, 7l EFAAO] w1 JAA &
HE AHIFAR o Z A5}y o= 2, KISTEPQR011)3 OECD2007)4-& the-3t
Zo] He] FAHO] ofH S At

- B2 9 Aol A AAAAY BEEYISL HYS FH= gS HE
3] FEE T 2HEEE Ao] ojH 2

- gFade AGAZ/} gokslal AAE Fal Aldste 3AE 4y

- H99 3y gakzlr} oy &

0 AFABALY A B} ¥

4) OECD(2007),
DSTI Report

- 230 —

FAccessing the Socio-Economic Impact of Framework Programme; , OECD



A

ATFNEREE AvErR

oS
|

o KISTEP(2016)>

o] At

—

0
5
|
—
o

—

<
il

oo AN FFE FE AS

guE, AN ARG 9

4nlE, &

e %
e g Aze) XS 4

]

3 o

A

7‘:11-

- g A

8o Azt o

Bl
)

o]

AT2-1%

#43

-
it

1(2016),

[e]
L
R

357 %71 59 71
)a , ATE LA

5)

- 231 —



g

mr
_—00
o
B
A}

[ 2-4] duetd g ZALA]

_Ih_
o
ol =

B OF o 6l ) ol
"___L |H_._._H_._._H_._._M.INH_._._
=3 Nuo_uo_”o_”u:o_u
of [ ™~ 00 oI ju ujr 31
® | IF << AR
w L] L] L] L] L] L]
Rl =0 B
%0 |_L__o_|”_ N
WSz K
il RO o
T ur R 0T
ol R R 2
T Do X<
ol #1xr 88 <l
g THA K K 0
° .._OI ° .
o o
j00 100 oo
I o
80 = T_ | % =
= S ~ O 7FI <K 4l
HL —_ o= _
Ko K 3 ol
ar TN gD oo M.
A A= =0 7 Ol
'z Td T3 uow
< B R <F 318 s
= K RO N
K4 ol KO 4ol = @Eo - K1 0o
| T o o g Zo N @ o =
o) matmas | MO___O_LH.__Nr_%
Wl <0 X oF <0 = N oo e =
o xA_.ouem_mxA_.ouem_m FI%%FI._UWWE
Tl R o = )
Rl | JoEkos &30
o 81KF <! 81 K- .ﬁ_Ax_.EWu_AHH_E
A Z0 z0 =
il K fuar OjonDGr
- T~ KOGl TR A

X

24

O IA77/EAe] e

AFALALE A A

O

= dA e}t v deel

3}
=]

af oF

| 2ol 2. W E5sHA A A

7'(

_?_

A Ak 3

1o
=

N
o

bed A

F71 %t

S

T4 3}

=
=

- UlA, 714 AH

ol

%

Eul

o
‘.mo

i

i
mj

|

He] 1

51_

I #A ol

3}

SEEI

240 288 7149

o)

2 288 44T el A4%

3fof &

o AdHe g

1}

ojn

%

g Alele] o] & TAKCE HiuMd BAY 8}

-
L.

AA =
- OAA, A 7IEo R VE

- 232 —



A g "art gle

- XA, 71EA Ao FAA EFAG nE

a]lel s Al 71l ok

A AAA B BH BgelA A1EAe] A g8

[£ 2-5] AFALRE AugFRANA M 44 ZFHkS AF

At

+
o2

=
=

273

Mg FEE Sl siE=E
=HE Sz Sxjet Oj2he)
SEO) 2HEE BHARH
giSS TAH0|IL Y=o
HIAIZE 2

A FTE Soff 2=l 20 theh Tt
HIAL SRl SE, ZH|7F o2&l 2HEof Tieh Ak, A
=0 o3l Seks = FHSO it Alds SH2Z2 7|

OJBIEHZHAITAL FHI AR AISTF DA 20| BlmEAS Suefof
2 0] IYOIA B WSl Ase Aol gy

—

o
7|EM0f ool 2M2 SEE XARE EHZ A=2E FEAP|E
RYS Mot 0] YoM Rtz7t SEEX] B2 F20f Ciet HEet 71y

o
S0 TE 5 REO| £F BHO| £F 10| 27 50| 7|EM £4
Zifo| +72 ZHSM EI02 PHBES I =20 $EL OfHIEIFHEA

7|2t
Mol Hel LiolA 2 8otor 2t

JIEMel HEE FHl=ist| it
RE PdSS FAlot
THHez HFE A

JIEN 242 oA HEf 3 02H0) Chet CISE 40|22 ST o2 Afe

It 2A0f Tt 7H80] EXo R ke, OfH[EFSEEA M= 240 H
8El 7PHo| 222 HA[BIL 2SS WAIZCZN 7|FEM M ATl Ky

o =] HAZ2 =2 LR T ey B

= ZEo0F 2 MEE 7Pdut HE0 Fd7|sel 2 30|, 3iF 7|&2 2
& T 2ol 87 St 20| =0|F Sl M= 7FdE A ==t H 2
o| O|RE THMLZ 2MO| HA|

A2t 71228 7|ENE sk
A S2AIEE FHH22
HAlg A

OH[EE-SZAL 7174 249 AIF2 MY A= AIHOIH S=2AIH

=0 [y
Of X B X|& 2EHE A

7|z 282 IPg0i|A
2ot BE Qolof i
SMEl 7l A

==Het 2015 3| MABID 7FY0| ME UHE 24 ZnE HMAE

= =L = —

=4 tHeArel BN EfEd
=4 oM 7 |EH0| HEE

[
o o
P8EE 882 A

BN Etdd 240|A Ci2l ALLIZ|RE Hludks 32, Bl 2404
Ci=of CieHS Hwdhs 20 UM 7|2d2 Sk M8 &

- 233 —




S}

LN

NO
ol
=

NO

Mmoo
1\‘33

ME Jp= T
A A Aulzd o

=t

Sl IHE

3 =

1

<)
pil

NO

%

Ea

l‘res

Al
oY ==

=
CH2LAIX

—
—_

ol

YA

-

[28 2-3] BAE 4 Z=A=

=g
—

j‘?

= =

Al oS

S El=] FHieks;

7HH=F=3

TH=MH |

|

A2} gakol 7)o

=~

ApSimE

O A7NEAY e FAd £4

) HY 34 7=

|| molIdm E=

|

Jlo
—_

e

Ton

o
1

el

._OO

—_—

e
i

- B ATNEAL

ofp

wir

e
B

S
el
°

A=

I A A A B 2o

=
o

& wgoz Aue A 7

B/

s}

o

qHe| A

]_

~
Ho

- 234 -



& AT7F BASEEA A- ) AEjA BA7EA el o

e
B

™
el
R

=
i

—_—

0

7] AL 7)dke] A As AR AF7F FAS - A A S

153

WA AT JEnea £4ol FYsel Ade BEed ANt no

53], 7

o

A<
g 4

BE tlolE{ ol &8

s

aL
(¢}

1

o

|

=

o] AeE nAsAd o

=2
=

FHoRE )

=
o

7131
7]

— 235 —



Rl

<
I

<0

RO

F44 Hs

2.1. H9

%
3}

o

e

olp
0%

+

L

;OE

1
el

—_—

T

g, YEIAE H

s

?;Sjl-

o

] X A7 & X R&D 7]o&

x

AdBAe AAH 7}
x R&D AH¢) 3}

Ho

e

A

574 2%

2.2 He

0 A”WEATR] H

A< s, 2 7] A= 60075 o=

=
=
CVM A EZAF A A

A9

o AHHAILX

stel CVM WHES &

3t

of th¥

2}<21(2015.0

s

o CVM WEe HERA £3F, KDIY cluletgy = shol

4

4)°l we}

— 236 —



2019 109 71&

-
| .

2Atks)

Gl

—

0
B

B

—_
o

O

| 12eEE B

1 2018

Z] o
=

5% A3}

A=

& Ago A

h =

@ AEEATFR o o

(¥ 2-6] E71R4 e §

4/717-3/9)

o
=

(

2018 128 7|1&
YL K29

918

201844 12¢

104.35

2H|XF 27HK| 5

20194 10¥

104.81

FU% REIMY
@&/717%/4)

2019'3 108 7|&

914

il |

NI

T

il

3

bs

A<l 20193 71+ FA

A9 o AN

o]
2]

]

bl A”EZAT}

S|

=

HAH
&

O

|

X

et

F |9

N
B!

]

[£ 2-7] AHER AV}
ZoZH WTP =X %|

ol

[l

R |8

N od |

Fn

==

<F

il

N

=

K+ 0
RO ~
T e
o S
KH N
~

ml

o

—

o

[oV]

7}
N~
| «©
ﬂ/u >
M_m

Fed 4.5% A

Qtel] ZAH3

= 71#
o]

A ae] ol e AL

3]
S

20183 7]

&8 A5, APRATEA o o

KeN
-

Eyl_

77,5739

T
T

|

X

% @47

7o)

AAA 2

?_]__

R

o

- 237 —



[£ 2-8] A RAVLA] Hel9 AA/FX(20183 T EWILE 71F)

mjolo] &
1A} H=(20201) 16910
2Kt HE2021H) 16,181
3%F HE(0221H) 15,485
4% H=(20231) 14,818
SAH HEZ(2024H) 14,180
S HY 71573

o Zl&FH F7I
- FASSERIIPORE ERAAS ZE&std Z4 7€ Ve FrIE 4%
S 7871 %7 8B HLQ01DDS) Ao whE™, 20000 e 2009'd7kA B =
o5 59 1558 oxde) ISARE ol&sl =ASIHERIPO FUN2E 7=
FHF7] FY5 (median)E AHgste] AAZE bl oo ZA8ke] WAy 7]
e AAdloF &
- =AY E7] 89 201D Al m= AFNTAL L Hed el

s 9 SAEH Sl AFEE S|Erd T FASE 1090 B

o ZlesrHFrIet dAEEs HEA 7Ixbol, 2028 dKH 2034 d7tA o] 7d
9o AAE B FATIAE AR #re= H

i
2
r
R

>,
N
rJI.
e

6) sty e7] EH 7EA(2011), TR EFRA AL



[£ 2-9] AAA #e 5F(202813~2034'Q)

e M m 28N ol
= (20189 Y 7|Fo 2 EOl H) (2018 I 7|Fo2 Tl F)
20284 19,563 12,557
20294 19,563 12,055
20304 19,563 11,536
20314 19,563 11,039
20324 19,563 10,564
20334 19,563 10,109
20344 19,563 9,673
SHA 136,943 77,573
O A7 &

(@]

A7l e ATABAG Y AR A Ba WS ANFE A £
3 A g o AR

A7l E AN BEHE E ARAY ATANBE 72 FAZEA
g @ HAe AFALH o|mE WY ige] WA E/AE D% e
e MIZ FAFEAY B4 o Rt Aol HA

FHHOE AYrlelg ANe B AY FATR(E AR A Fa

oba FAFF] Au AW 7 ZATl] WES] A

of B AQF §AF HAE Boa A} AdE =

FAF 71 =& NTISel A (
stglom, olel met A7)

I

ol8ty7] and <F4h), (F-¢1837] and AH)=Z A
33. Ak

- 239 —



g Al A

A
3238
3,000
3,100
33.0%

| Y

I

i A

x
4

oot
JHEEA

A
=

1217

—

g
il

57| 71
L EHA

= ArgdH|
A 7I0E

ERA

!

4y
S

—

eles7] 7|8t o
Lo

A
oo

0
e
AL
T
n

o FHATAEAY e 27

O R&D 714 &

[ 2-10] A 71od & B4

&

X

I F77kA7E ZE2E0e W,

5

5

o R&D 7]+

A]
Fod
Q)

0

A

9

e

=

Ad ] o =A

A

2 o]ofx]7] 4

B

=
T

=917
=

;g—
I ol A

=
71€7]
-

MIEEE-
fj_ll—
=e)

Ay
gl

°©

g
b

A2 ety F
1

]
yil

L —

| N

=
T

S
bl 4

}

)

Jod&e] of

5

]

3|

&

o ¢J&(2016)°] [2015d R&D AFY o vl e}

s}

=

g, ¥

3F 7

T

-

1€ 7
— 240 —

X
KISETPo] 3%

17 =

A

7

LI,

o

=

b 71/ I Al A

2018 do FAHHE [#4
}od R&D A3}

-

R&D 7]¢

L

I3 Abd el A2 7t

al

-

n=: N

Iz

=
s

al

A FIWEA 7bed A ¢
3

ETN

o B BAHA
40.0%
=)

™
]_

H
L

@)

O R&D A3t BEE



E

H

A 7

0
il

E°] 26.0%° o]

[¥ 2-11] R&D A3t HFE

Ml
Ho
20| XXX XXX XX
M| Q|| MmN M
ﬂoq165M”3775
mu523 M|
<
= | = hlu\r)+\A|_/
aw || < [ HOM | — | F0T | P07 | =
sh | to fHo | H FHo | Ho e | |
e A A
|mOwT§_o_._uz7x
NEIEITIEIEIE
_HB ESU

W 84 Az

=
=

O AYIAAZR F

3n

olo] WA= Ao =2 LE}

"ol g4 A3}

=

[ 2-12] AHFNAR T

L)

(24l

672

R&D At

26.0%

R&D 7|0{&

40.0%

Arget 7|4 E
33.0%

NELEHS F 7HA]

19,563

— 241 -



2.3 73A4 £4

O ZA4d 4 W4H

o ZAAA ElFAel #Ie BEAL I I Aol o= AR AHAH JHA7F Q)
= AFAAE AT F JARE Fozn Aol dig olalE A #

o AAA B3A= Hrlste 247 EE W/r]E H&B/C ratio), =dA 7}

Z|(NPV, Net Present Value), 55 <] &(RR, Internal Rate of Return,) o]

o, drtzo=w ofs|rt §olstal, AR 17}t 7Hsd BIC &4 7

=

2447 ¥ % T
doyug |+ Ol 80 - BT} B8O HEe 2 22t
u e | - AR 32k - MSHEFY TiOHEo] QUM Tt
= - HI8HY wayy|zio| T2 - MR golgo| T}
- AfRlo] Soly = Jhs - Afglo] MOPY 72 naiK %S
ol | . e Cott 8|t 80) - % 749 Lip4oig0| SAY) =5E 7}
- B7KPIH 21} ofsh7t 80| S LA

° I:HOI' —}1 I Ec':>|§||'_°|:|' 7|%_S X'“AI . '6‘|-O|.%O| = HS} _El_o|-
S I R e h A . osjel ofpis
i . Thot M£9 ZHA 2R T

— 242 -



o

13 u1§9 gol ZobA]

& (o] AHe)

B,

7] A,

ol

AA7FAD) = 0 °]

<
s

A& Ak gholn (

<

7 9] ol A

=

o

i

A
o3

A7 2 &

aA A
O ZAAR 4 A 18 A

p—

o

B

B

al

X

o] ohd A

]

ol

<+

A A

}

;OL
o

oju

¥

=0
&
o
o|J

p—

T

=)

)
—_

— 243 -



- 0§} "ol v 5L wwats] §ste] AgEE

H &, & FxAg el AMgE Aol E FAARY

A8 2
Zole FASA T W o} Aol we FL Ao et 17

A

o
1o
N
ot

rlo

el

o
—o
o

o
=

32

K

Aol wek B8 5 Qe Azre] ARHQ HAE e
9

- EdE EY FHEl oM B2 oo 9}21% 54 Aol ARl

1 W

st WA o3

= &l
FAHE Bgole AFolAEd 247 AFH ddes A &shs ol Lt
]

i
=3}
ok
-
2
R:3
o
ofl
oX,
PN
>
>,
2L
bl
:|:‘,
re
O
o
—
=2
L
_I_4
ol
ol
&
S
o
=}

N
frt
ol
Iz
o
)
ol
_l

S B A B B AR 2018 JEoe AA7A

— 244 -



- & : KIOSTOlA A&’ AR 75 B7He A% DAE o4k
(20219~2027°3, 39A F 319 <)

- s A2 AAE V1GAART TR 2A 8k 45% A&

o A A A Hel-H| LR[S L12EA B AT AYE AAde=E

o 23 B ATMBAAS Ba AR AuAM 2 AN AAA7} Fm A
W3 REbA QAAA B3 SOEEA 2Bt AT $940] %
AW B Ho-ugu &S Wk 5 L

- @, B AAY BAdAE ATHow wdsA ge LAs WED 2E
fol 5ol B sgATe 4z Frbz selEd Hol-wgnee ny o
zog Ao AR

o YRS 6.2%0]0, AT Z 2769w Ao RA

TE 2N Zn
T HO| HRY7EX| (HTHR) 2,665
E H|I82| ARY7HX| (HTHR) 2,389
U7 HA] (TR 276
HIEHAH|E(B/0) 1.12
Hi R S(IRR) 6.2%

— 245 -



[¥ 2-15] ®|&-HY9 &F

£ H| & _ H| _ -&?jxﬂﬂtl

Z sro1zt # solz 4 oIzt
2021 400 351 -400 -357
2022 400 335 -400 -335
2023 500 401 -500 -401
2024 500 384 -500 -384
2025 500 367 -500 -367
2026 400 281 -400 -281
2027 400 269 -400 -269
2028 672 433 672 433
2029 672 414 672 414
2030 672 39 672 396
2031 672 379 672 379
2032 672 363 672 363
2033 672 347 672 347
2034 672 332 672 332
A 3,100 2,389 4,705 2,665 1,605 276

— 246 —




0 AP £H

o el B Hlg Wl g3 NPT EAL YA AT vlee £20%74 1
0%p# WA
o wWolo] 7+48FI(-20.0%), H]&o] =7}

o
o AAA B4 e e Ao B

~

~20.0%)3t= A5 ALk, & A

v

[£ 2-16] Y17 = &4 HA3}

H;'--I_c %‘qu %‘HI%Q Ag:lxllpl_xl

e L(f,jf HTY 7] Y7} =gl B/C
° E ©g) o

20% 3,198 2,389 810 1.34
10% 2,932 2,389 543 1.23
Holo| Ha} 0% 2,665 2,389 276 1.12
-10% 2,399 2,389 10 1.00
-20% 2,132 2,389 -257 0.89
20% 2,665 2,867 -201 093
10% 2,665 2,628 38 1.01
Hg2| izt 0% 2,665 2,389 276 1.12
-10% 2,665 2,150 515 1.24
-20% 2,665 1,911 754 1.39

— 247 -




2l | (1&g

-

AFdnle] 30%= 7+

<

o o
ol uhet

]
=]
U

d o)

Z
ay

bt A AL

<

ATHEAG Y] T

1

Aol E AR 12019 ABAFLE&IFHE7}E 7ol

L

T

al

3t
174 1]

s

}

=, 20195 &8

o
o

O

m R R AR

2.4. YA
O /f8

930
68.1
137

— 248 -

m
xr ol
v
=
o|
‘mo
~
L
11
‘_Il,”
oo o
" do
- A
3
z N &)
2= 7
G e
mm il ﬂ
s! _ﬂw do | IH
[ +
oo 1
™ LS
o o _r
e xT =
© &
#

o 27w 9 A




[ 2-18] H & &5} &4 AR

HEUE

2,170

89

244

il |

el

od
W

)}

[¥ 2-18] ¥ A&

ofo
=~ Y=
o | 2| & | &
=
#0 | &0
3|3 | =
| o | o m_.V@
- | oo | oo =
o | A | o0
kI | KT
PN

— 249 -



i
iy
w

AFE7/AL 7€ FE& AdE 3 Af 8 AL HiA

A5 9
A4 S wE FEY

A4 QA 20194 92 162

A% AFPERETY Fo) 2 ABYUA BARUEY AR E 484 2
Fg4 B4

ForalB= 2019 A2xF FEAEA BA-wE EAYS =Yen). 2
2k 718 A1 22 20199 EH 20287k 100 S9F A& Em, o] 7|3 Sk AAA
AE, AEAAN 2, #ere AMd2 5 57 2okl el oF 96009 €] ol xt
S Ty " webA, A Eore] At AAR S Alckstua gohd
A2AF BFAEA T2AG 2 A FusA FAHH BEAES Fude
Aol frefstth & Aot
3 ¥ EA(KIOST) S &A1 S ofgste] FAder] o=
8 AE Y 2 sARE dux dhe dTE F8 A7 V1gdTE
ojt}, B AE-R A KIOSTOAM A#staxt st F-9d37]/Al 71<

%_
N FFATo] G A welo] AL Fge=AS 4z 2AH HES

a2 ogleAe BRAGTA @ 23 HuAdAE SUR A whE] Rof 3

B E FAlRTYE ] Bof, 4% HuMoMe st BEAME 2 F

e

_,d
Mo

QYA =HETH2 AYRTTHY dFor AYRITAY=Y] HIE F5he]

— 250 —



S FAE A A5z 130l Ast AR AFRe TS dd H
sto] AgH 7] MEol #Yys §3 dite]l $AFew #H
g =ws & 7 Us Ee

o o 2 7
e RS ¢ 9= TheAol i e mobd 4 Ut

<FEuE AR FI(LEREA AG)e A 2 BE >

7= M | BE{d | 23 25 e B
ol SFEEHHE S 1Y 13 25033 TEICHAD H SIS
D M-:.: O - PR
SHOp & o g ==T= 9124 | sorapis | Zipze 25:
ﬁl’:.i_r_ =1 :ll_.;} %ﬁ': ?& 5 5.23 :'l' n:-‘l‘t -rll_:'";— _ﬁ'ﬁ_. I'H_E_l_.
S LS RS F&T|EEE | BaT
=X EiTIE[ﬂ:] 2 98.39 uEs TellEEY , Hia=E
SAZET 7 176.77 | SE24bt=s Z
e -He=E=E 4 |278370| mEE TIEDEY | H4E
== g A07 57 HEE TTHEZRY | H4F
= | 377 nEE = H4E
s . Toigt ‘dclt_‘l
EHE M 4 94912 | dHrME H15
=0T
S=MTIRES TS 0 | 249500 | SH2FbHE D=l 28 HE,
40
=HHIEE 3 aa0.14 ‘SETESH, WHes
HHE)|SB(EHESTH) 6 3540 | S5 =S B
27
H= =] 18.20 R
A g2 | 9.675.51

A7 AT AGREFIL AFPAARN AT ARH BSE w3y,
Qg ow oepy] st AFRETL FR7F WA et Al A9E
WEAT 3] FYRAS PR Faha gow, 6719 MR A wE
Aol BH, 7F A 52 FART Yk oAE BW, AFFARE AFY
Aol A% YR ET, AFAAR Yol AT BARAN, FHRA
o JAW FAREAY, TEADY AAT FAAARETEE Belsn 9
o BARE FARAP AGe] ARRTH FERHT wAREAY 2

- 251 —



E #gsta o, ATl AT e, EHI, THesdS dds)
A vk EEAE 2 LA RS A% HAVdE, HAES TS, ¥ 5 3

T BaAgS #Adstan Stk o3 BaAHE 2018d 12¢9 VElow F

27/M %, WAL 967551 km?el] &3},

=3 7 04 = (k) KNE=H HEER
&Y Doz GiHE, #EE
o o1} L2 of 2t 2001.12.28
At HEFE ZUE O07H
Sl e 1.44 S 2002.12.28
(&ISTH)
HE=E N EEHE HEE TAE
SHOI = ;’h = 28 Boaas | 2003.12.31
24 g Ht EHE S=C|, 32, . S Obos At S
o o ) 31.85 i e Sl 2018.05.03
T Zsal, Zerel, nZel un N
=& HEX
T OIE SXZ FEC Ul 68.4 B2t 2003.12.31
Holgmo HE HOlD &l =0l
SR o T B PO FIERSRE A = DEA AL BOE 19
T s C_E g D'{:F t-r _I:Lh.p sl 15
&8 LIET o[ | X7
= A BR 5 OF AL 2018.00.03
I E MEp( | TS Y 64.66 off 24 2018.08.03
iy 2 HEz ggs, S8E 2
KEH= i 6B8.09 o 2r==br 2018.09.03
SThE e ZRA D 527 2= 0.1 o Zredt s 2011.12.16
AlEHE I MEN 228 0.71 of L= fi 2 2012.0217
I e I BHAEA| SR HEHHE 453 o 2= b2 2017.03.22
AISHHE d LP2 g3 1,100.86 of 2L 2018.08.03
sTE BlE H=F EEE 6.11 SIEZHA 2009123
g H 1.421.85
b o elohd el B ke www ecosea go k)

A G FAHAE S AFAIE S A Fstara dobd e FA B el

A FHEE AYRETIS HE gdo R Jotsk sttt oE EW S FAHAY

- 252 —



A ol A

o]

o 3 ¥4

&t7] o

o A &g

ol

B

min
=
__OL

)

o
=y
o

el

0

o}
ar

;o.ﬁ

o
J_AO
50
—_
1o

T
B

;i
of

°
3

)

A2z 71E A F

=
"o

=
o

o
il

ol

I

AdE A

F AR o,

=

3lo0] u

110
o

A el

-

=719 WA of

=

[o12
=

S|
ax

A2 viability S #

o AE 7l

N HZ

[ex]
=2

)
&

p—

0
e
_ij

s

—_
fiie)

=)

Al o

+

0

™
&+
o

0
=0

o 48 7%

Edh

AEA &4 Zokell 7

A

=i
=

3l

3.

g

—_
fite)

s FdAE=

A A9

3

s

+ 20159 8ol =395

AN

gk 20189 64ol= A

37 &2

3y

el 2

il

R

olel &

2=
=

Fel 202337k AE A 3 km

)

2~
9

#1381 2009-20161d &<t 24593 km?2

o
A2 2

Fal A

~
o

=
(¢

HA 2009-2017

5]

_C‘)/’I

Fa 30702~ 9] whot

S

=
=

t AEA B

‘oo
)

ox

F 123702, 15251 km?e] vitsS %A

o
j8l

— 253 —



(5]

H
149

ERRT

2~

=
'y

<vh}

2018

18
3,043

2017

2016
3.064

[T]

21
3,236

2015

Pl

44

2014

@ L
el =t 3]
= = o
-
0 ol
— <= =
=1 | N —
ol o]
")
71: 55} =T
(=] — Lo ]
ol ]
LH| © &
— =+ w
ol o <
L !
[l
=t | - "
[=1| N ol
o 3
= @
= o
= % 1]
5 0
ol
aro |
I (& & =
L
= @ == =
= kA

A

P =l=

4
M0
K

Np
M

el

0

JJo
—_

F2 A

A7}

Aol el ol )

1
=

Pz

Tor

o] FHH AL, 20183 A

]

=

A Az

s

OJ /\]_

s

2016\ ol BB A =

Wy
Gt
)

=

A )o] 20199 1o AA o] 2020 1€ Al Sk itk 20199 9¢ &
— 254 —



golth,

<AMEQANYG AF 2 ARH %>

=t CH AT =2l =ao
T AR HEZ 3 0-12| EBUAE(m=sh
Ht =#O M 0-"12 EEE ==
H= 0% g 0-13|  HAE ==
EY MO SCoST HE 12—"14 EUALE
(67 2) HL MO AJET-ALE WY 214 EULE
ST TES MY gEC-GOIEE-40|EE e | 12-14 BULE
S 202 BMEA R e 3-14 TR
MU I8 MY (ZUH HEAE 4-15 e YA
2HE ST 4-"16 EULAE
ST ALZT M 17- EULE
HAEN Z8E S5CHE 17— B Iy
A e TN EEET 18- Heag ==
CRES BoE ARH 240 Wy 18- e
AN BEX INIE e 18- B AR =
DEE AEE Y 8- HYAE ==
>
2] %
sz
37 ?ﬂwi?zr ﬁ,wii taaiil
CET—
o aals WYY
o—Ez |
EEE A
A
a-" n;ﬂi :hﬂ ﬁﬂ|
o MER] |
FETET
fasEE]
s wyaE
P | ﬁfﬁé"’mm 3
iﬂ@ﬂfgq B P e G '
19EE | { @ MEH HIE ARS,
) o flEHA)
B f2a]. ﬁ:}aﬂ EILE_.JE_

sa
Zorel Dj R %M
|0 etexY gL
@ FUH Y 7742)

<A”ELAY F3AS &>

— 255 —



o

110

s
A

b, Base] A, 24

=S

o8

9] 3otk

3

A

o @

B

]

N

—_—

0
N

g

X

™
o)
e

71Eel 2y

Betg oz e

=
=

7}

__OL

"

fvzel

!

o

[ IR RER S

2§

=
=

& 7]/Al

2
AL el

bl

R
—
fite)

M

JJo
—_

)

ox

+

B

ojo

— 256 —



al #2

o

alg
—_

Mo
i

¢+
g
i

Tor

AL
0 o)
o7

jpzel

NI

20199 94 304

1/\]:

c—)]o

A
A}

<
i)

"0

o
(s
azel

oo

1. 22 AAEH A 7f 8

e Rofel 4 Q)

=
=

S Fr A

T
)

22} AR B 1A o) A

2bs B3 2}

=AE

3

g Fd}

7] 7N

4 old -89

9|

9

RS A Eol7] o

o
[¢]

3f

o177}

%

1o FAAIL VY e 8

“
| I

o

[e]
A

T
-

7 oo}

ol

ofo

Tor

el

p
K
0
N
A
%)

oF
o

w

<

—

A
1] A8 Bl AL o

5]

al
o

A
=

2. g

7} 7}

fof <

5]

=

Ay H

a2 ok 20194

S|

& gk
H «

BES 9

4

S

o7
= 24

$-eibet

80 ¢

A &

Eal

o] e

J|

HSAE

OO]:

.
o)

ol

ol

AL
00
o

ol
M

B

el

i)

=
o

—_
o)

Ay

ﬂi
=<

Eis

T

2 4yA k. m

S5 2 A

ol & 16F0] 3

5]

Eas
=

FE v E

-
) .

Hl T} o

o7 FAHE

— 257 —



g2 Aguo] glon ofF Azt 10%e] Debw, 7hd Aol Aol dn
AR A48 v dvh wY Al os| B8 ag AR 2yel AEt
%

fle 4ol Aad = U= Hof Joy AFERIA=2 AgE

%
o2
HT
foi
o
e
it
N
o
)
9
i
4z
4

r
)
i<y
9

!
)

<HFEFFY AFERIZE AA 2>

7= | =H(EEY) = H|

1 Jo|fHEE Fusa hispida IuCH 2EEEE

2 & 11l Eschrichiius robusius OTES |, WMC EZ8Z2TE, IUCH 2AESE

2 == e — I | TUrsiops aduncus CITER |, MC ZRZ2TE IUCH JIE8EE

4 mEmE Balagnoptera mMusculus CTES |, MC ERZTE UCH EE0E

5 OR=gEd Histiophoca fasciata UCH ZAERE

6 4 Callorhinus ursinus =0 OFSME 112 IUCH HEES

Fi HECHARRY Falophus japomicus ch EREE

8 Hel ey Ealaenoptera borealis CITES |, WC ZB8STE, UCH B IE

9 |BERI=S0g Eubalaena faoonica CITES |, WMC ZRZ2TIE, IUCH BEEPIE

10 | 220I=a00 Balgenoptera edeni CITES |, MC ERZTIE IUCH TIEEEE
20 Neophocasna asiascrientalis TES |, MCE8ZTE IUCH F2EE

2 | =g Phoca largha RERL ;.fgﬂ =i HB1S,

13 =HcH Balzenoptera physalus CTES |, WMC ERZ2TE uCH B IE

14 SHICHALTE Eumefopias jubatus SEQD| QRS |15 IUCH 2D EEI:—-'_‘%

i5 = | Fhyseter macrocephalus OTES |, MC EEZTE (U 2=

16 E=00 Megapiera novasangliae CITES |, WC ERZETE, o 2ABGE

— 258 —



<HAFEHFEEY

NFRIAE AR >

T SHIEEE) =5E HI

1 HH Chasmagnathus convaxus EEL)| OHEME 1=
2 2FEs1HEC) Dendronephthya suensoni HEAY CEEE 1=
3 SHUESMS Tubastrasa coccinea HEAD CHHEE 1=
4 J=e=ZEE Clithon refropictus HEAY CEEE 1=
5 SIME Plumarelia spincsa HEAD CHHEE 1=
& LI O= Charonia saufiae HEAY CHEEE | =
7 i=HEHEEY Psaudohalice subguadrata HERHD MEMEE 3
& == Scopimera bitvmpana

g =g= Ocyvpode stimpsoni

=91 Nt =
10 HEHLE Eliobium chinense s O E'F 2E IS
ucH IEEEE

11 S0 A Sesarma bidens
12 SR EMS Euplexaura crassa HEQI MHHEE I3
13 AT Al AS Flexaurofdes reticuwlaia HEAY CEEE 1=
14 DIEDIETIEAE Dichopsammia granulosa CITES Il
15 gh= 3| B E=2rO| Dendronaphtfya castanea EHEHD| OHHME N2
16 HEAMS Verrucella sfellata HEAD CHHEE 1=

7 FEYEEA Sesarmops intermeaius HEAT GEEE 1=
18 HEHOEHAIE Ophiacantha finea BEHI HHEE =
19 I MERH Dendronaphthya mollis EENJ OFEEE =
20 | SAEAEOIZOIE Synanaivakia

muititentacuiata

21 SEIRSME Dendrophyiia cribrosa SEHT| MHMEE 1=
22 SiE2EHH Macospatangus alta HEAT GEEE 1=
23 THEEATIBEE 2] Dendronephthya putteri HERD| MHME 1=
24 &ITILIRELE Dendrophyiiia iimai HERI EEE 1=
25 EHM DA S FPiumarella adhaerans HERD| MHME 1=
26 EWAIME Flexauroides compiexa EEXT MHEMSE 1=
27 af = Antipathes japonica HERD| MHME 1=
28 T RS Antipathes densa CITES |l
29 Qrall = Antipathes dubia CITES I
20 210 el = Antipathes lata CITES |l
21 o Cimipathes anguina CITES Il
3z =3 Lica lactea BEHI MHEE 1=
33 BT 2| Dendronaphifya alba HEAD CHHEE 1=
24 BQ|WEEETIHEH0 Periserruia feucophrnyna

— 259 —



10 9]

=
[

7 2] o]

Pz

R

=

L3

o]

Ho

o

X
4

5

A
]

0|
blo

Ho
=
el
0|
iy

To-

1o

o

s

oK
fite)
N
e

Mo
—

ol

b A

3|

Al
=

upehel A

T

= -
T

=
H

3l

K<

R
—_
fie)

He

1FRIAE AAY &3>

o
o
wE
N

0

1
ﬁ_ Ko - o | Ko
i~ | |
N EAEAE: | i
M4 =0 | Ko H_l._ |
o | & an | = o | oF
==~ ==
[ I [
=R -
K0
futll
| = 5
s | [y = e
DS 2 ! ]
Pl S| om| o« | e
ol | 285 Ey 8
- = | m m
T R RN IR I
= m Slg|B|g|m
=8| 2 _
RSN R
B0l | e | e au | e | 5
ﬁm__ Al | o7 | OF CARCRE--
HAEEIEIE IR
i ™| | <l 4 i IJ_
w_n — | ou | m |

- 260 —




Ao EFe R ug AL BEentg AR FEAR FEnt AR 5 430

AR A=E A Ak FHAFA= AL oA wo] LA S o] &3]

< FHFFe AFRIAE AR FF>

T =H{E8Y) =H H| 2
- _— CITES |
1 HECIHICHES Eretmochelys imbricata o M;-% 27|=
UCH A2 =
— — CITES |
2 EE2HILEHE Careffa carefta ol ;m.r.
L Fi— =
. . CITES |
3 LTeHE Dermochelys coracea el o
wlid TS
=i i CITES |
4 ZEHIDIHE Chelonia myaas N S _-;q 1=
< Aol HAURLIHAE XA dAG>
T2 =02 80) =L H| 2
- . . CITEE I
1 JEAMEHO Higpocampus st IUCH HIE
c o=
) ) ) CITEZ 1l
2 R Ahincodon fyous oN RERID|E
bt = E“ <=
CITES
3 =0t Hippocampus Kuda |J‘“rrJrE-%-| Hllx
R
. — . . ) CITES |l
4 ot Hippocampus frimacuiatus UCH S
C =
. . CITEE I
5 BN Spfyma lewini oN RERI|E
i =E=T4E

- 261 —



HlthA &= &=

focs

>
=

(1t

AN

lo

U

3

M

o
RS

=
y T

7}

= 14%F0] #|%
A=A,

[e:

olr

} 7]

Gl A B

il

st}

CERE

o] &2t

._o]

5

ri

o] o = o = 3
<algA o] SAURBAHE XA 3>
St e SH(E8Y) Bl HI2
EEFI| HEHE 13
1 ZEHCI ST M Haematopus ostralegus HHEIEE H3Ize=
UcH #NZ2EE
EEFT MHEdE 1=
2 HSEHFLER ELnynarfynchus pygmeus Al )
CHEZFEH IS
EEFT HEHE 1=
3 LEREA%S Egraita swophotes HEIESE H3I/1E
IUCH HUS
4 HICkH 22| Synthliboramphus anfiguus UCH ZMERE
5 HiCk=22| Liia aalge UCH ZMERE
6 CHAH Ccaanodroma maonortis ucH #2123
_ . e ) ERI| MHEMENS
7 £ Ze Synthiiboramphius WUmZUswTe T ope=
IUCH HE=S
8 A JHEET FPhalacrocorax pelagicus UchH HHESE
9 = Calonectris leucomelas UCH FII2EE
10 Oty Gaviag steliata UCH ZHLBERE
- EEFI HEHE 1=
Z2ENL|0ER NUmEnius magagascanensis e e =
EEHI| FHME 1=
12 TITH A Flatalea mimcr HHEIEE H205-1E
ucH BEE/INE
ZEFI HEHE 1=
13 LIS ALE Tringa guitifer CITES |
UcH BEEHNE
4 El==HIL=ZC Cerorhinca monocerala UCh ZMEZE

- 262 —

Ay

A AGH o] At Ao M eE FHEE
defne|vtie g, A ofA)

7] wjEol o] =

=90
T



kol
“

okl d& 7le H848 2 &84

T4

Eo

1¢EZAE $E A8

3. 3

e A A 7

= ==
L

al glon, FAERE B

—
110

ol e

S

7] chAAER A7

—Z
HE

-
T

il

"
K

prl

—_
file)

T
-

o
R

3 g el A

A 2}

Pk e 2023

S

W7kA] 5%, 20283 7kA 10F 9]

il

A 7=

vl
=

A4

1M E ReAE

3

i

Mo
~

R

<)

ol
Ho

o
jant

)

LOLaN
-
ol
o
=y
el
Do

- 263 —



al #3

o

alg
—_

Tor

AL
OO
o7

jpzel

NI

2| 701
Hde|FA = AAAY

o

20194 10

Al

—

o

juze)

A

A

E

i)

0

o
K
azel

oo

N

BES

o

X

1. AAFR A Z

3 A

g 9

o ]

] B 312}

i

| F e Al k=

o]

=1
=

Ak
=

N of sh=A=

KN
=

st 7)/Al 7|HF 7%

A A 8 A,

el

oo

o)
(il

o

juze)

W
K
juze)

ojo

N

<

;o_._

- FAE AAAYG A A

O =
m

2.

—_—
1o

A
N

]

—_
o

bol Abgrel Aol Ao 3]

HFB AR 2 AS

9]

St

T

A ADLHY ==

9]

S
=

3 A=

A2 AY $27)

o
=

TPoll

74l

al
Ho
2}
in

Mo
sl

2!
X

Hjn

A

W FZFRYYE 1F0] AAH o 4xd=

e
==

x

tEde 4

—_—

sl
)]

I &84 71e sz

S

#3o] Ths

g

o] -&

=5

7

Ho
~

13

o

A = |
- T

A
il
o~
Mo

o

N

&t7] 2ol

kmell &3}

N
)

|7} w2t

o =
2w sk

T
T

B

o

Gl

o
A
N
.ZTI
s
Nd

N
B

oo
o

wj

Mo
_ﬂu.o

—_
fite)

H= 7k, of

Nl \=¥e)
S 5=

AT},

el 7= 530 A4 = o

9]

SolwA

b oo,

gol A¢s

7

Mo
~

- 264 —



A FANEZ A ALE 252 AH FF 0ol A E o] YERY] dfiol
FRAFT7E ol &g #571= /o] WA E3tEojof gt} o] A9 AEE
02 dAAEEEE, 4 5)S 728 F dv VlexE dastg. dA sy
g}oll = Spatina alterniflora (R=%) 1% who] 73} dubzAiH o] 959% o] A2 s
I dE Ao de A At} Spartina anglicay= A A GAdE A2E L 9= A

oz Hotgon BAARNY ERE ATR 2% S of4 A3

= = =& =l
CI =T A Dinanfysis spp.
= LE0 Preudo—nitzsciia spp.
AlBESOE 5 = e Alexandrivm spp.
TIEdd} Chatftonalia spp.
ZEZ[ILIE Cochlodinium polvkrkoides
o et el e B Nemopilema nomiral
EESEHILE Aurelia aurita
AE=EE 5 LESM 2T Fhysalia physalis
SHE AT Canybdes brevipedalia
HER ol e Chnvsaora pacifica
N SEJLAR Asterina pectinifera
=M=t 2 - - _ .
IFEEE A Asterias amurensis
0[N E Membranipora fubercuiata
HY=E 2 HEEEAICITES Tricaliaria ocoidentalis
THE==R0MEY Watersipora subovoidea
HEE Spartina affernifiora
A= -
— J_I. C . .
Yo MWDE Sparfina anglica

— 265 —



| =2 2717 &

3} A]

ok
5

A%

F71ol =

S

=
=

T2 B

5}

F7] ool <

21s

dof A

1=

<FANLEYE XA @3>

il
ol

robusta

ona

L

=2

=E-

s

MH
H

1y
1]

i

ol
Hr

)

—_
file)

p—

<

H

l

o]
HH

=
"o

==
o)
==
1o

48z & dHA glo] ol

3]

T
T

3] 3}

= A

27

]

A
2

NEEY

i
m

o
5o

o}
50
u})
ol

X

o))

)

W

SERI

A

s

7] wjio] #

N
il

o

bl

gk

Aol Azt

DRI

bt &e

5

o
7

™

—_
o

474

2

K

71E HE8A4 ¢

Eis

3. WYEZAE T BAAYUNH FY &okd

2 AAstel 7l

=t
=

)

o

™
=

o

il

—_—
o

— 266 —



ki3

% 9

AA A

o ]

o
=

ol k) o A

—_
o

o

—
110

2] Az oo

ol
o

2028714 10 4]

A 7=

ol
=

A4

BRSAE

A=

3]

il

—_
fite)

—_
Ile}

Fiasy

9l of o

==
1o

I A=l MAdeel

9|

‘(H

Tor

)

ox

+

o

fvze]

ol

el A

ks
p 84

257} wegkEojof Fhr),

7_:;_]__

o

=

i A22k 7]

171 19

4253 3

=
=

3)

- 5
1_.‘l|

5

iy

o5

SRl

~

50
1o
W
&

o

oF

o

e

- 267 —



Worﬂ W o o T W oK
< % b k) w of ~
T = B — 0 o |
T N T oo e e oo TOF M Jool B D
By o BN G« T modo XOWOW T
oL =LA (s I ol e = XU D=
% N TR PP oo o ~ B2
< = o @ = N == Noo— o
» R A T E % oE .
_ dom o = E o o W N
70 = X 3 " b o= ~ = . oF N ~
b =PI EZEL G 23 T = 7 on
G H g m - _ = =
‘_ﬂa 55 il EIL Z#O _— — — 0 EO m —_—
VI S T ) . < — m o N
o 7o 87 7m g i % N @0 <]
= oo e T =T S N - < F oy 2
; 49 ® <o B s o 22w 54w
X —_ 3 o ~ S B A i) = N o =
= = & m O T wmE o i NJ m N = oF o =0
b = = ® K er —_ = .y Mo mm N ~
= X Bl n 0 ™ SN oF 5o
- T o B ° = W o o o
Gl o o X T ® oo = = ® B x e 27
= H o4 o= = Moo X o) o mp W 3 o X N
S ® W = o N e o % B K
= ® P T W o o o lixh7i%ﬁ
or B yroo=® o o T < oo = ~ 50 .o 2 M ) X < =
ol ] N < X oy WX R T "
o R (- - B e T X
&o T W CEINC N L X M Jo Ty S Mo & T el
oW N aﬁ%ﬂaﬁ_iﬂwmwmwwM%mﬂMﬂi
o= Eﬂbfﬂﬂ%ﬂ%ﬂﬁﬂm%o%mfﬂﬂhwnmm
oo S - U E L TRERD
»y sXTFES Sy, tETzRzEE
LIRS o o= S Eﬁﬂ%e_hwﬂwﬁam%ﬂﬂﬁomo%_ﬂAﬁ
o = N B m T OoF e F X g E B oW T o 0 W o gl
ﬂ_Tﬂ 2] ‘,Ir o —_— R ,ml —_ —_— ,I,ﬂ A = —_ —
— — = B~ o X o TP EECe) GRS S
* B0 &K ~ T X 0~ — D — OC ol —
o mrL N WO = 5o ﬂﬂ MM oo T o o S S W kﬁ - ~ 0 o)
o° - 0° = o ol e S o .o
%kww Emi_iwiﬁmau};mbwgﬂiOMM&W%
NooF L. oK o N o] I = o ¥ m Ny P NoOw o o
o %o T Hr T of & W W X =~ wm BB 7 50 Ho  ©
TN W " "W Pxx1lﬂuos_ﬂn«woﬂﬂ T
SOOI . NooAr R ° ~ = 3 > My I~ 15
— TN N *© o 90 8 T oo w = o] 5 o
o W o WM T 3w Wﬂd@ﬂ%
\ﬂﬂ_ :'L 1H_H.O ‘_WH ~O|

2Fw] 1 gk},
— 268 —

=

=

A]

T

T

3

°©

7)ol fkE ofof



2874

o
=

-

@ 71e 444

B 7k 3

Fal

i <2 B Al A B

2. 3

=3
fi%e)

Mo
o

‘mo
ze)

|

Ho

FAEA K]

~
Ho
50
—_
fi%e)

—_
fiie)

—_—
1o

o

0

ol
o
~
Ho
=0

°
3

7F 714k

|

)
JO

Ea

1 <F 28 B A A v

)

gl

[€)

2
o

=
=

1

o]

b},

A

ke

[e)

g ATt g

3Lt

9

& oF

9

Q.

w2 AHd o

HA o]

)

s

B

o
)

—_
o

X
2

dlel & 7}

]

ol
T
=0
o
o
i+
of
o

ojo

W

Ho
;oo

—_—

ol

o

110
o
e

oA a2

o

T

AEfA ) 7]

N FAR AN 2] =

S

M
=2
]

- 269 —



boAgslolok s, 5 ARl A AFHE 2Pz FS P

F5et 2hglo] Wawolof G},

5o Abglel Aastn] ol Al ABF FA

<HFAEA ANEYEHH AYE F e3>

-8 5 CH AR 24 (48 Al D) =R =J|
EEHT 2o WG, =L Hg HISHH, e RkSE, o
H 4o H 16—"18) HMAE THH 2 AdR/Ad
STY | =H0 24 20 A . = =|
Rt e HIGM, DRHASE, 2MaE| HE
SaTE | DE, S0 @ Eo rE | - el o
08 AL 6 BIAl, DEHASE, J8aE| S
EERiE HEC HOESD - N
E1G=A.Li_| =5 {f | HISHY, HERASE, BLR | HEE/gE
= T = \ 4
CRAHTIY  (BHQH ASEIMT, HE2g|  HIRM HENASE, yEe
G (‘15) AWAE SFBF FoeMyd|

- 270 —



P A planning research for technical development on the spatial data construction of intertidal organisms and its

application based on the unmanned aerial vehicle(UAV) and artificial intelligence(AI)

7 9-

1 o] RaME dFFAdrleddA s FAR1Y AT 2RE YYD

2. o] RaA WES TRY o= W= AFGAT|eolM F3E FoAY dTEADS
grajof .

3. F7HEYE 1E Al 2% WS HeAoR UF EE ISt E FUT



