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1. A remote asset management system comprising a fixed remote operator centre comprising a
remote system server service platform (150), said remote asset management system further
comprising a network of programmable wireless modules (10) communicating via a standard
radio communication protocol, each of said programmable wireless modules (10) being linked
to one or a plurality of fixed or mobile assets (120) to be remotely managed wherein
programs, commands, parameters, and status data pass through said network of programmable
wireless modules (10), each of said programmable wireless modules (10) further comprising
an identification module, a telecommunications chipset (20) comprising an antenna (30) to
communicate via mobile telecommunications infrastructure (400) said telecommunication
chipset (20) further comprising means for communicating via a standard wireless
telecommunication network being either GSM (global system for mobile telecommunication) or
GPRS (general packet radio service) or CDMA (Code division multiple access) or WCDMA
(wide band CDMA) or CDMA2000 or WLAN (wireless LAN) or PDC (Personal Digital
Cellular) or a pager network, or via a satellite telecommunications system, said programmable
wireless modules (10) further comprises means (100) indicating the current mode of operation
of said programmable wireless module (10)
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1. A remote asset management system comprising: at least one programmable wireless
module, each having an antenna and an identification module and configured to communicate
via a radio communication protocol; a plurality of assets each linked to one of the
programmable wireless modules; a remote system server service platform configured to receive
remote asset data from at least one of the programmable wireless modules, pass the remote
asset data to and from the wireless modules, send messages to at least one of the
T8 programmable wireless modules, monitor the programmable wireless modules by requesting
A8 and receiving current mode information, and remotely program the programmable wireless
modules to control an operational status of the linked assets; and a data processing module
located within the at least one programmable wireless module and configured to process
messages received by the programmable wireless module, authenticate whether said message
was sent by a permitted server service platform, analyze authenticated messages, and carry out
asset management instructions included in the message, thereby controlling the operational
status of the linked asset.
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1. A remote asset management system comprising:at least one programmable wireless module,
each having an antenna and an identification module and configured to communicate via a
radio communication protocol;a plurality of assets each linked to one of the programmable
wireless modules;a remote system server service platform configured to receive remote asset
data from at least one of the programmable wireless modules, send messages to at least one
of the programmable wireless modules, monitor the programmable wireless modules by
requesting and receiving current mode information, and remotely program the programmable
wireless modules to control an operational status of the linked assets; anda data processing
module located within the at least one programmable wireless module and configured to
process at least one message received by the programmable wireless module, authenticate
whether said at least one message was sent by a permitted server service platform, analyze
authenticated messages, and carry out asset management instructions included in the at least
one message, thereby controlling the operational status of the linked asset.
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1. A remote asset management system comprising:a network of programmable wireless
modules, each of the programmable wireless modules having an antenna and an identification
module and configured to communicate via a radio communication protocol;a plurality of
assets each linked to one of the programmable wireless modules;a remote system server
service platform configured to receive and process remote asset data received in at least one
data message from at least one of the programmable wireless modules, and communicate with
at least one selected from the group consisting of at least one programmable wireless module,
at least one subscriber number, at least one IP address, and at least one e-mail address in
response to receiving each of said data messages, the remote system server service platform
also configured to send messages to at least one of the programmable wireless modules,
monitor the programmable wireless modules by requesting and receiving current mode
information, and communicate with the network of programmable wireless modules to manage
operation of the linked assets; anda data processing module located within each of the
programmable wireless modules and configured to process messages received by the
programmable wireless module, authenticate whether said message was sent by a permitted
server service platform, analyze authenticated messages, and carry out asset management
instructions included in the message, thereby controlling the operational status of the linked
asset; andwherein the said plurality of assets each comprises one or more consumer
electronics products.
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1. A remote asset management system comprising:at least one programmable wireless module,
each having an antenna and an identification module and configured to communicate via a
radio communication protocol;a plurality of assets each linked to one of the programmable
wireless modules;a remote system server service platform configured to receive remote asset
data from at least one of the programmable wireless modules, send messages to at least one
of the programmable wireless modules, monitor the programmable wireless modules by
requesting and receiving current mode information, and remotely program the programmable
wireless modules to control an operational status of the linked assets; anda data processing
module located within the at least one programmable wireless module and configured to
process at least one message received by the programmable wireless module, authenticate
whether said at least one message was sent by a permitted server service platform, analyze
authenticated messages, and carry out asset management instructions included in the at least
one message, thereby controlling the operational status of the linked asset.
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1. A system comprising a watertight structure with interior conduits in which a moving body
of seawater is channeled through its passageways as hydro power at a depth and around its
exterior surfaces, a prime mover for at least one of hydraulic or electricity generation, and a
T8 hydraulic ram powered by seawater from one of the interior conduits, wherein said hydraulic
73 ram feeds a highly pressurized flow for an offsite reverse osmosis process and said hydraulic
ram is housed within the watertight structure, which is partially submerged within the
surrounding body of moving water with its base firmly anchored to or resting on the sea
floor with its forward surfaces facing the oncoming current of the moving body of seawater.
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1. A remote asset management system comprising:a network of programmable wireless modules, each
of the programmable wireless modules having an antenna and an identification module and
configured to commumicate via a radio commumication protocol;a plurality of assets each linked to
one of the programmable wireless modules;a remote system server service platform configured to
receive and process remote asset data received in at least one data message from at least one of the
programmable wireless modules, and commumicate with at least one selected from the group
consisting of at least one programmable wireless module, at least one subscriber number, at least one
=g IP address, and at least one e-mmil address in response to receiving each of said data messages, the
%;':—[,__% renote system server service platfm also configured to send messages to at least one'of the
programmable wireless modules, monitor the programmable wireless modules by requesting and
receiving current mode information, and communicate with the network of programmable wireless
modules to manage operation of the linked assets; anda data processing module located within each
of the programmable wireless modules and configured to process messages received by the
programmable wireless module, authenticate whether said message was sent by a permitted server
service platform, analyze authenticated messages, and carry out asset management instructions
included in the message, thereby controlling the operational status of the linked asset; andwherein the
said plurality of assets each comprises one or more consumer electronics products.
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1. A remote asset management method comprising:providing a network of programmable
wireless modules, each programmable wireless module having an antenna and an identification
module and configured to communicate via a radio communication protocol;providing a
plurality of fixed or moveable assets each linked to one of said programmable wireless
modules;providing a remote system server service platform, the remote system server service
platform configured to (1) receive and process remote asset data, contained within at least one
data message, from at least one of said programmable wireless modules, (2) communicate
with at least one selected from the group consisting of at least one programmable wireless
module, at least one fixed or mobile subscriber number, and at least one IP address or Email
address in response to receiving each of said data messages, (3) send messages to at least one
of said programmable wireless modules, and (4) monitor the programmable wireless modules
by requesting and receiving current mode information;communicating with said network of
programmable wireless modules by said remote system server service platform to manage the
operation of said linked assets; andconfiguring each programmable wireless module within said
network of programmable wireless modules, wherein each programmable wireless module
comprises a data processing module, the data processing module configured to (1) process one
or more messages received by each of said programmable wireless modules, (2) authenticate
whether said one or more messages were sent by a server service platform, (3) analyse
authenticated messages, and (4) carry out asset management instructions included in the
messages.
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1. A satellite based/tri-frequency cellular wireless apparatus and network for establishing real
time instant messaging, Voice Over IP communications, and global unified telecommunications
between wireless networks, the public switched telephone network a data network, and the
internet, comprising: (a) a built-in Instant Messenger software program capable of
automatically connecting to the internet and providing a means for real time two way voice
chat, text chat, and video conferencing between two or more wireless devices, and, (b) a
external Instant Messenger software program capable of being downloaded from a network or
internetwork computer allowing internet users to connect to a common network or
internetwork providing a means for real time two way voice, chat, text chat, and video
conferencing between two or more devices, and, (¢) a net2phone. TM. or equivalent internet
based Voice over Internet Protocol (VoIP) gateway server and network system of servers
capable of providing high Quality Of Service (Qos) voice calls, voice chat, internet protocol
facsimile calls, and managing user and communication sessions between the public switched
telephone network, any data network, any wireless network, or the internet.
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1. A system facilitating measurement and control of refractive index of an immersion medium,
comprising: a component that measures one or more parameters of the immersion medium, the
=q one or more parameters relating to refractive index of the immersion medium; and a
7-@—':—[,__30} component that effectuates modification of the one or more parameters of the immersion
medium based at least in part upon the one or more measured parameters, wherein
modification of the one or more parameters effectuates control of the refractive index of the
immersion medium.
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1. A converged physical and logical security management system comprising: a unique
identifier having associated therewith information usable for authentication and authorization to
control access decisions for a physical area and logical access to one or more of a computer
system, computer network or network resource, the information including at least two
configuration options; and a security management computer including at least one
microprocessor, a data store and connectivity modules, the security management computer
scalable via one or more connections to one or more additional security management
computers, the security management computer determining the access decisions for the
=g physical area and the logical access to the one or more of the computer system, the computer
73} network or the network resource, the security management computer connected to one or
more access control readers and capable of communicating with the one or more access
control readers in the access control readers' standard protocol, wherein the security
management computer also includes a directory service that is used with the data store and
the configuration options to make the access decisions, wherein: for an access request to the
physical area, a first authentication and authorization utilize a first of the at least two
configuration options within the data store of the security management computer for a
physical access decision, and for logical access, a second, separate, authentication and
authorization utilize a second of the at least two configuration options within the directory
service of the security management computer for a logical access decision.
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1. A method for providing a wafer, the method comprising: providing a first substrate
including a microelectromechanical systems (MEMS) feature and a patterned, germanium layer,
the patterned, germanium layer being an exposed layer on the first substrate; providing a
second substrate including a pattemned, aluminum layer and an electrical contact, the patterned,
T alummum layer being an exposed layer on the second substrate; bonding the pattern
T8 lumi layer bei ed th d sub: bonding th ed,
972 germanium layer of the first substrate to the patterned, aluminum layer of the second substrate
AT 1 f the first sub h d, al 1 f th d subs
to create an electrical and mechanical bond between the first substrate and the second
substrate; and using a forming gas to deoxidize a bonding surface of the patterned, aluminum
layer of the first substrate and a bonding surface of the patterned, germanium layer of the
second substrate.
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1. A flood gun for charge neutralization of an analysis region of a sample downstream of the
flood gun, comprising: a first source of electrons; a second source of positively charged
T8 particles; and an extraction and focusing assembly, arranged to: (i) extract a first, electron
A3  beam fiom the first source and focus the first beam to a first flood area at the analysis
region; and (ii) extract a second, positive particle beam from the second source and focus the
second beam to a second flood area at the analysis region.
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gk System, apparatus, and method for the measurement, collection, and analysis of radio signals
w3 utilizing unmanned aerial vehicles

= MACRO WIRELESS CONNECTIVITY | [ CLOUD ORFOG BASED | [ REMOTE STORAGE
HEEw SO TREESS WiFi, 26, 36, 46 BIG DATANETWORK | | ANALYSISAND CONTROL
CONTROLLER 2\40 2\50 2\60
N
20
FoUlg A AFo A =, BAS A3k AlaE AR 2 ubgol] 93 Al

1. A system comprising:a transport host device; anda scanning device connected to the
transport host device,wherein the scanning device autonomously collects radio data from at
least one wireless network,wherein the transport host device, autonomously or via remote
control, transports the scanning device to target locations that enable the scanning device to
collect the radio data from the at least one wireless network,wherein the scanning device
dynamically generates a flight path or a secondary flight path for the transport host device

>

%—%J' based on the radio data and an analysis thereof,wherein the analysis of the radio data includes
generating an RF three-dimensional model representing the radio data and identifying at least
one gap in the three-dimensional model, andwherein dynamically generating the secondary
flight path includes identifying the target locations corresponding to the at least one gap and
instructing the transport host device to return to the target locations corresponding to the at
least one gap for the scanning device to re-collect the radio data until the at least one gap is
reconciled.
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Sensor-based controllable LED lighting system with repositionable components and method
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1. A lighting system comprising:a movement system comprising a repositionable, vertically
adjustable and rotatable panel;a light source mounted on the panel to emit light in a spectrum,
the panel being repositionable via the movement system;one or more sensor to detect a
condition of an environment and track an object in the environment; anda controller
comprising a processor and a memory to execute electronic logic communicably connected to
the movement system, the light source, and the one or more sensor,the controller controlling
characteristics of the light emitted by the light source, wherein the characteristics comprises
color and light intensity;wherein, the controller receives signal information from the one or
more sensors upon detection of the tracked object, the controller controls the movement
system in response to the signal information to illuminate the tracked objectwherein settings
are programmable to the memory by the controller relating to operation of the movement
system and the light source, the settings being retrievable from the memory to be executed by
the controller and affect operation of the movement system and the light source;wherein the
panel is selectively manually repositionable independent of the settings;wherein the panel is
vertically adjusted in order to affect a proximity to the tracked object being illuminated by
the light emitted by the light source.
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1. A method for piloting, by means of a remote control apparatus, a rotary wing drone with
multiple rotors driven by respective motors that can be controlled in a differentiated manner
to pilot the drone attitude-wise and speed-wise, comprising the following steps:by the
apparatus (16):inclination of the apparatus according to the pitch (32) and roll (34) axes of
this apparatus, and production of corresponding inclination signals (?I, ?I); andtransformation
of these inclination signals of the apparatus into piloting commands and sending of these
commands to the drone, andby the drone (10):reception of the piloting commands and
generation from these commands of setpoint values (?d, ?d) for a drone motor control loop,
these setpoint values being suitable for controlling the attitude of the drone according to the
pitch (22) and roll (24) axes of the drone,wherein this method comprises the following
FQ additional steps:acquisition of first orientation data (?iP) of a local reference frame linked to
A3 the apparatus (XIY1Z]) in relation to an absolute reference frame linked to the ground
(XNEDYNEDZNED);acquisition of second orientation data (?drone) of a local reference frame
linked to the drone (XbYbZb) in relation to said absolute reference frame
(XNEDYNEDZNED);computation of a relative angular orientation datum (??) of the drone in
relation to the apparatus, from said first and second orientation data; andrealignment of the
reference frame of the apparatus on the reference frame of the drone, by application to the
piloting commands of a rotation that is a function of said relative angular orientation datum,
so as to thus produce realigned setpoint values according to the pitch and roll axes of the
drone which are a function of the inclinations, applied to the apparatus by the user according
to the pitch and roll axes thereof, considered in the local reference frame linked to the
apparatus and no longer in that linked to the drone.
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) Configurable pod structure and store stowage and deployment system and method
i
FoUE
In one embodiment there is provided a radar signature and induced aerodynamic drag
minimizing, externally mountable, internally configurable pod structure optimized for internal
placement of one or more deployable stores through configuration and optimal kinematic
operation of a pod door assembly. The pod structure has an externally mountable pod
housing, a predetermined pod housing cross-sectional configuration optimized to provide a
T configurable interior volume accommodating multiple different store configurations, and a
A738  predetermined pod housing configuration having a cross-sectional configuration optimized to
minimize a radar signature and an induced aerodynamic drag. The pod structure further has a
pod door assembly integral with the pod housing and having a plurality of pod doors and one
or more seal door mechanism assemblies. The pod structure is optimized in kinematic
operational combination of the pod doors and seal door mechanism assemblies controlling
gjection launch envelopes.
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3 Amphibious vertical takeoff and landing unmanned device
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1. An externally mountable pod structure comprising:an externally mountable pod housing
comprising:a configurable interior volume configured to contain one or more deployable
stores;a pod housing configuration having a cross-sectional configuration optimized to
minimize a radar signature and optimized to minimize an induced aerodynamic drag; and,a
pod door assembly integral with the pod housing and comprising a plurality of pod doors
comprising at least two main doors and at least two seal doors, and further comprising one or
T8 more seal door mechanism assemblies, each seal door mechanism assembly coupling each
A3  main door to each seal door, and coupling each main door and each seal door to the pod
structure, and when each seal door mechanism assembly is in a closed position, each seal
door mechanism assembly holds each seal door against a pod structure skin, wherein the seal
door mechanism assemblies operationally linked to the pod doors provide in an open position
a clearance independence such that if a store ejector device fails to deploy the one or more
deployable stores coupled to the store ejector device, no trapped deployable stores occur
within the pod structure.
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1. A method for locating a network device during an emergency with an emergency
information system (E-LIS), comprising:receiving on a server application on a server network
device with one or more processors a wireless emergency message or a text-to-911 message
from a mobile application on a first mobile network device with one or more processors via a
wireless communications network indicating an emergency event has occurred with the first
mobile network device;sending a wireless emergency location request message from the server
application on the server network device via the wireless communications network to an
unmanned aerial vehicle (UAV) with one or more processors flying over a geographic area
T8 including the first mobile network device;receiving on the server application on the server
A78 | network device via the wireless communications network from the UAV a wireless emergency
location response message including a current set of 3D (X)Y,Z) geo-space coordinates or 2D
(XY) geo-space coordinates for the first mobile network device;determining on the server
application on the server network device with the current set of 3D (X)Y,Z) geo-space
coordinates or 2D (X,Y) geo-space coordinates a current physical geographic location for the
first mobile network device; andsending an emergency response message or a 911-to-text
message including the determined current physical geographic location for the first mobile
network device from the server application on the server network device via a second
communications network to a desired emergency response server with one or more processors.
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1. AN ETAP drone system comprising: a drone having a propulsion system, a flight stabilizer
system, an air payload interface unit, and a camera system, wherein the camera system
includes a camera stabilizing unit; a ground support system to which the drone is detachably
coupled through a tether unit, said tether unit providing electrical power to the propulsion
system; a ground payload, power and interface unit for receiving and transmitting command
T8 and telemetry information to the air payload interface unit through the tether unit; and a
A7 | controlling device for controlling the propulsion system and the camera system through the
tether unit; and further comprising: a winch operatively coupled to the tether unit and a winch
control system configured to receive command information to ensure that the tether unit does
not become entangled with objects foreign to an operating environment; in which the winch
control system includes a constant slip ring apparatus that enjoins a spinning side and a
stationary side together.
59l
5% !

- 207 —




EEg ol 8%
Jene | SHELELSH | SHEE L KR0IS007351 | S3AE ]
= AE ~ulE 2F | (EEHS) A (F/H)
M 7%
=9%  FAEelop2E | S9Y 2015.07.29 g -
Elg:k 3D 8 9GS o83k XF=2] oFA oS W {Method for safety prediction of terrain
53 using a 3D aerial shooting}
E=d
PR EES ol8ste] A¥ES Hootal s A8 AR el BAEE 1E
o 24E ARde] dlEshs W] e Al
TN BPPAS AL BB 23AIE Wb =8 214 3D
7hete Ages BYshe W] ABES] #ols SAsk: DAY
3D7h e} %‘03%1 A= G 3D WPt “4* gkl A A A sk
A ‘%‘e)”ﬂ 2 7%l 3D w3 WJ—% 4G 719 /\17%11‘:’:‘1% H] 1l FA 5 o]
AFEe] Wy o)r-2 Ausls DA S ¥38h= 3D P BS o83 A|PE ok
o= H‘t”oﬂ 10147 atls, A7) ST 7] BRYGE AHEY] HHloR
FL sk /‘Pﬁé«l 4719 EXW nit} GPS #HEE A7gste] A7) So] vle] AR
273 %"é 03@‘1 < HBloupx] e 3k S AlofstaL 7] b A 2 ‘%741—‘5, 7] e
oA ARSA7IE AMOENY AP =] Folg SATH sl 7] 3D
7}111]3}7} X, Y, 7255 &8935k, 894 onAE WEsle] 7] AFE] 3AY 1
g X5 ALY e")rﬁlL ”71 A& ‘Ei o7} mlE] AR 71wk
VLE R 7LE J*D}% 5 A ] v H ?rEH H7lel] ARS 744l
&8} H= Aal #AkE UEehe 2 % EX40= 5= 3D 3 Y-S o8 AP EC
kA o= W
2§
3 .

- 208 —




EEg ol 8%
sne st 2 54 ki SEHE | US20090222153A
SRR gn e 24 | @ame)  USIZB699 | aogs |
=4 7le
) Johnson; Kara :
=92l | WhitneylJohnson; Brett = =Y 2009.02.02 e 2009.09.03
Harper
System for determing and controlling inertial attitude, for navigation, and for pointing and/or
dhg o tracking for an artificial satellite employing and optical sensor and a counter-rotational optical
53 mirror, and terrestrial-based testing system for assessing inertial attitude functions of an
artificial satellite
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1. A pointing and/or tracking system, comprising:a spinning artificial satellite; anda launch
mechanism adapted to launch the artificial satellite so as to spin about a spin axis;wherein the
artificial satellite includes:an optical sensor having a field-of-view parallel or substantially
parallel to the spin axis;at least one of a microwave tracking device, a radiation-tracking
device, a microwave-pointing device, and a radiation-pointing device, each of said devices
T8 having a field-of-view oriented generally opposite the field-of-view of the optical sensor;
738  andan optical mirror that is counter-rotational about the spin axis of the artificial satellite for
stabilizing a line-of-sight communication link in inertial space between said at least one
microwave tracking device, radiation-tracking device, microwave-pointing device, and
radiation-pointing device and a target, the target comprising one or more terrestrial locations
or one or more artificial satellites, the optical mirror controllable to direct a signal on the line
of sight to or from the target.
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Customer-controlled instant-response anti-fraud/anti-identity theft devices (with true-personal
identity verification), method and systems for secured global applications in personal/business

k) e-banking, e-commerce, e-medical/health insurance checker, e-education/research/invention,
53 e-disaster advisor, e-immigration, e-airport/aircraft security, e-military/e-law enforcement, with
or without NFC component and system, with cellular/satellite phone/internet/multi-media
functions
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1. Devices for electronic multi-functional telecomnmmications, specially dedicated as
customer-controlled instant-response anti-fraud and anti-identity theft wireless mobile phones or
tablets or PDAs with secured accurate true-personal identity verification, having built-in
integrated internal and external components, electrical power supplies with voltage control and
electrical power distribution means, data/information reception, and transmission means,
recording, storage, retrieval and audio-visual display means, input and output means and controls,
T2 analyzer means, language translation interactive means, time and calendar and timer means,
A3 data/information audio-visual display means, alert or alarm means, messaging means, monitoring
means, GPS means, accelerator means, and with or without built-in NFC means, magnetic card
swiping means, and magnetic stripe reader means, audio and audio-visual capture means,
data/information input, and output means, means for PIN/password and biometric scanning and
capture and input and output, storage and retrieval means, data/information analytical matching
and comparator means, imaging means, microphone and speaker means, microprocessor means
for processing data/information and program applications.
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1. A remote asset management system comprising: at least one programmable wireless
module, each having an antenna and an identification module and configured to communicate
via a radio communication protocol; a plurality of assets each linked to one of the
programmable wireless modules; a remote system server service platform configured to receive
remote asset data from at least one of the programmable wireless modules, pass the remote
asset data to and from the wireless modules, send messages to at least one of the
T8 programmable wireless modules, monitor the programmable wireless modules by requesting
A8 and receiving current mode information, and remotely program the programmable wireless
modules to control an operational status of the linked assets; and a data processing module
located within the at least one programmable wireless module and configured to process
messages received by the programmable wireless module, authenticate whether said message
was sent by a permitted server service platform, analyze authenticated messages, and carry out
asset management instructions included in the message, thereby controlling the operational
status of the linked asset.
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3 Pump control and management system
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1. A pump control and management system comprising: a sump pump adapted for pumping
water out of a sump pit; a level sensing assembly positioned within the sump pit for
detecting a level of water in the sump pit, and a control assembly operationally coupled to
said sump pump, said control assembly being operationally coupled to said level sensing
assembly, said control assembly activating said sump pump when said level sensing assembly
=q signals that water in the sump pit has reached a predetermined level; and wherein said control
s assembly periodically performs diagnostic tests of said sump pump to determine operability of
7
said sump pump, said diagnostic tests includes periodic activation of said sump pump and
monitoring of current drawing by said sump pump, no current being drawn indicating an open
motor or electrical connection failure, initial high current consumption indicating potential
binding of an impeller of said sump pump, continuous high current indicating a locked rotor,
said control assembly providing a user alarm for each one of no current, initial high current,
and continuous high current results of said diagnostic tests.
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1. A pump control and management system interfaced with a conventional information
handling system and operationally coupled to a sump pump comprising: a level sensing
assembly positioned within the sump pit for detecting a level of water in the sump pit; a
control interface program operationally interacting with the conventional information handling
system, said control interface program being operationally coupled to the sump pump through
T the conventional information handling system, said control interface program being
A operationally coupled to said level sensing assembly through the conventional information
handling system, said control interface program activating the sump pump when said level
sensing assembly signals that water in the sump pit has reached a predetermined level; and at
least one local sensor for detecting a water level outside of the sump pit, said local sensor
being operationally coupled to said control interface program through the conventional
information handling system.
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1. A system comprising:a server configured to:communicate, by way of a network, vehicle
information with a vehicle transceiver of a vehicle moving along a vehicle route, wherein the
vehicle information at least includes a vehicle location, andcommunicate, by way of the
network, drone information with a drone transceiver of a drone moving along a drone route,
the drone transceiver including a coarse-grain transceiver for communication with the network
and a fine-grain transceiver for communication with the vehicle transceiver, wherein the drone
information at least includes a drone location, wherein the coarse-grain transceiver of the
=g drone transceiver is configured for cellular communication with the network to rendezvous
%j:—[L%J_ with the vehicle and the fine-grain transceiver of the drone transceiver is configured for direct
wireless communication with the vehicle transceiver to engage a docking station; anda
computing device with a memory and a processor configured to:communicatively connect with
the server,process the vehicle information and the drone information,identify a plurality of
pickup locations based in part on the vehicle information and drone information,select at least
one of the plurality of pickup locations based in part on a priority score associated with a
travel time to or wait time for each of the plurality of pickup locations, andupdate the drone
route based in part on the selected pickup location and the vehicle location relative to the
drone location.
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1. A speaker system comprising: a cabinet in which a sealed chamber sealed from outside air
is formed in at least a portion of an interior chamber of the cabinet; a speaker unit provided
in a first opening formed in the cabinet; an adsorption member, disposed in the sealed
chamber of the cabinet, for physically adsorbing gas in the sealed chamber; and a variable
mechanism, provided in a second opening, different from the first opening, formed in the
cabinet, for varying a volume of the sealed chamber of the cabinet in accordance with at least
a pressure variation of a direct current component, the pressure variation occurring in the
T8 sealed chamber, wherein the variable mechanism includes a plate member, and a supporting
A3 member, fixed on the second opening, for supporting the plate member such that the plate
member is capable of being displaced in a direction in which the volume of the sealed
chamber increases or decreases, wherein the interior chamber of the cabinet is formed only by
the sealed chamber, wherein the plate member of the variable mechanism is displaced, more
easily than a diaphragm of the speaker unit, in accordance with at least the pressure variation
of the direct current component, the pressure variation occurring in the sealed chamber, in the
direction in which the volume of the sealed chamber increases or decreases, and wherein a
resonance frequency of the variable mechanism is lower than that of the speaker unit.
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1. A system comprising:a transport host device; anda scanning device connected to the
transport host device,wherein the scanning device autonomously collects radio data from at
least one wireless network,wherein the transport host device, autonomously or via remote
control, transports the scanning device to target locations that enable the scanning device to
collect the radio data from the at least one wireless network,wherein the scanning device
=g dynamically generates a flight path or a secondary flight path for the transport host device
%j:_rb‘"o} based on the radio data and an analysis thereof,wherein the analysis of the radio data includes
generating an RF three-dimensional model representing the radio data and identifying at least
one gap in the three-dimensional model, andwherein dynamically generating the secondary
flight path includes identifying the target locations corresponding to the at least one gap and
instructing the transport host device to return to the target locations corresponding to the at
least one gap for the scanning device to re-collect the radio data until the at least one gap is
reconciled.
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1. A method comprising:transmitting a path to a drone;receiving, at a self-organizing network
(SON), RF data measured by the drone while traversing the path;upon determining a problem
in a wireless network based on the received RF data, transmitting an action to change a
parameter of a wireless network;after transmitting the action to change the parameter,
=g instructing the drone via the SON to measure updated RF data at a location on the path
5;?@ corresponding to the problem;evaluating the updated RF data at the SON to determine
whether the problem was resolved;transmitting a scanner profile from the SON to the drone,
the scanner profile identifying one or more frequencies to be scanned by the drone to
generate the RF data; andtransmitting an attenuation profile from the SON to the drone, the
attenuation profile providing parameters for processing the RF data based on environmental
conditions along the path.
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1. A loudspeaker system, comprising: a cabinet; a loudspeaker unit fitted to the cabinet; an
absorbent which is disposed inside a hollow chamber within the cabinet and physically
=q absorbs a gas inside this hollow chamber; and a phase inverting mechanism which inverts the
’_ﬁj:_r"fﬂ' phase by resonating with a sound of a specific frequency radiated from the loudspeaker unit
into the hollow chamber and radiates this sound to outside, wherein the phase inverting
mechanism includes watertight means for preventing invasion of moisture into inside the
hollow chamber from outside the cabinet through the phase inverting mechanism.
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Improving runoff prediction through the assimilation of the ASCAT soil moisture product
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The role and the importance of soil moisture for meteorological, agricultural and hydrological
applications is widely known. Remote sensing offers the unique capability to monitor soil
moisture over large areas (catchment scale) with, nowadays, a temporal resolution suitable for
hydrological purposes. However, the accuracy of the remotely sensed soil moisture estimates
has to be carefully checked. The validation of these estimates with in-situ measurements is
not straightforward due the well-known problems related to the spatial mismatch and the
measurement accuracy. The analysis of the effects deriving from assimilating remotely sensed
soil moisture data into hydrological or meteorological models could represent a more valuable
method to test their reliability. In particular, the assimilation of satellite-derived soil moisture
estimates into rainfall-runoff models at different scales and over different regions represents an
important scientific and operational issue. In this study, the soil wetness index (SWI) product
derived from the Advanced SCATterometer (ASCAT) sensor onboard of the Metop satellite
was tested. The SWI was firstly compared with the soil moisture temporal pattern derived
from a continuous rainfall-runoff model (MISDc) to assess its relationship with modeled data.
Then, by using a simple data assimilation technique, the linearly rescaled SWI that matches
the range of variability of modelled data (denoted as SWI*) was assimilated into MISDc and
the model performance on flood estimation was analyzed. Moreover, three synthetic
experiments considering errors on rainfall, model parameters and initial soil wetness conditions
were carried out. These experiments allowed to further investigate the SWI potential when
uncertain conditions take place. The most significant flood events, which occurred in the
period 2000-2009 on five subcatchments of the Upper Tiber River in central Italy, ranging in
extension between 100 and 650 km(2), were used as case studies. Results reveal that the SWI
derived from the ASCAT sensor can be conveniently adopted to improve runoff prediction in
the study area, mainly if the initial soil wetness conditions are unknown.
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Application of remote sensing in flood management with special reference to monsoon Asia:
A review
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The conventional means to record hydrological parameters of a flood often fail to record an
extreme event. Remote sensing technology along with geographic information system (GIS)
has become the key tool for flood monitoring in recent years. Development in this field has
evolved from optical to radar remote sensing, which has provided all weather capability
compared to the optical sensors for the purpose of flood mapping. The central focus in this
field revolves around delineation of flood zones and preparation of flood hazard maps for the
vulnerable areas. In this exercise flood depth is considered crucial for flood hazard mapping
and a digital elevation model (DEM) is considered to be the most effective means to estimate
flood depth from remotely sensed or hydrological data. In a flat terrain accuracy of flood
estimation depends primarily on the resolution of the DEM. River flooding in the developing
countries of monsoon Asia is very acute because of their heavy dependence on agriculture but
any flood estimation or hazard mapping attempt in this region is handicapped by poor
availability of high resolution DEMs. This paper presents a review of application of remote
sensing and GIS in flood management with particular focus on the developing countries of
Asia.
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In the near future, small intelligent devices will be deployed in homes, plantations, oceans,
rivers, streets, and highways to monitor the environment. These devices require time
synchronization, so voice and video data from different sensor nodes can be fused and
displayed in a meaningful way at the sink. Instead of time synchronization between just the
sender and receiver or within a local group of sensor nodes, some applications require the
sensor nodes to maintain a similar time within a certain tolerance throughout the lifetime of
the network. The Time-Diffusion Synchronization Protocol (TDP) is proposed as a
network-wide time synchronization protocol. It allows the sensor network to reach an
equilibrium time and maintains a small time deviation tolerance from the equilibrium time. In
addition, it is analytically shown that the TDP enables time in the network to converge. Also,
simulations are performed to validate the effectiveness of TDP in synchronizing the time
throughout the network and balancing the energy consumed by the sensor nodes.
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Evaluating the potential for measuring river discharge from space
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Numerous studies have demonstrated the potential usefulness of river hydraulic data obtained
from satellites in developing general approaches to tracking floods and changes in river
discharge from space. Few studies, however, have attempted to estimate the magnitude of
discharge in rivers entirely from remotely obtained information. The present study uses
multiple-regression analyses of hydraulic data from more than 1000 discharge measurements,
ranging in magnitude from over 200,000 to less than 1 m(3)/s, to develop multi-variate river
discharge estimating equations that use various combinations of potentially observable
variables to estimate river discharge. Uncertainty analysis indicates that existing satellite-based
sensors can measure water-surface width (or surface area), water-surface elevation, and
potentially the surface velocity of rivers with accuracies sufficient to provide estimates of
discharge with average uncertainty of less than 20%. Development and validation of
multi-variate rating equations that are applicable to the full range of rivers that can be
observed from satellite sensors, development of techniques to accurately estimate the average
depth in rivers from stage measurements, and development of techniques to accurately
estimate the average velocity in rivers from surface-velocity measurements will be key to
successful prediction of discharge from satellite observations. (C) 2003 Elsevier Science B.V.
All rights reserved.
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Remote survey of large-scale braided, gravel-bed rivers using digital photogrammetry and
image analysis
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The use of conventional survey methods to monitor large, gravel river beds has traditionally
led to a reliance on repeat measurements of cross-sections which, unless very closely spaced,
may give unreliable information about three-dimensional channel morphology and
morphological change. Provided certain technological limitations can be overcome, remote
survey techniques, such as digital photogrammetry and airborne laser scanning, remove the
spatial and temporal constraints typically associated with ground-based surveys, allowing high
spatial resolution, distributed, elevation mapping of gravel river beds. This paper develops the
use of digital photogrammetry for the survey of a 3.3 km reach of the braided Waimakariri
River, New Zealand, which, when combined with image analysis of water colour to infer
water depth, provides a Digital Elevation Model (DEM) of the entire river bed. Central to the
successful application of this method is DEM post-processing. Errors take two forms: (i)
individual point errors associated with incorrect stereo-matching during automated data
collection; and (ii) spatially-variable systematic errors that are associated with uncertainties in
sensor position and orientation as determined during the bundle adjustment. An automated
post-processing procedure is developed to deal with individual point errors and this improves
DEM surface quality in terms of accuracy, precision and internal reliability. Systematic errors
in the final DEM surface were reduced by applying a simple correction based on surveyed
photo-control point elevations.
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== Digital change detection methods in ecosystem monitoring: a review
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Techniques based on multi-temporal, multi-spectral, satellite-sensor-acquired data have
demonstrated potential as a means to detect, identify, map and monitor ecosystem changes,
irrespective of their causal agents. This review paper, which summarizes the methods and the
results of digital change detection in the optical/infrared domain, has as its primary objective
a synthesis of the state of the art today. It approaches digital change detection from three
angles. First, the different perspectives from which the variability in ecosystems and the
change events have been dealt with are summarized. Change detection between pairs of
images (bi-temporal) as well as between time profiles of imagery derived indicators (temporal
Rk trajectories), and, where relevant, the appropriate choices for digital imagery acquisition timing
and change interval length definition, are discussed. Second, pre-processing routines either to
establish a more direct linkage between remote sensing data and biophysical phenomena, or to
temporally mosaic imagery and extract time profiles, are reviewed. Third, the actual change
detection methods themselves are categorized in an analytical framework and critically
evaluated. Ultimately, the paper highlights how some of these methodological aspects are
being fine-tuned as this review is being written, and we summarize the new developments that
can be expected in the near future. The review highlights the high complementarity between
different change detection methods.
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Selecting among five common modelling approaches for integrated environmental assessment
and management
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The design and implementation of effective environmental policies need to be informed by a
holistic understanding of the system processes (biophysical, social and economic), their
complex interactions, and how they respond to various changes. Models, integrating different
system processes into a unified framework, are seen as useful tools to help analyse
alternatives with stakeholders, assess their outcomes, and communicate results in a transparent
way. This paper reviews five common approaches or model types that have the capacity to
integrate knowledge by developing models that can accommodate multiple issues, values,
scales and uncertainty considerations, as well as facilitate stakeholder engagement. The
approaches considered are: systems dynamics, Bayesian networks, coupled component models,
agent-based models and knowledge-based models (also referred to as expert systems). We start
by discussing several considerations in model development, such as the purpose of model
building, the availability of qualitative versus quantitative data for model specification, the
level of spatio-temporal detail required, and treatment of uncertainty. These considerations and
a review of applications are then used to develop a framework that aims to assist modellers
and model users in the choice of an appropriate modelling approach for their integrated
assessment applications and that enables more effective learning in interdisciplinary settings.
(c) 2013 Elsevier Ltd. All rights reserved.
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Support vector regression for real-time flood stage forecasting
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Flood forecasting is an important non-structural approach for flood mitigation. The flood stage
is chosen as the variable to be forecasted because it is practically useful in flood forecasting.
The support vector machine, a novel artificial intelligence-based method developed from
statistical learning theory, is adopted herein to establish a real-time stage forecasting model.
The tags associated with the input variables are determined by applying the hydrological
concept of the time of response, and a two-step grid search method is applied to find the
optimal parameters, and thus overcome the difficulties in constructing the learning machine.
Two structures of models used to perform multiple-hour-ahead stage forecasts are developed.
Validation results from flood events in Lan-Yang River, Taiwan, revealed that the proposed
models can effectively predict the flood stage forecasts one-to-six-hours ahead. Moreover, a
sensitivity analysis was conducted on the tags associated with the input variables. (c) 2006
Elsevier B.V. All rights reserved.
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Parameterisation and evaluation of a Bayesian network for use in an ecological risk
assessment
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Catchment managers face considerable challenges in managing ecological assets. This task is
made difficult by the variable and complex nature of ecological assets, and the considerable
uncertainty involved in quantifying how various threats and hazards impact upon them.
Bayesian approaches have the potential to address the modelling needs of environmental
management. However, to date many Bayesian networks (Bn) developed for environmental
management have been parameterised using knowledge elicitation only. Not only are these
models highly qualitative, but the time and effort involved in elicitation of a complex Bn can
often be overwhelming, Unfortunately in environmental applications, data alone are often too
limited for parameterising a Bn. Consequently, there is growing interest in how to
parameterise Bus using both data and elicited information. At present, there is little formal
guidance on how to combine what can be leamed from the data with what can be elicited. In
a previous publication we proposed a detailed methodology for this process, focussing on
parameterising and evaluating a Bn. In this paper, we further develop this methodology using
a risk assessment case study, with the focus being on native fish communities in the
Goulbum Catchment (Victoria, Australia). (c) 2006 Elsevier Ltd. All rights reserved.
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River Environment Classification (REC) is a new system for classifying river environments
that is based on climate, topography, geology, and land cover factors that control spatial
patterns in river ecosystems. REC builds on existing principles for environmental
regionalization and introduces three specific additions to the "ecoregion" approach. First, the
REC assumes that ecological patterns are dependent on a range of factors and associated
landscape scale processes, some of which may show significant variation within an ecoregion.
REC arranges the controlling factors in a hierarchy with each level defining the cause of
ecological variation at a given characteristic scale. Second, REC assumes that ecological
characteristics of rivers are responses to fluvial (i.e., hydrological and hydraulic) processes.
Thus, REC uses a network of channels and associated watersheds to classify specific sections
of river. When mapped, REC has the form of a linear mosaic in which classes change in the
downstream direction as the integrated characteristics of the watershed change, producing
longitudinal spatial patterns that are typical of river ecosystems. Third, REC assigns individual
river sections to a class independently and objectively according to criteria that result in a
geographically independent framework in which classes may show wide geographic dispersion
rather than the geographically dependent schemes that result from the ecoregion approach.
REC has been developed to provide a multiscale spatial framework for river management and
has been used to map the rivers of New Zealand at a 1:50,000 mapping scale.
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The influence of autocorrelation on the ability to detect trend in hydrological series
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This study investigated using Monte Carlo simulation the interaction between a linear trend
and a lag-one autoregressive (AR(1)) process when both exist in a time series. Simulation
experiments demonstrated that the existence of serial correlation alters the variance of the
estimate of the Mann-Kendall (MK) statistic; and the presence of a trend alters the estimate
of the magnitude of serial correlation. Furthermore, it was shown that removal of a positive
serial correlation component from time series by pre-whitening resulted in a reduction in the
magnitude of the existing trend; and the removal of a trend component from a time series as
a first step prior to pre-whitening eliminates the influence of the trend on the serial
correlation and does not seriously affect the estimate of the true AR(1). These results indicate
that the commonly used pre-whitening procedure for eliminating the effect of serial correlation
on the MK test leads to potentially inaccurate assessments of the significance of a trend; and
certain procedures will be more appropriate for eliminating the impact of serial correlation on
the MK test. In essence, it was advocated that a trend first be removed in a series prior to
ascertaining the magnitude of serial correlation. This alternative approach and the previously
existing approaches were employed to assess the significance of a trend in serially correlated
annual mean and annual minimum streamflow data of some pristine river basins in Ontario,
Canada. Results indicate that, with the previously existing procedures, researchers and
practitioners may have incorrectly identified the possibility of significant trends. Copyright (C)
2002 Environment Canada. Published by John Wiley Sons, Ltd.
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A review on emerging contaminants in wastewaters and the environment: Current knowledge,
understudied areas and recommendations for future monitoring
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This review identifies understudied areas of emerging contaminant (EC) research in
wastewaters and the environment, and recommends direction for future monitoring,
Non-regulated trace organic ECs including pharmaceuticals, illicit drugs and personal care
products are focused on due to ongoing policy initiatives and the expectant broadening of
environmental legislation. These ECs are ubiquitous in the aquatic environment, mainly
derived from the discharge of mumnicipal wastewater effluents. Their presence is of concern
due to the possible ecological impact (e.g., endocrine disruption) to biota within the
environment. To better understand their fate in wastewaters and in the environment, a
standardised approach to sampling is needed. This ensures representative data is attained and
facilitates a better understanding of spatial and temporal trends of EC occurrence. During,
wastewater treatment, there is a lack of suspended particulate matter analysis due to further
preparation requirements and a lack of good analytical approaches. This results in the
under-reporting of several ECs entering wastewater treatment works (WwIWs) and the aquatic
environment. Also, sludge can act as a concentrating medium for some chemicals during
wastewater treatment. The majority of treated sludge is applied directly to agricultural land
without analysis for ECs. As a result there is a paucity of information on the fate of ECs in
soils and consequently, there has been no driver to investigate the toxicity to exposed
terrestrial organisms. Therefore a more holistic approach to environmental monitoring is
required, such that the fate and impact of ECs in all exposed environmental compartments are
studied. The traditional analytical approach of applying targeted screening with low resolution
mass spectrometry (e.g., triple quadrupoles) results in numerous chemicals such as
transformation products going undetected. These can exhibit similar toxicity to the parent EC,
demonstrating the necessity of using an integrated analytical approach which compliments
targeted and non-targeted screening with biological assays to measure ecological impact. With
respect to current :toxicity testing protocols, failure to consider the enantiomeric distribution of
chiral compounds found in the environment, and the possible toxicological differences between
enantiomers is concerning. Such information is essential for the development of more accurate
environmental risk assessment. (C) 2014 The Authors. Published by Elsevier Ltd. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/3.0/).
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The design and implementation of effective environmental policies need to be informed by a
holistic understanding of the system processes (biophysical, social and economic), their
complex interactions, and how they respond to various changes. Models, integrating different
system processes into a unified framework, are seen as useful tools to help analyse
alternatives with stakeholders, assess their outcomes, and communicate results in a transparent
way. This paper reviews five common approaches or model types that have the capacity to
integrate knowledge by developing models that can accommodate multiple issues, values,
scales and uncertainty considerations, as well as facilitate stakeholder engagement. The
approaches considered are: systems dynamics, Bayesian networks, coupled component models,
agent-based models and knowledge-based models (also referred to as expert systems). We start
by discussing several considerations in model development, such as the purpose of model
building, the availability of qualitative versus quantitative data for model specification, the
level of spatio-temporal detail required, and treatment of uncertainty. These considerations and
a review of applications are then used to develop a framework that aims to assist modellers
and model users in the choice of an appropriate modelling approach for their integrated
assessment applications and that enables more effective learning in interdisciplinary settings.
(c) 2013 Elsevier Ltd. All rights reserved.
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River flow modeling using artificial neural networks
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This paper demonstrates the application of artificial neural networks (ANNSs) in predicting
mean monthly streamflow. The estimation of flow is very important for reservoir operation

e policy; therefore, in this study, based on the monthly flow data obtained from the Turkey
State of Water Works, ANNs have been used to predict river flow. Autoregressive (AR)
models have also been applied to the same data. The performance of the neural network is
compared with that of the statistical method.
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Methodology for construction, calibration and validation of a national hydrological model for
Denmark
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An integrated groundwater/surface water hydrological model with a I km(2) grid has been
constructed for Denmark covering 43,000 km(2). The model is composed of a relatively
simple root zone component for estimating the net precipitation, a comprehensive
three-dimensional groundwater component for estimating recharge to and hydraulic heads in
different geological layers, and a river component for streamflow routing and calculating
stream-aquifer interaction. The model was constructed on the basis of the MIKE SHE code
and by utilising comprehensive national databases on geology, soil, topography, river systems,
climate and hydrology. The present paper describes the modelling process for the 7330 km(2)
island of Sjaelland with emphasis on the problems experienced in combining the classical
paradigms of groundwater modelling, such as inverse modelling of steady-state conditions, and
catchment modelling, focussing on dynamic conditions and discharge simulation. Three model
versions with different assumptions on input data and parameter values were required until the
performance of the final, according to pre-defined accuracy criteria, model was evaluated as
being satisfactory. The paper highlights the methodological issues related to establishment of
performance criteria, parameterisation and assessment of parameter values from field data,
calibration and validation test schemes. Most of the parameter values were assessed directly
from field data, while about 10 'free' parameters were subject to calibration using a
combination of inverse steady-state groundwater modelling and manual trial-and-effor dynamic
groundwater/surface water modelling. Emphasising the importance of tests against independent
data, the validation schemes included combinations of split-sample tests (another period) and
proxy-basin tests (another area). (C) 2003 Elsevier B.V. All rights reserved.
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== Support vector regression for real-time flood stage forecasting
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Flood forecasting is an important non-structural approach for flood mitigation. The flood stage
is chosen as the variable to be forecasted because it is practically useful in flood forecasting,
The support vector machine, a novel artificial intelligence-based method developed from
statistical learning theory, is adopted herein to establish a real-time stage forecasting model.
The tags associated with the input variables are determined by applying the hydrological
e conpept of the time of response, and a two-gtep grid s§arch methqd is applied.to find the
optimal parameters, and thus overcome the difficulties in constructing the learning machine.
Two structures of models used to perform multiple-hour-ahead stage forecasts are developed.
Validation results from flood events in Lan-Yang River, Taiwan, revealed that the proposed
models can effectively predict the flood stage forecasts one-to-six-hours ahead. Moreover, a
sensitivity analysis was conducted on the tags associated with the input variables. (c) 2006

Elsevier B.V. All rights reserved.
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M5 model trees and neural networks: Application to flood forecasting in the upper reach of
the Huai River in China
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The applicability and performance of the so-called M5 model tree machine learning technique
is investigated in a flood forecasting problem for the upper reach of the Huai River in China.
In one of configurations this technique is compared to multilayer perceptron artificial neural
network (ANN). It is shown that model trees, being analogous to piecewise linear functions,
have certain advantages compared to ANNs-they are more transparent and hence acceptable by
decision makers, are very fast in training and always converge. The accuracy of M5 trees is
similar to that of ANNs. The improved accuracy in predicting high floods was achieved by
building a modular model (mixture of models); in it the flood samples with special
hydrological characteristics are split into groups for which separate M5 and ANN models are
built. The hybrid model combining model tree and ANN gives the best prediction result.
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Two hybrid Artificial Intelligence approaches for modeling rainfall-runoff process
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The need for accurate modeling of the rainfall-runoff process has grown rapidly in the past
decades. However, considering the high stochastic property of the process, many models are
still being developed in order to define such a complex phenomenon. Recently, Artificial
Intelligence (Al) techniques such as the Artificial Neural Network (ANN) and the Adaptive
Neural-Fuzzy Inference System (ANFIS) have been extensively used by hydrologists for
rainfall-runoff modeling as well as for other fields of hydrology. In this paper, two hybrid
Al-based models which are reliable in capturing the periodicity features of the process are
introduced for watershed rainfall-runoff modeling. In the first model, the SARIMAX (Seasonal
Auto Regressive Integrated Moving Average with exogenous input)-ANN model, an ANN is
used to find the non-linear relationship among the residuals of the fitted linear SARIMAX
model. In the second model, the wavelet-ANFIS model, wavelet transform is linked to the
ANFIS concept and the main time series of two variables (rainfall and runoff) are
decomposed into some multi-frequency time series by wavelet transform. Afterwards, these
time series are imposed as input data to the ANFIS to predict the runoff discharge one time
step ahead. The obtained results of the models applications for the rainfall-runoff modeling of
two watersheds (located in Azerbaijan, Iran) show that, although the proposed models can
predict both short and long terms runoff discharges by considering seasonality effects, the
second model is relatively more appropriate because it uses the multi-scale time series of
rainfall and runoff data in the ANFIS input layer. (C) 2011 Elsevier B.V. All rights reserved.
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Application of generalized regression neural networks to intermittent flow forecasting and
estimation
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The majority of artificial neural network (ANN) applications to water resources data employ
the feed-forward back-propagation (FFBP) method. This study used an ANN algorithm, the
generalized regression neural network (GRNN), for intermittent river flow forecasting and
estimation. GRNNs were superior to FFBP in terms of the selected performance criteria. The
GRNN simulations do not face the frequently encountered local minima problem in FFBP
applications, and GRNNs do not generate forecasts or estimates that are not physically
plausible. Preliminary analysis of statistics such as auto- and cross correlation, which
explained variance by multilinear regression and the Akaike criterion for the autoregressive
moving average (ARMA) model of corresponding order, were found quite informative in
determining the number of nodes in the input layer of neural networks.
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Applications of hybrid wavelet-Artificial Intelligence models in hydrology: A review
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Accurate and reliable water resources planning and management to ensure sustainable use of
watershed resources cannot be achieved without precise and reliable models. Notwithstanding
the highly stochastic nature of hydrological processes, the development of models capable of
describing such complex phenomena is a growing area of research. Providing insight into the
modeling of complex phenomena through a thorough overview of the literature, current
research, and expanding research horizons can enhance the potential for accurate and well
designed models. The last couple of decades have seen remarkable progress in the ability to
develop accurate hydrologic models. Among various conceptual and black box models
developed over this period, hybrid wavelet and Artificial Intelligence (Al)-based models have
been amongst the most promising in simulating hydrologic processes. The present review
focuses on defining hybrid modeling, the advantages of such combined models, as well as the
history and potential future of their application in hydrology to predict important processes of
the hydrologic cycle. Over the years, the use of wavelet-Al models in hydrology has steadily
increased and attracted interest given the robustness and accuracy of the approach. This is
attributable to the usefulness of wavelet transforms in multi-resolution analysis, de-noising, and
edge effect detection over a signal, as well as the strong capability of Al methods in
optimization and prediction of processes. Several ideas for future areas of research are also
presented in this paper. (C) 2014 Elsevier B.V. All rights reserved.
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o A hybrid object-based classification approach for mapping urban sprawl in periurban
= environment
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With the projected global increase of urbanization, pressure on land availability for urban use
will increase. In areas where urbanization is not controlled, the concentration of human
presence in residential and industrial settings may lead to an alteration of ecosystems pattems
and processes. More specifically, urban growth points to an increasing need to continuously
assess the urban flood hazard from the urban planning, water resource management and
ecosystem management perspectives. The general impacts of urbanization on hydrologic
processes and flood behaviour were widely studied and remote sensing has been demonstrated
as an essential tool in any environmental and socioeconomic studies of urban areas. But, there
is still a need to propose an operational method to map urban objects in complex landscape
mainly characterized by different types of urbanization. According to these elements, the scope
of the study is defined by three main objectives: to assess which data are most appropriate
for a given unit of analysis (e.g. catchment vs. county level); to assess the ability of an
object-based approach to classify urban objects (e.g. houses, farms, buildings) at multiple
e spatial scales; to propose an operational methodology for mapping urban sprawl. In order to
validate the argument discussed above, and to test the efficiency of the suggested
methodology, a case study of the Touch River catchment in southwest Toulouse (France) has
been carried out. Urban objects were extracted at regional and local scales from two SPOT-5
images at 5 m and 10 in spatial resolution using an object-based classification method.
Results were validated using ground data. The quality of the urban objects classification
decreased within the density of urbanization. Only in areas characterized by spread
urbanization, post-treatments are required. Nevertheless, the comparison of the results with an
urban database realized using a Computer Assisted Photo-Interpretation method shows a better
capacity to delineate urban extent at regional scale and to quantify urban objects at local
scale. Information on internal distinction within the urban matrix is not provided. Findings of
this study can be used for different applications: to produce detailed map required for the
production of hazard assessment maps; to produce input data for hydrological models; to form
policies on land-use planning and balanced urbanization by the city development, planning and
conservation authorities and flood control agencies. (c) 2007 Elsevier B.V. All rights reserved.
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Spatial prediction of flood susceptible areas using rule based decision tree (DT) and a novel
ensemble bivariate and multivariate statistical models in GIS
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Flood is one of the natural hazards which occur all over the world and it is critical to be
controlled through proper management. Severe flood events in Kelantan, Malaysia cause
damage to both life and property every year, and therefore the development of flood model to
recognize the susceptible areas in watersheds is important for decision makers. Remote
sensing (RS) and geographic information system (GIS) techniques could be useful in
hydrological studies while they are able to fulfill all the requirements for comprehensive, rapid
and accurate analysis. The aim of the current research is to compare the prediction
performances of two different approaches such as rule-based decision tree (DT) and
combination of frequency ratio (FR) and logistic regression (LR) statistical methods for flood
susceptibility mapping at Kelantan, Malaysia. DT is based on the rules which are created
precisely and strongly by considering all the characteristics of the variables which can
enhance the performance of the flood susceptibility mapping. On the other hand, LR as
multivariate statistical analysis (MSA) has some weak points. For that reason, FR was used to
analyze the impact of classes of each variable on flood occurrence and overcome the
weakness of LR. At first, flood inventory map with a total of 155 flood locations was
extracted from various sources over the part of the Kelantan. Then the flood inventory data
was randomly divided into a testing dataset 70% (115 flood locations) for training the models
and the remaining 30% (40 flood locations) was used for validation purpose. The spatial
database includes digital elevation model (DEM), curvature, geology, river, stream power
index (SPI), rainfall, land use/cover (LULC), soil type, topographic wetness index (TWI) and
slope. For validation both success and prediction rate curves were performed. The validation
results showed that, area under the curve for the results of DT and integrated method of FR
and LR was 87% and 90% for success rate and 82% and 83% for prediction rate
respectively. (C) 2013 Elsevier B.V. All rights reserved.
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Modeling snowmelt-runoff under climate scenarios in the Hunza River basin, Karakoram
Range, Northern Pakistan
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A major proportion of flow in the Indus River is contributed by its snow and glacier-fed river
catchments situated in the Karakoram Range. It is therefore essential to estimate the snowmelt
runoff from these catchments (with no or scarce precipitation records) for water resources
management. The snowmelt runoff model (SRM) integrated with MODIS remote-sensing snow
cover products was selected to simulate the daily discharges and to study the climate change
impact on these discharges in the Hunza River basin (the snow- and glacier-fed sub-catchment
of the Indus River). The results obtained suggest that the SRM can be used efficiently in the
snow- and glacier-fed sub-catchments of the Upper Indus River Basin (UIB). The application
of the SRM under future climate (mean temperature, precipitation and snow cover) change
scenarios indicates a doubling of summer runoff until the middle of this century. This analysis
suggests that new reservoirs will be necessary for summer flow storage to meet with the
needs of irrigation supply, increasing power generation demand, flood control and water
supply. (C) 2011 Elsevier B.V. All rights reserved.
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Selecting and conserving lands for biodiversity: The role of remote sensing
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A major focus of conservation is on protecting areas to ensure the persistence of biological
diversity. Because such areas may be large, not easily accessible, subject to change, and
sensitive to the surrounding landscape, remote sensing can be a valuable tool in establishing
and managing protected areas. We describe three case studies to illustrate how remote sensing
can contribute to setting priorities for conservation actions, monitoring the status of
conservation targets, and evaluating the effectiveness of conservation strategies. In the
Connecticut River watershed, remote sensing has been used to assess flood regimes and
identify key areas of floodplain forests and their context for conservation planning. At Eglin
Air Force Base in Florida, remote sensing has provided information to assess the effectiveness
of management strategies to restore fire to the longleaf pine sandhills ecosystem, control
invasive species, and prioritize annual prescribed burns. In eastern US forests, remote sensing
is being used to evaluate the ecological condition and changes at properties where direct
access would be difficult. As the resolution and capacities of remote-sensing technology
continue to develop, however, several issues are becoming increasingly important. It is
essential that the spatial and temporal resolution of remotesensing data be matched to the
relevant scales of biodiversity, major threats, and management actions. Data layers must be
compatible, both in scale and in measurement properties, and key patterns must be
distinguished from irrelevant detail, especially at the finer scales of application in local
management. Combining remote sensing with ground surveys can expand the array of
information used in management and contribute to the ecological interpretation of
remote-sensing data. Because conservation funds are always limited, remote sensing also must
be cost effective. This requires balancing the wealth of detail afforded by ever-finer resolution
of remote-sensing data with what is actually needed to implement sound conservation and
management. Remote sensing is a valuable tool, but it is not a panacea for all of the
challenges of conservation monitoring and management. Published by Elsevier Inc.
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Calibration of satellite measurements of river discharge using a global hydrology model
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Measurements of river discharge and watershed runoff are essential to water resources
management, efficient hydropower generation, accurate flood prediction and control, and
improved understanding of the global water cycle. Previous work demonstrates that orbital
remote sensing can measure river discharge variation in a manner closely analogous to its
measurement at ground stations, and using reach flow surface area instead of stage as the
discharge estimator. For international measurements, hydrological modeling can, in principle,
be used to provide the needed calibration of sensor data to discharge. The present study tests
this approach and investigates the accuracy of the results. We analyze six sites within the US
where gauging station, satellite measurements, and WBM model results are all available.
Knowledge is thereby gained conceming how accurately satellite sensors can measure
discharge, if the signal is calibrated only from global modeling results without any
ground-based information. The calibration (rating) equations obtained for the remote sensing
signal are similar, whether based on gauging station or on model information: 1(2) correlation
coefficients for least squares fits at one example site (#524; White River, Indiana) are both
.66 (n = 144, comparing monthly daily maxima, minima, and mean, 20032006). Space-based
4-day mean discharge values for this site when using the model calibration are accurate to
within +/- 67% on the average (n = 1824; largest percent errors occur at low discharges), and
annual total runoff is accurate to 9%, 2003-2008. Comparison of gauging station versus
modeled discharge commonly indicates a small positive model bias; the observed errors of
satellite-observed annual runoff are also positive and could be improved by bias removal from
the rating curves. Also, analysis of a large flood event, along the Indus River in 2010, shows
that the model does not capture flood wave attenuation by overbank flow, and thus predicts
faster flood wave celerity and higher peak discharge than was measured by the remote
sensing. The incorporation of overbank processes would improve discharge estimation via
modeling, and also facilitate more accurate satellite-based measurement of peak discharge. The
analysis shows that existing and planned microwave sensors can usefully characterize global
river discharge dynamics, and that water balance model-based rating curves provide acceptable
calibration of remote sensing signal to discharge. (C) 2012 Elsevier B.V. All rights reserved.
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Focusing of Airborne Synthetic Aperture Radar Data From Highly Nonlinear Flight Tracks
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Standard focusing of data from synthetic aperture radar (SAR) assumes a straight recording
track of the sensor platform. Small nonlinearities of airborne platform tracks are corrected for
during a motion-compensation step while maintaining the assumption of a linear flight path.
This paper describes the processing of SAR data acquired from nonlinear tracks, typical of
sensors mounted on small aircraft or drones flying at low altitude. Such aircraft do not fly
along straight tracks, but the trajectory depends on topography, influences of weather and
wind, or the shape of areas of interest such as rivers or traffic routes. Two potential
approaches for processing SAR data from such highly nonlinear flight tracks are proposed,
namely, a patchwise frequency-domain processing and mosaicking technique and a
time-domain back-projection-based technique. Both are evaluated with the help of experimental
data featuring tracks with altitude changes, a double bend, a 90 degrees curve, and a linear
flight track. In order to assess the quality of the focused data, close-ups of amplitude images
are compared, impulse response functions of a point target are analyzed, and the coherence is
evaluated. The experimental data were acquired by the German Aerospace Center's E-SAR
L-band system.
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Using Unmanned Aerial Vehicles (UAV) to Quantify Spatial Gap Patterns in Forests
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Gap distributions in forests reflect the spatial impact of man-made tree harvesting or
naturally-induced patterns of tree death being caused by windthrow, inter-tree competition,
disease or senescence. Gap sizes can vary from large (>100 m(2)) to small (<10 m(2)), and
they may have contrasting spatial patterns, such as being aggregated or regularly distributed.
However, very small gaps cannot easily be recorded with conventional aerial or satellite
images, which calls for new and cost-effective methodologies of forest monitoring. Here, we
used an unmanned aerial vehicle (UAV) and very high-resolution images to record the gaps in
10 temperate managed and unmanaged forests in two regions of Germany. All gaps were
extracted for 1-ha study plots and subsequently analyzed with spatially-explicit statistics, such
as the conventional pair correlation function (PCF), the polygon-based PCF and the mark
correlation function. Gap-size frequency was dominated by small gaps of an area <5 m(2),
which were particularly frequent in unmanaged forests. We found that gap distances showed a
variety of patterns. However, the polygon-based PCF was a better descriptor of patterns than
the conventional PCF, because it showed randomness or aggregation for cases when the
conventional PCF showed small-scale regularity; albeit, the latter was only a mathematical
artifact. The mark correlation function revealed that gap areas were in half of the cases
negatively correlated and in the other half independent. Negative size correlations may likely
be the result of single-tree harvesting or of repeated gap formation, which both lead to nearby
small gaps. Here, we emphasize the usefulness of UAV to record forest gaps of a very small
size. These small gaps may originate from repeated gap-creating disturbances, and their spatial
patterns should be monitored with spatially-explicit statistics at recurring intervals in order to
further insights into forest dynamics.
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As the military's armed surveillance drones have become the iconic weapon of the early
twenty-first century, they have also introduced radical transformations in the traditional labor
of those who operate them - the pilots, crew, analysts, and commanders. In so doing, these
transformations have engendered new kinds of subjectivity, with new ways of experiencing the
work of surveillance and killing, This paper investigates the nature of these new subjectivities,
how they are constructed through new technologies that combine surveillance with remote
agency, the bureaucratization of killing, and the psychological implications for operators. It
examines how scientific management strategies from Taylorism to business process
re-engineering have contributed to reconstituting the subjectivity of drone pilots and sensor
operators through decomposing their labor practices and reconstituting them within
professionalized careers and technological systems of supervision and management. It also
looks at how the decisions to use lethal force are themselves decomposed and distributed
among individuals designated as responsible agents within the chain-of-command. In light of
the creation of these new subjectivities, the paper examines the psychological stress
experienced by those who occupy these new subject positions through an examination of
several recent military studies, journalistic accounts, and a recent short film based upon an
interview with a drone pilot, Omer Fast's 5,000 Feet is the Best (2011).
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Braided rivers exhibit high spatial thermal heterogeneity that is difficult to understand using
only in situ measurements. In this summer study, we used a drone and a powered paraglider
to acquire very high spatial resolution (1427cm) thermal infrared (TIR) images of nine braided
reaches located in the French Alps. We applied atmospheric corrections to TIR images and
calibrated them based on in situ data. To characterize spatial and temporal thermal patterns,
three temporal approaches were applied. A single survey of each site was performed to
comparatively explore the nine braided reaches. Three reaches were imaged twice, in 2010
and 2011, to explore inter-annual variability. Finally, two reaches were selected for an
intra-day survey for which four and three flights, respectively, were realized within one day.
We reported two types of thermal patterns in braided reaches, the first showing very low
thermal variability throughout the day. This low variability was linked to the low diversity
found in the aquatic habitat, notably due to proglacial regimes with high summer flows which
homogenize water temperatures. The second type exhibited a higher thermal variability with
changes during the day. The temperature of flowing channels changed during the daytime
according to air temperature. In contrast, the temperature of channels downstream connected to
the main network exhibited smaller changes, which created thermal variability over space and
time associated with hyporheic or phreatic flows. Non-proglacial and proglacial reaches
behaved differently according to air temperature. Proglacial reaches were colder and less
sensitive to air temperature in comparison with non-proglacial reaches. These findings allow
for a prediction of habitat diversity from temperature heterogeneity based on time and the
proportion of ponds, alluvial, and groundwater channels.
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This research on odometry based GPS-denied navigation on multirotor Unmanned Aerial
Vehicles is focused among the interactions between the odometry sensors and the navigation
controller. More precisely, we present a controller architecture that allows to specify a speed
specified flight envelope where the quality of the odometry measurements is guaranteed. The
controller utilizes a simple point mass kinematic model, described by a set of configurable
parameters, to generate a complying speed plan. For experimental testing, we have used
down-facing camera optical-flow as odometry measurement. This work is a continuation of
prior research to outdoors environments using an AR Drone 2.0 vehicle, as it provides reliable
optical flow on a wide range of flying conditions and floor textures. Our experiments show
that the architecture is realiable for outdoors flight on altitudes lower than 9 m. A prior
version of our code was utilized to compete in the International Micro Air Vehicle
Conference and Flight Competition IMAV 2012. The code will be released as an open-source
ROS stack hosted on GitHub.
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The Afticanization of honeybees (Apis mellifera L.) of the Yucatan: A study of a massive
hybridization event across time
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Until recently, African and European subspecies of the honeybee (Apis mellifera L.) had been
geographically separated for around 10,000 years. However, human-assisted introductions have
caused the mixing of large populations of African and Furopean subspecies in South and
Central America, permitting an unprecedented opportunity to study a large-scale hybridization
event using molecular analyses. We obtained reference populations from Europe. Aftica, and
South America and used these to provide baseline information for a microsatellite and
mitochondrial analysis of the process of Afticanization of the bees of the Yucatan Peninsula,
Mexico. The genetic structure of the Yucatecan population has changed dramatically over
time. The pre-Africanized Yucatecan population (1985) comprised bees that were most similar
to samples from southeastern Europe and northemn and western Europe. Three years after the
arrival of Afticanized bees (1989). substantial paternal gene flow had occurred from feral
Africanized drones into the resident European population, but maternal gene flow from the
invading Afticanized population into the local population was negligible. However by 1998,
there was a radical shift with both Aftican nuclear alleles (65%) and African-derived
mitochondria (61%) dominating the genomes of domestic colonies. We suggest that although
European mitochondria may eventually be driven to extinction in the feral population, stable
introgression of Furopean nuclear alleles has occurred.
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Temporal variation in the genetic structure of a drone congregation area: an insight into the
population dynamics of wild African honeybees (Apis mellifera scutellata)

Univ Halle Wittenberg | Martin Luther University Halle Wittenberg | Univ Pretoria |
University of Pretoria | Swiss Bee Res Ctr | Inst Biol | Mol Ecol Res Grp | Dept Zool &
Entomol | Social Insect Res Grp | Agroscope Liebefeld Posieux Res Stn ALP | Univ Halle

Wittenberg Martin Luther University Halle Wittenberg Inst Biol Mol Ecol Res Grp Univ
Pretoria University of Pretoria Dept Zool & Entomol Social Insect Res Grp Swiss Bee Res
Ctr Agroscope Liebefeld Posieux Res Stn ALP

A7}

Jaffe, R | Dietemann, V | Crewe, RM | Moritz, RFA

AAY

2009. 04. 01 TelE 35 18

U8

The mating system of the honeybee (Apis mellifera) has been regarded as one of the most
panmictic in the animal kingdom, with thousands of males aggregating in drone congregation
areas (DCAs) that virgin queens visit to mate with tens of partners. Although males from
many colonies gather at such congregations, the temporal changes in the colonies contributing
drones remain unknown. Yet, changes in the DCAs' genetic structure will ultimately determine
population gene flow and effective population size. By repeatedly sampling drones from an
African DCA over a period of 3 years, we studied the temporal changes in the genetic
structure of a wild honeybee population. Using three sets of tightly linked microsatellite
markers, we were able to reconstruct individual queen genotypes with a high accuracy, follow
them through time and estimate their rate of replacement. The number of queens contributing
drones to the DCA varied from 12 to 72 and was correlated with temperature and rainfall.
We found that more than 80% of these queens were replaced by mostly unrelated ones in
successive eight months sampling intervals, which resulted in a clear temporal genetic
differentiation of the DCA. Our results suggest that the frequent long-range migration of
colonies without nest-site fidelity is the main driver of this high queen turnover. DCAs of
African honeybees should thus be regarded as extremely dynamic systems which together with
migration boost the effective population size and maintain a high genetic diversity in the
population.
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Linking plant phenology to conservation biology
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Phenology has achieved a prominent position in current scenarios of global change research
given its role in monitoring and predicting the timing of recurrent life cycle events. However,
the implications of phenology to environmental conservation and management remain poorly
explored. Here, we present the first explicit appraisal of how phenology a multidisciplinary
science encompassing biometeorology, ecology, and evolutionary biology can make a key
contribution to contemporary conservation biology. We focus on shifts in plant phenology
induced by global change, their impacts on species diversity and plant-animal interactions in
the tropics, and how conservation efforts could be enhanced in relation to plant resource
organization. We identify the effects of phenological changes and mismatches in the
maintenance and conservation of mutualistic interactions, and examine how phenological
research can contribute to evaluate, manage and mitigate the consequences of land-use change
and other natural and anthropogenic disturbances, such as fire, exotic and invasive species.
We also identify cutting-edge tools that can improve the spatial and temporal coverage of
phonological monitoring, from satellites to drones and digital cameras. We highlight the role
of historical information in recovering long-term phenological time series, and track
climate-related shifts in tropical systems. Finally, we propose a set of measures to boost the
contribution of phonology to conservation science. We advocate the inclusion of phenology
into predictive models integrating evolutionary history to identify species groups that are either
resilient or sensitive to future climate-change scenarios, and understand how phenological
mismatches can affect community dynamics, ecosystem services, and conservation over time.
(C) 2015 Elsevier Ltd. All rights reserved.
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Prediction of water temperature heterogeneity of braided rivers using very high resolution
thermal infrared (TIR) images
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Braided rivers exhibit high spatial thermal heterogeneity that is difficult to understand using
only in situ measurements. In this summer study, we used a drone and a powered paraglider
to acquire very high spatial resolution (1427cm) thermal infrared (TIR) images of nine braided
reaches located in the French Alps. We applied atmospheric corrections to TIR images and
calibrated them based on in situ data. To characterize spatial and temporal thermal patterns,
three temporal approaches were applied. A single survey of each site was performed to
comparatively explore the nine braided reaches. Three reaches were imaged twice, in 2010
and 2011, to explore inter-annual variability. Finally, two reaches were selected for an
intra-day survey for which four and three flights, respectively, were realized within one day.
We reported two types of thermal patterns in braided reaches, the first showing very low
thermal variability throughout the day. This low variability was linked to the low diversity
found in the aquatic habitat, notably due to proglacial regimes with high summer flows which
homogenize water temperatures. The second type exhibited a higher thermal variability with
changes during the day. The temperature of flowing channels changed during the daytime
according to air temperature. In contrast, the temperature of channels downstream connected to
the main network exhibited smaller changes, which created thermal variability over space and
time associated with hyporheic or phreatic flows. Non-proglacial and proglacial reaches
behaved differently according to air temperature. Proglacial reaches were colder and less
sensitive to air temperature in comparison with non-proglacial reaches. These findings allow
for a prediction of habitat diversity from temperature heterogeneity based on time and the
proportion of ponds, alluvial, and groundwater channels.
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Temporal genetic structure of a drone congregation area of the giant Asian honeybee (Apis
dorsata)
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The giant Asian honeybee (Apis dorsata), like all other members of the genus Apis, has a
complex mating system in which the queens and males (drones) mate at spatially defined
drone congregation areas (DCAs). Here, we studied the temporal genetic structure of a DCA
of A. dorsata over an 8-day time window by the genotyping of sampled drones with
microsatellite markers. Analysis of the genotypic data revealed a significant genetic
differentiation between 3 sampling days and indicated that the DCA was used by at least two
subpopulations at all days in varying proportions. The estimation of the number of colonies
which used the DCA ranged between 20 and 40 colonies per subpopulation, depending on the
estimation procedure and population. The overall effective population size was estimated as
high as N (e)=140. The DCA seems to counteract known tendencies of A. dorsata for
inbreeding within colony aggregations by facilitating gene flow among subpopulations and
increasing the effective population size.
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The Soil Moisture Active Passive (SMAP) Mission
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The Soil Moisture Active Passive (SMAP) mission is one of the first Earth observation
satellites being developed by NASA in response to the National Research Council's Decadal
Survey. SMAP will make global measurements of the soil moisture present at the Earth's land
surface and will distinguish frozen from thawed land surfaces. Direct observations of soil
moisture and freeze/thaw state from space will allow significantly improved estimates of
water, energy, and carbon transfers between the land and the atmosphere. The accuracy of
numerical models of the atmosphere used in weather prediction and climate projections are
critically dependent on the correct characterization of these transfers. Soil moisture
measurements are also directly applicable to flood assessment and drought monitoring. SMAP
observations can help monitor these natural hazards, resulting in potentially great economic
and social benefits. SMAP observations of soil moisture and freeze/thaw timing will also
reduce a major uncertainty in quantifying the global carbon balance by helping to resolve an
apparent missing carbon sink on land over the boreal latitudes. The SMAP mission concept
will utilize L-band radar and radiometer instruments sharing a rotating 6-m mesh reflector
antenna to provide high-resolution and high-accuracy global maps of soil moisture and
freeze/thaw state every two to three days. In addition, the SMAP project will use these
observations with advanced modeling and data assimilation to provide deeper root-zone soil
moisture and net ecosystem exchange of carbon. SMAP is scheduled for launch in the
2014-2015 time frame.
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Information on the area and spatial distribution of paddy rice fields is needed for trace gas
emission estimates, management of water resources, and food security. Paddy rice fields are
characterized by an initial period of flooding and transplanting, during which period open
canopy (a mixture of surface water and rice crops) exists. The Moderate Resolution Imaging
Spectroradiometer (MODIS) sensor onboard the NASA EOS Terra satellite has visible, near
infrared and shortwave infrared bands; and therefore, a number of vegetation indices can be
calculated, including Normalized Difference Vegetation Index (NDVI), Enhanced Vegetation
Index (EVI) and Land Surface Water Index (LSWI) that is sensitive to leaf water and soil
moisture. In this study, we developed a paddy rice mapping algorithm that uses time series of
three vegetation indices (LSWI, EVI, and NDVI) derived from MODIS images to identify that
initial period of flooding and transplanting in paddy rice fields, based on the sensitivity of
LSWI to the increased surface moisture during the period of flooding and rice transplanting,
We ran the algorithm to map paddy rice fields in 13 provinces of southern China, using the
8-day composite MODIS Surface Reflectance products (500-m spatial resolution) in 2002. The
resultant MODIS-derived paddy rice map was evaluated, using the National Land Cover
Dataset (1: 100,000 scale) derived from analysis of Landsat ETMH+ images in 1999/2000.
There were reasonable agreements in area estimates of paddy rice fields between the
MODIS-derived map and the Landsat-based dataset at the provincial and county levels. The
results of this study indicated that the MODIS-based paddy rice mapping algorithm could
potentially be applied at large spatial scales to monitor paddy rice agriculture on a timely and
frequent basis. (c) 2005 Elsevier Inc. All rights reserved.
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Remote sensing of landslides: An analysis of the potential contribution to geo-spatial systems
for hazard assessment in mountainous environments

Curtin Univ Technol | Curtin University | ETH Honggerberg | ETH Zurich | Dept Spatial Sci
| Inst Cartog | Curtin Univ Technol Curtin University Dept Spatial Sci ETH Honggerberg
ETH Zurich Inst Cartog

Az

Metternicht, G | Hurni, L | Gogu, R

AAY

2010. -. - 78 3 182

X

U8

Natural hazards like landslides, avalanches, floods and debris flows can result in enormous
property damage and human casualties in mountainous regions. Switzerland has always been
exposed to a wide variety of natural hazards mostly located in its alpine valleys. Recent
natural disasters comprising avalanches, floods, debris flows and slope instabilities led to
substantial loss of life and damage to property, infrastructure, cultural heritage and
environment. In order to offer a solid technical infrastructure, a new concept and expert-tool
based on an integrated web-based database/GIS structure is being developed under HazZNETH.
Given the HazZNETH database design contemplates the detection and mapping of diagnostic
features from remote sensors (e.g., ground, air and space borne) this paper analyses the use of
remote sensing data in landslides studies during the 1980s, 1990s and 2000s, including a
discussion of its potential and research challenges as result of new operational and
forthcoming technologies such as the very high spatial resolution optical and infrared imagery
of ITkonos, Quickbird, IRS CartoSat-1, ALOS, the satellite based interferometric SAR (InSAR
and DInSAR of Radarsat, ERS, Envisat, TerraSAR-X, Cosmo/SkyMed, ALOS), micro-satellites
like the Pleiades, DMC, RapidEye, airborne LASER altimetry or ground-based differential
interferometric SAR. The use of remote sensing data, whether air-, satellite- or ground-based
varies according to three main stages of a landslide related study, namely a) detection and
identification; b) monitoring; c) spatial analysis and hazard prediction. Accordingly, this paper
presents and discusses previous applications of remote sensing tools as related to these three
main phases, proposing a conceptual framework for the contribution of remote sensing to the
design of databases for natural hazards like debris flows, and identifying areas for further
research. (C) 2005 Elsevier Inc. All rights reserved.
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This paper evaluates the consistency of the Normalized Difference Vegetation Index (NDVI)
records derived from Advanced Very High Resolution Radiometer (AVHRR),
SPOT-Vegetation, SeaWiFS, Moderate Resolution Imaging Spectroradiometer, and Landsat
ETMt. We used independently derived NDVI from atmospherically corrected ETMH data at
13 Earth Observation System Land Validation core sites, eight locations of drought, and
globally aggregated one-degree data from the four coarse resolution sensors to assess the
NDWI records agreement. The objectives of this paper are to: 1) compare the absolute and
relative differences of the vegetation signal across these sensors from a user perspective, and,
to a lesser degree, 2) evaluate the possibility of merging the AVHRR historical data record
with that of the more modem sensors in order to provide historical perspective on current
vegetation activities. The statistical and correlation analyses demonstrate that due to the
similarity in their overall variance, it is not necessary to choose between the longer time
series of AVHRR and the higher quality of the more modern sensors. The long-term
AVHRR-NDVI record provides a critical historical perspective on vegetation activities
necessary for global change research and, thus, should be the basis of an intercalibrated,
sensor-independent NDVI data record. This paper suggests that continuity is achievable given
the similarity between these datasets.
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Rapid damage assessment after natural disasters (e. g., earthquakes) and violent conflicts (e.
g., war-related destruction) is crucial for initiating effective emergency response actions.
Remote-sensing satellites equipped with very high spatial resolution (VHR) multispectral and
synthetic aperture radar (SAR) imaging sensors can provide vital information due to their
ability to map the affected areas with high geometric precision and in an uncensored manner.
In this paper, we present a novel method that detects buildings destroyed in an earthquake
using pre-event VHR optical and post-event detected VHR SAR imagery. The method
operates at the level of individual buildings and assumes that they have a rectangular footprint
and are isolated. First, the 3-D parameters of a building are estimated from the pre-event
optical imagery. Second, the building information and the acquisition parameters of the VHR
SAR scene are used to predict the expected signature of the building in the post-event SAR
scene assuming that it is not affected by the event. Third, the similarity between the predicted
image and the actual SAR image is analyzed. If the similarity is high, the building is likely
to be still intact, whereas a low similarity indicates that the building is destroyed. A similarity
threshold is used to classify the buildings. We demonstrate the feasibility and the effectiveness
of the method for a subset of the town of Yingxiu, China, which was heavily damaged in the
Sichuan earthquake of May 12, 2008. For the experiment, we use QuickBird and
WorldView-1 optical imagery, and TerraSAR-X and COSMO-SkyMed SAR data.
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Unmanned aerial systems for photogrammetry and remote sensing: A review
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We discuss the evolution and state-of-the-art of the use of Unmanned Aerial Systems (UAS)
in the field of Photogrammetry and Remote Sensing (PaRS). UAS, Remotely-Piloted Aerial
Systems, Unmanned Aerial Vehicles or simply, drones are a hot topic comprising a diverse
array of aspects including technology, privacy rights, safety and regulations, and even war and
peace. Modern photogrammetry and remote sensing identified the potential of UAS-sourced
imagery more than thirty years ago. In the last five years, these two sister disciplines have
developed technology and methods that challenge the current aeronautical regulatory
framework and their own traditional acquisition and processing methods. Navety and ingenuity
have combined off-the-shelf, low-cost equipment with sophisticated computer vision, robotics
and geomatic engineering. The results are cm-level resolution and accuracy products that can
be generated even with cameras costing a few-hundred euros. In this review article, following
a brief historic background and regulatory status analysis, we review the recent unmanned
aircraft, sensing, navigation, orientation and general data processing developments for UAS
photogrammetry and remote sensing with emphasis on the nano-micro-mini UAS segment. (C)
2014 International Society for Photogrammetry and Remote Sensing, Inc. (ISPRS) Published
by Elsevier B.V. All rights reserved.
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The regulation of civilian drones' impacts on public safety
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Because they are airborne artefacts, drones embody threats to people and property, even in
normal operation, but especially when malfunctions occur in equipment or in the data
communications on which they are heavily dependent. Some natural controls exist over
inappropriate drone behaviour. General liability laws provide remedies for harm that arises
from drones, and act as a deterrent against irresponsible behaviour. Specific air safety laws
do, or may, apply to drones. Co-regulatory mechanisms provide protections, as may industry
and organisational self-regulation. However, a review of current and emergent regulatory
arrangements identifies a considerable range of gaps and uncertainties that need to be
addressed, particularly in relation to small drones, including micro-drones. (C) 2014 Xamax
Consultancy Pty Ltd and Lyria Bennett Moses/UNSW. Published by Elsevier Ltd. All rights
reserved.
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The social implications of using drones for biodiversity conservation

World Conservat Monitoring Ctr | United Nations Environm Programme | World Conservat
Monitoring Ctr United Nations Environm Programme

Az

Sandbrook, C

AAY

2015. 11. 01 78 3 13

X

U8

Unmanned aerial vehicles, or 'drones', appear to offer a flexible, accurate and affordable
solution to some of the technical challenges of nature conservation monitoring and law
enforcement. However, little attention has been given to their possible social impacts. In this
paper, I review the possible social impacts of using drones for conservation, including on
safety, privacy, psychological wellbeing, data security and the wider understanding of
conservation problems. | argue that negative social impacts are probable under some
circumstances and should be of concern for conservation for two reasons: (1) because
conservation should follow good ethical practice; and (2) because negative social impacts
could undermine conservation effectiveness in the long term. The paper concludes with a call
for empirical research to establish whether the identified social risks of drones occur in reality
and how they could be mitigated, and for self-regulation of drone use by the conservation
sector to ensure good ethical practice and minimise the risk of unintended consequences.
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DEMOCRATIC POLICING
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Of all the agencies of executive government, those that police that employ force and engage
in surveillance are the most threatening to the liberties of the American people. Yet, they are
the least regulated. Two core requisites of American constitutionalism are democratic
accountability and adherence to the rule of law. Democratic accountability ensures that policy
choices are vetted in the public arena and have popular support; the rule of law requires that
those choices be constitutional as well. Legislative enactments governing policing are few and
far between. Although police departments have internal rules, these rules are rarely made
public or publicly debated. When it comes to regulating policing, we rely primarily on ex
post judicial review, which at best ensures policing practices are constitutional (though it often
fails on this score), and does nothing to assure democratic accountability or sound
policymaking. This Article argues that it is fundamentally unacceptable for policing to remain
aloof from the ordinary processes of democratic governance. All police practices such as use
of drones or other surveillance equipment; SWAT, Tasers, and other means of force;
checkpoint stops, administrative inspections, and other warrantless searches and seizures should
be legislatively authorized, subject to public rulemaking, or adopted and evaluated through
some altemative process that permits democratic input. In addition to spelling out the ways in
which the ordinary processes of governance can be utilized to regulate policing, this Article
fills in substantial gaps in the existing literature by analyzing why this has not been the case
in the past, and explaining how, within the existing framework of administrative and
constitutional law, courts can motivate change. It also directs attention to the manifold
questions that require resolution in order to move policing to a more democratically
accountable footing.
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Framework for Autonomous On-board Navigation with the AR.Drone
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We present a framework for autonomous flying using the AR.Drone low cost quadrotor. The
system performs all sensing and computations on-board, making the system independent of
any base station or remote control. High level navigation, computer vision and control tasks

We are carried out in an external processing unit that steers the vehicle to a desired location. We
experimentally demonstrate the properties and capabilities of three systems to autonomously
following several trajectory patterns, visually estimate its position and detecting and following
a person and evaluate the performance of the systems.

. JOURNAL OF INTELLIGENT & ROBOTIC SYSTEMS | 73 (1-4): 401-412 Sp. Iss. SI JAN

2014

- 291 -




7} 7EF 8 ZFA 8

O 7158z 2nE shaste] Bof @ SgAxg Bopo AYgge 7
H3aL 7 e7e] Wad sl&olelde] EEE BAoR F
O 4- 39 AR/E PHYOE T 2ntE HHBe Eok % SEALY
sope] 7]% HFRE 95 F1&7ge] WaF ) &ololde] UF FEsa
g 243
O FerazAs 714ME SHEE Sofata 71&AE Azt EeA
H

o
_>;L
e
=
AL
o+
r o
ftlo
o
=
re
ol
or
N
do
<
_|>:,
=
B
>
Dl
=2
ol
ofl
i

TIEERAAZEAZ

(pool) S5 £

A&+ 2 Raw Data +~&f p Screening :
!/'/
A M2z} al
BAR SEEEIER

o fIEEE}
® LCHYTHOBHetA|
el ? e
Chgk =4
e =EJ|=ol AT
eld & 184

HE71
Hierap|
(EEEA

¢ VRS

o S| $uio|

SEAEEN T, BEisy =
£0P X2 9iis]

Brainstorming

1

ONEF8ZA 8>

— 292 —



W 7leFaxA A3

(1) 2vhE ST Hof
O 20te A% BoplAE 3 2049 /& F871 2ARY, 44
30.0%, &xnl 55.0%, A4 15. O%E Su e 7lE a7t 7P Bk
sawe Bokel Ve azAl A% AQA 62, Sa 114, ATA

]_
o

3d 2 F 2049 71E Fa7t 2=AEAS

o

I_f j\l‘
15.0% —
30.0%

O 7l& RofHEE RE BRAAE 11 o4 7l& Fart S A
- TEE XA FoXAE F 619 EFRAAC HASEIL R
- 1.2, 3.1 BolollA 4z 8A0 2 M £& JE Fo7F ZAHAS
<X 168> ZntE s EFAAE 7EeFexA 23
= OF Q=5 S=F AR
1.1 FEHIA JHE Jls 2
1. HCAlA L 22 J|8F A 1.2 BgdlM 28 D= 8
ot 2ULIHE JI=(HS) 1.3 2% 88 Jl& 2
1.4 LM 28 JIs 5
2. Q1A loT DIt 21/22/818 | 2.1 loT JIgt HNDLIEHE JIs 7
ape | = UIESS :lx iz (z2) 2.2 1oT JIgt 22IAIE2 22l JI2 1
simmp 3 HOOIE Jig H2 22l 2 33 3.1 WOI0IE JlEt SHEFE 2| )& 8
e | 1E (B2 3.2 NAD|EE SHBAHIA Mo U 24 J|= 4
s _ 4.1 2229 J|E SHEHA JIs 6
. B8 GHA A JIE (A
A BEBE SE A I W) s smns o srmans s 4
5. RHHO JIL XISH otE22l | 5.1 SHEZXA NS5 L AAAAE IS 7
% 0= (st 5.2 SHEAIE RSst L /AL Dl 5
6. ADIE GtEzeIE 98t 3 & e =1s - s
bbby 1 ADIE SHARIZ st 2 L 2W 2=
S EEs(EEd) 6.1 ADIE GHERRIZ 9 h M EEst 2

- 293 —



PARE] Eope] lesax 23

<& 169>

1.2 1.3 1.4 21 2.2 3.1 3.2 4.1 42 5.1 5.2 6.1

1
—

O
O | O O O
O | O O O
O O O
O O O O O O
O | O O
O O O O O O
O
O O O O o | O
O O O
O
O O O O o O O
O O
RD o w 2 7 o B @ wh W o
i o M = O O T A T U B TR T
- 3] = w0 = . = | <l i0J ) ol ) 20 = haa ([T
S P S A= B Wy K U 5 MH Y= =
—~ &b 0= z Krmd TS B .o Wy 130 80
o ¥ A = 80 D= HOR = | = ROmo op X oD ooy g5 M n RO W o 4 o
iy | OF <0 i, 2 D2 a3 ah o FXZDI Sr o o=gm ® O rel
Z il = B Ho ) aomﬁu E_Ed ~ O = - = XS =
by} =__|=_.LA il K- . B0 3 <k ™ 0 =t oK W.N.Drm o — |zr m.__ﬂu W By |k o e e
maw Uy g g R 2oy DR YD, 0 wew B3 T
o0 B gy o OF T2 S tor SO ol B B0 S 5 OF S AR LA g e oF S B0 s T T g
Eoﬂ_mﬁmoﬂ._a%]%%EID#WHBWE%? E_..._Dmoaoj__Lg.___ wo s <5 8 g
LB n BB s oDy RE o (Mek s oo K Wz @ K E OF =
o _ s Rige R blz ke (O3 s WZwr M4 @ oo
of Whaytom ok W5 2 0F o5 1 p BRI Ik g™ = Xop. o  WT s
SR My © 5 T o Ry . = wrn ™o W ® Uw R
RIF<] o Dy ™R B o Ty R 5w o S e
M=K = s e [ R g < EREA =2
© 22 2 g &5 o = <Fr _“_ﬂ___ = M Ko Ml_, ﬂm gro W " g m ®E i O
e = IS = o IR 5 ! = |n0 Moy ® 5 10 <=
o o Ul - 5 K RIE M o 2
<+ o o~ o o 2 = N S A - © e 2 g

- 294 -



— 295 —

N ~
0. —
& N
= oF Iy —~
m & B/ _hw_
—~ Ty
<4 ™ - =7
N A2 [
cul| SO Ly =~ e o |9
o . ™ ok~ K] & = 2
5w = N
54 g £ H o z
~ J7|1_ B2 — 1__/11_ B 3]
Mo S EANNCRN DR
Tx b B o o RN il
N 3 A 2 W < 010 = 2 ol
o T = ww i = K w M_ o | M i 0
b e - fors M o % ~ N LS Ul Ul I |’ a =
—_ - . - —
N 4 gy W oT P 0 KR >
I X M ~ = ~ ®oom D = Ko
o Mo 2 I - < = K Al
2 NI B ST i e M < KK
H o o m o T g A B L
5 W T e ~ M E= 000 B
T=R T 00X < - -0 o Ul Ul i I
> ﬂ R [~ il IR = U
. 2 4 2 S T = MR =
0 =T Mﬂ £ ) N o X] <
AT CIKCH T i af of M = ) N
T S @ S S = Ak i N ¥R
TH SN TH ) 11 O | — = 10 o = o
2o S oz goa P ox Sl o Sy i 2O
) W W ol @ e X — Iy ﬁ._ O w5 O = < o )
o uloE e 1 Moz E o = S 1 md Tl
—~~ ? o o] MM v o _ ) “E &0 == _|_._A|._ -
a U O w P oW u B > WS
Wy ol w5 an < ¢ (oK =2 X
= e O ox 5+  WBR 5 UW_
O [ | . r Ul = 3| K ok
— Ul . — = <~
N ~| < 1o Al
o <]
IH = WI__
h]




CE 171> S2A 26 Hote] 71&5224 A%

O O O
O O O 0 O
O O O O
O O O O O O 0O O o] O |0 O
O O O 00 O
O O O O O O O 0O O O O O
o e bt 2 un _ L
_ ae s = =%
I e = g a8y < W R R0R o
. B I e - L i Bk K n R o~ O
< — — < =< — A_.E :A\_ o0 %0 on:
Z KO ol 0 n B | 3 w0 HU | =< KO < = ~ o0 | HO K g
FURRT RN = K AN = | o ™ l 80 | _ IS) <F ol | = o <
L= 2 Ay T T WDy Ssn B w5 n g < K -
L T B I = O T = B 2 T Mo | | 2| < s = U=
W< = = ™ Wz m U z;P K g 2N R e N T < W
e o <| X mA = - RO o o ) M ST T K W2
R WK T oz b s W S g g Lz T R
s I SN R ER o U M N g oo s g — g D O DR Doy,
W B S0l s Py B 2 BT Wy H gl ts 2 R g S5< w WX D g,
Ut S 87 ® o3 S g o B s mR ™ D U ® Do S L
— i <F = = UF ™ | N VS hlTTe} T E W 0 0 K0 ob o = S WL T 3
2 8 wr o oo © B e T == s L P = g 4w - HH =~ ST
R =g i D MW RS SR g g BT UL o A% w oW BTy
>~ [y ol = oF | © M oo | 03 | U o) i jen| Y o 0 T < Q= = . ol R
By Yy CETT S m MR pSwRY T g2 P UL ZEw
m = .r_rv ~ 2| &0 E__le = =__L|=_ w 8 il _.AAT EE i or | © | z0 © S % ok | & o oy W | ol <o o B
oR B por w0 =% ﬁ S A o0 m ogp W = e LA aourd o 3L 2
*® 8 w s <0 I SE G 5 R o gwm O % TS X G
= — Dn_ __R 180 A_l _l m <0 - ioll B0 < ~J n =__=_ o < ~ .
2w o ur — | = = | = 20w 2o 80 om R 20 W= ) o | D A
= L 3 N I d 2 s WM =<k gy L s N B
g |y |3 o w W T vk 5 R #w oz =7
W 40 W I M ul | = Ul =) Pl Ul <+ R Ul AT
" ul __c=_ U] _DI__ =:_t_ F <t _DI__ 3r uo
- 8 o v 0w o~ o o2 - e ¥ 020> 2 2 8 3 &

- 296 —



O O O O
O ol O 0O O
O O Ol O OO0 O O
O
O O O O
R 4 .

S L L B W
I o g ® ~ W ~ A ~soRy |
RO = U e M ¥ R
N L T T TR R
0 g 8 ® ey Ty T U g N R | Y
= oY K = o) TR0 ak i w o w oo s K <0 0]

W ) ok Ko — H I e RO<F R
= I R = - O SIS IRR K m o
= R Izgw o S, K Ko RO il
= o KW 0 OF g8 M =
R0 = =M iloJ | B o = 80 i | Ul )] <H =
il =W =X Egop MW B IW S o MWR T
R R R i S NN VT B TR e g T R
Fm W < Wy = ORI WE W, O Mg Lz
w_ |wa ol = Ul Rg g M 201 & ©W K Z = ob ok _ N B
—ok| o M o TR TF R < g R
B ok & Ul 0 3K | o uo | 30 z | Lo g Rl = =
mRO_S R S8 R o B O 1) g0 o) oy B0 Sk OF g
yuw R S 3 Mg w MoE ooy of

s = ol y _ < u (o 2 ul
ZW o = w R ® ro KB g X

= . i i - | K — =0 | ok [ == %@ = o0
- N __o._ =._._._ D_v 11O - __3._ ”_i = < ) Y
o) . s Ul 30 . | "° <tz Ko Ki = = 8 =

o“_o ~ - i RO | 2 e8] N
D = I e P i e R =
W - n u O D= EE e 2 PR R -

TR e (AT - ~ z ook R
ul A0 7| 7l ALy " oEl | R G o) s

M) H R g K | Ul Ul W | s o | o o |OF 17

Ul K] o 10 5 Ul =
Yo © N~ 0] D (@) — Al ™ < Tg] © N~ 0] D (@]
Al [aV] [aV] Al [aV] ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ <

- 297 -



AR s

¥
i
i+
&

7} 7]

O NeszzAs 247

O 2017a 71& i3 7€l AA HAirle B

AA H AL

N 2 71&e) Aolg Aget

~

td Zleds=e] AelE

ZA}S

=
=

O AA Harl&=3 7ule] TRL @A

(<% 172> TRLOUIASE) dAE 7=

&0

i

0J

H
il
X0
<

JlJ
e}
RM = _
= ECS
= = oJ| ol
R R N
W o) = B H
nd M M_'ﬂ\_|____o
o a_ﬂ__%rATMAT
l—lo o —_
I - dE- TR
8 S D T =
o0 [mo| || E0| Z K
WD g Jo R
N[N 0|
ﬂlc_omomo|gmo%§
w = o | ek 9 g
S [N o gl 77 30| o
KM M Avox|_..xr_.mx_o_|../|
RIS R
s Bhimatag
— |0l |0 o=y | M <
3l .OrEEMxMﬁo_xM_
K1 O:uﬂﬂol,ol_Dm_x
m o|_M=_N_=a_”_D._mo.r
Uo | RT 0| 0 A_:n._A.ox|_.
[=y|=n|= — | =
ol EAEAEAJ.::
D 00 oy | A3 2 i
< wl -
~ AE 4|O_.= [=>3
= i <
K
m
= = === s®®®
0J |OJ|CJ|O)| 0| o) o) o) T
— N|MO T O~ 0™

F=/RE>

e
(=]

<lgrEErE

SE N

=
=

<lgsE

O YT 7|E

L

=
=

o HN7|&=7|&=FE100%2

A ESE

PN Lo LE-t=1

o ol F 7[=0] 2FHAl Lo KEAIS}

Jed 52

® Q47=ETRLEA

TRL

=
K ki
_,__.w y
W
P

A 8>

- 298 —



oh &2
O ~rvte shdde) fobel /& sl 7e5E 2 $a% 24 23, 1%
e 5 el BokA, FREE 2. A% BokolA /P EA vehd

O 7lesES i 64.5%°1H 5. sk Eobrt 72.6%= 74 =4, 1. A=
b 60.1%= 748 A Z=AE =

At

(o3
o
N

O 71€3 Q&5+ 2. A% Boprl 42402 71 =4, 6. &3t Hofr) 3.7
Hom A vl 2ARUE
HOMAN Y 22 Dl
1 2HAE ofd Z2LIEE
100.0 4.2 a1 b a5 =(FS)
3.9 ' —
90.0 ,_..--"'"'_"""‘-'---..._________H‘S:S e o E=AHZ loT DIt
80.0 e g 2 =cl/=2/

rige
oy
—
i

I

I
il
JA

[0 n 010 N
oY
b |2

iR

L T .- Wiy ae g HERIA &5 D
M i e e g OIOIE Jjer ZE e

50.0 ' Y =2 Jl= (3238

2.0 T

0.0 4 otd oA Jl=

30.0 15

20.0 b gt s

10.0 oy 5 2 0=

0.0 0.0

ol & 2
1 2 3 4 5 6 (6”3?;'-3_') =
ADE otd el E <8
6 =W 2 =H
HESHEES
<zrtE BT Eopd] dEFE VEFE B TLED

0 2vle shdste] Bope] Hirle naRe mFolgs o] grrow

Eshow Harle el =W TRL @AI= 2-394 zolE B+

O "l=2 75.5%, ¥= 6.0%% SEHES HAor TRLS Hiarjse] A
Ao Y] ANEF AT DA v S @A 13

- 299 -



7.4 7.0

7.1 7.2 7.1 7.2
5.4
.9 .8 5.0
2 3 4 5

o3 1
75.5%

mETTRL B IL{TRL
<ZulE shi e £obd J2rE B4 9 IWe TRL @A)
(h AehlA 2 23 ) 4AE ok YUY 71E3HS)

O HAgaA 2 28 76 94978 8t
59.8%°1H 4/ FEF7F BT AAG T 7EFEd vLs A

O 71 =& 7|&+EFE Bl Rolxs 64.4%9 AGAA 7| Eo| Ak, ~Ant
E S Bopel HAl Wit 71&5E 645%F 90 7% Foks §le
O 7€dZF8E A A7 53 HEd BE QA7)0 34418 & =9
2 AT e Aew zAHAens HoA @ 2R s A
A RUHE s]&e Andos FREE o sesEo] e R
=2 Hrd
5.0 Total Aulr .1 64.5%
= R ETY g o=o ST
e » ° | g = [
| 11 HOMA NZIZE 644 40
¥ e1s | 12 HOMM 28Iz 574 41
3.0 i 13 2% =872 54.3 3.4
i | 1.4 200X 22 631 41
50.0 &e0.0 70.0 BO.O
= 7l=a=(%)
AGAA 2L 28 7]k JAIA 1 BYHA 7|9 VeFE 2 L85

dAH sk RUHY e Hurle Ray=e v

O AgdA 5 23 7 4A 4
? SHES ®on Hirls v TRL SA= 349

0] 79.6%%2 Y=Z
Al ZpolE B+

(e}

—]

O Harle Hf=d = &2 AMem, TRL SA= Hirjeol 44 &
dollA e AAE AS DA v sl AddA 1A

oL

- 300 —



U2 oAzt
= 61%  a1%

7.3 7.5 5 7.6
4.7 4.9
I 3.9 3.9 I
- i 1.1 1.2 13 1.4

79.6% EELITRL B SLYTRL

A B 23 7k gl s BUEY 7)€ Harle 24 9 Sul9] TRL 2D

- 301 —



(th 24 IoT 7|9k Fe8]/5&E/S4 ASF HEHNZ 75 71€(3F)

O 244 [oT 718 FE/78/87 AlS HEHZ 75 7ley A 7less
2 65.4%°|H 17 TEF7F AA HT ol VEFEE R
O IoT7]HE AlA EHE%“J 7NEe B FFS 38 A, [oT7]HE 8 A|
AE #EV|eS Hdol Vst & B9
O 7|ed=x85 XA A3 27) 7|&°] BF bA A& 4.1~4302 & =8
EE 7 e ALE AFEJerR A4 [oT 7w FE/4E/37
Az UEND 7% 7&e AR} 570 BF 453 B2 Yy
50 Total A\.rlg. 1 64.5%
45
“ L, jea = oo TS
= i loT 7| &
= & | 21 wNouga s 880 43
N - loTD| gt
: 00 ApgAae 64.3 4.1
L )5 i T EIDIES
50.0 55.0 &0.0 65.0 70.0 75.0 80.0

<2972 IoT 719 #8/4E/37 AS MEHA 75 7€ 7leFE 2 T85>

O 244 T 7% /52874 AF VEHZ 75 7€ Awls Bf
& "=l 69.2%%2 =AU SHES EHPer HirlE v TRL @A
T 2384 AolE HAE

O A% mawe] Bao] 154%2 & 29e RPOH, TRL HAL
W7)%0] AAF-AFE BAQ v FUs APEA 13

S -
15.4% !
a8 A6
21 22

mE TR ® g LHTRL

<2972 10T 714k $8/F%/37 AS MEYNI 75 7I€9 s BT 2 Jd9
TRL 24>

- 302 —



Mo ooy o N

ol
=

(2 Helele 71 Jr fe) R FF 71E(PR

=i

71k AR #E B Tg Tled BT VleFES 62.8%°1H 27)

AARE 71EsFEo] vEsds

L1 Hj el E

TEFF EF

O 27| T&7FY 7I& FF°l 62.9%, 62.7%= fFAIY o, ~ulE 3

AA B 71T 64.5%F 91 7s Eoke

i

o] o
WA @

=H]FToE ZAF 23 27 7]ewo] BF 53 FHEo| 38~43°0% E2 T8
s Ao zARgomz, wHely s An By 2 F
AU oR FaEE o1} 7lesFe] we Hobx Hrhd

50 Total Avg. : 64.5%

45 |

I [
HI
Ju
02

40 |
32 e

s
pg

ol |
Bl

™ o
L @

_t:__j\.l

r

3.5

o
~
g

H =
0d Iz
H M
x [z
=

ﬂH>|—>

30 |
3.2

0z
P

w

Q
HT
7z
N

25
500 550 600 650 700 V5.0 O BOO

<dlglolg 7)uk AX g 2

bl

i EL Z1ef] Hirle Ef=2 vl=o] 85.7%
SHEHES EoH Hiarle vl TRL @A 384 2ol& B

[e)

O Hirls Efr=ol =0l 95%% £ 35S EAow, TRL dA= FH
Zleo] AFs AR WA sull= AdTA A 1A

7.1 7.3
I 4-8 I ]
31 32

mETRL m=LiTRL

Um

4.8%
9.5%
. ; UES

o3
‘! 25.7%

cdolE) A AR He) W FF /1% AL 24T 2 e TRL BAD

- 303 —



O 54 std 84 79 Hd 752 64.8%01H U 2771 AA
Hit ol JleTEs Bidw
O = EIE7% stdalAred Hd S 3t W4, dolgrdt gk
A7 &L ol vEete FES BAw
O 7&dFT8E ZAF A3 27 7]lswo] BF 53 HEo 38~430%E =2 T8
EE JHAA Ae Aeg 2AFAORR, §EFA 4 Y Ve T2
=7t Zou} AR J)EfFe| W Robx Hrhy
5.0 Total Avg. : 64.5%
45 :
42 e | = s=o Jl== SR
4.0 : _’er =TT o 2':_ E
| @41 =Gl
i =ClT—= [ul
- | 1 Smaaolz 666 38
30 | Bt
| 40 ClOIEd DI -~ 43

ot&oi A Jl=

2.5 L
500 550 600 650 FO.0 V5.0 BOO

Hi7)E B vlxo] 77.3%2 4E4< &

7.2

6.9
IS-D I 4.6
4.1 4.2

B TR EILUTRL

<CFEFH KA WY Ve Havle A 2 Ul TRL 24D

- 304 -



Moo ooy o N

O HANY Asa/H HHA] UANLD &L BT | E5Fe] T0%E
dol W#e 2 Aean e

O
N

g

EHFaE A A} 27 V%ol BF 53 HEO 364002 & F&
= B AR zAFong, 94440 vk A5y A
TAT9} o] BF S5 FofE Hrbg

5.0 Total Avg. : 64.5%
45 i
E = s=0 Il 3R
4.0 i ® 51 = =TT = (=
’ S5H R Al &
3.5 : ® 52 ot & A
| 1 qssoz 3.8 40
3.0 st
: 5o OITMO 718 36

8 FAANAED =
500 550 600 650 700 750 80O

@AA A A5Y AR 2 F NEFE Y FAE

O 44A o] 718k

-

gl o

[e) =

2 A=A S$HE

=

f
82
o
=y
=2
N
iy
fu}
R
-
=
—
o
X,
I
Do
R
N
_>|~l_,
2
HI

(]

O Hirle Hf=d d= 13.6%2 @< EJerw, TRL @A Hirls
o AlF3 GAL W =l AE @AE EAE

ot

T2 7.2
13.6% o2
I - I I5.5 I 5.3
T 51 59

EELTRL B L{TRL

@AA A A5 FABY 2 39 1A% 24T 2 Fls) TRL A

- 305 —



(AH 2=utE st B E A% 5l 9 =4 FEHEES

O 748585 A 23 53 HEof 372 2 T8EE 7 e A
2 AERens, AntE @AY E At I 2 =4 223 Je
TAETE sou VlesEo] ¥ Zok2 ke

5.0 Total Avg. : 64.5%

45 :

a0 . = wao = 38
i =) =TT O _;F_ E

® 61! 7 =

35 i A0LE ot 22l E

5 6.1 <& =2 & =X 60.4 3.7
i HE3

2.5
500 550 600 650 FO.0 V5.0 BOO

(2rlE SRR E A T 2 FA BE3e) 7E5E P FLE>

O 2uE A E 3 I 2 IA B£F39] Har|E RegS vx9)
27%2 YEZ SHES HYon

£ 2=

Dy
=
N,
1y
iu)

T

O Hu/l% BAFol FHEe SHS
of AES A W

o]z ¢skom, TRL GAE HirlE

(g
Al
=
rlr
>
L
oy
e
N

6.1

BEOTRL W SLTRL

<ZutE B E A Sl 2 A 28319 Hw)e BT 2 Sue]l TRL 24D

- 306 —

| TRL ©@A= 294 Ao



h ==

O =8A2" 2ok 7l dEfe 7less 3 85 A 23, 2 =88
o] 83 HF B EHAR 2ulE ZARA )& Rolox &2
ToE7E 25 =4 JEhd

O 7l&FES BT 63.5%°1H 2. =85 o] &% 33t 2 54
ZAFEA 71&0] 65.5%2 JHA =, 1. 2utE A H3F
°] 60.1%% 7Fg A ZAEHAS

i)
We,
o
of
N,
v

O 7|4 F85E+w 39429 HHE HIon 2. 5T&8L o] &3 T ¥
E4ARH 2ntE ZAMREA T|go] 42H 02 T A 2AE S
100.0 S 42 a1 e as 1 AQLE ot &2l =X
%.0 —_— a0 CEANAH Y 29 J|a
ma as cE2 0188 stEB2 L
65.5 65.4
O I T BB o 0 2 S4 BB AQNE XA
i 25 24 2
50.0 . _
b 2,0 cE 2 HE H=E A
- 153 I THGHIIGH XA 2
20.0 10 =4 Jl=
10.0 0.5 (ADIE old&elE 28
0.0 0.0 4 SIEZAN ME EE D=
” ¥ 3 4 25 ¥ gHAHst
(EZEA2Y Folo] gEFE 7E54E 2 F85)
O Al 2=l e Hirle BT vlgolgtes SH0] dEHo=E E3t

=g Fo
oW Har)E tiv] 2 TRL 9A= 394 2ol& HES

O "I 66.7%, TF 3.4% SHESL HPom TRLES HIr|&o] AA
oA AAE HE SAQ 9t Sl A aAd 23
oy nrreg B3 7.4
ol "o 3 o=

7 | 7.2 .1
I 4.7 I 4.9 I 4.8
2 3 1

& OTRL B FLYTRL

(EEA 28 Fofe] A& R4F 2 e TRL %A

- 307 —



RHog ZAFYomz ~AulE -dH
e

= Ao
g8 g ree FaE Bou AR VeFEel

50 Total Avg. : 63.5%

45 i = s=o plEE =2
: = = =

40 SR EENEEE

a5 | | 1.1 SEA2E WA 64.4 4.0
! ol

3.0 ! SHEZ AL 2 X5t
i 12 C=2 Ng §2 57.4 4.1

2 | AA RE

50.0 550 600 650 TF0O0 750 BO.O

O 20te sase A=s 222" 2 29 /1% AW)e BATFe )
2o] 613%2 YEA SHES non HusE ¥l TRL BAE 349
A Aol BAL

O Hiarle Hfg=dl = SE
o] u

Qglom, TRL WAlE 7)) A4 &
Aol Ao NAE % W

ox
ol\
e}
2
[
'

o] &2t

7:3 7.5
=2 6.5% o=
16.1% 61.3% 4.7
3.9
- '
16.1%
1=1: 1:2

mEJTRL = ZUTRL

<ZutE e A3t SEA2Y 2 4 Vel Hwle B 2 Sule] TRL D

- 308 —



[0 588 o83 33 2 EA AR 2nle A B4 7)€ HA 7€
FEL 65.4%01H 27 TEFIVF 25 AA HF ol rEFFES RIS
O EE A= 7b 2UEHY 7&d 58 A= 7 51 AR o= Jjee B
T Jl&FEo] HIEFS AuEA A3Eta e
O 71E€AZx8E ZA AF 27 7]<o] EF 5d FHEo 41~4302 =& 82
EE 7 e ALE FAFHGODZE, EES o83 I H EA
AR 2ulE A B Ved FoES FFo] BF 53 EofE Hrig
5.0 Total A\T-'g. :63.5%
4.5 i A =
| ezl = A s 3R
40 P ® 22 = =T = (==
! cz A= ol
% i 21 algy oz 65 438
30 § EES EPIL
! 2.2 o8 &2 0= 64.3 4.1

=
500 550 600 650 FO.0 V5.0 BOOD

O =8e o83 3437 3 54 4u svle 24 B4 J1%9 Huslée
HHRe wRo) TL0%E YEA SHES ngom AnsE dl TR
WAL 2-30A AolE HlE

O HuslE BeTel ;L 9.7%9] &
o] NAE-AES DAL W Fus e 13

st

7.2
6.9
ol OlAZIA g7y a5
3.0% 3.2% | 71.0%
5 ; 4.8
4.6

53

6.5% S
8d '
6.5%

21 2.2

m&E| TR W ILYTRL

KEES o83 A3 2 5S4 AR 2nE A 4 7)1&E9 HalE RHT5 2 3U 9
TRL &A4>

- 309 -



Moo ooy o N

50

4.5

4.0

3.5

3.0

2.5

£
[
r
yg,
ekl
e}
o)
AN
=
>
re
)
2
Ko}
&
Ko}

N
>
>
)
s
1%
N
iy

O 8471& AsiFs) A L £A 7&ES EFFE0] 6298 B FAE
HAT
O 7l 54 Hxo) 4302 &

TutaIA\T-'g. 63.5%
;tS.l
| = ooy ST T)
i = =T = =
WaHmah A L
i 31 o om 629 43

500 550 600 650 700 750 BOO

£ % AR AZ A4 QA AT 24 2 BA SN2 1E5E 2 T

N2
o

It AlS AA QA AsiAs) =4 2 4 Vel Havle B
To] 786%% U= THES Bion HirvlE dHl TRL @4
oA Aol E B S

—_

ce
Ze
=3

O A& Big=de v divte] $H& 23
71%0l AES BAQL WA e AP )

2
.
gt
do |o

31

EE TR EIUTRL

AY AS A QA e 24 2 24 Aed) H20% 24T 2 Flg) TRL
@A

- 310 —



O 7|€8Z8% A A3 53 HTo] 3882 =& ZQ8EE 71X ¢
2 ZAFEFJeER (ATE Y =

< B HAStE 858 FFo] BT 453 EokE HUHE

r
ich
Ll
do
ol r% l-l
of
ol
P
N
>
=
Ao

50 Total Avg. : 63.5%
7] &
: i . a1 = oo s R
N s i = = =
s i c= 2 H= al
: 3.0 i 41 éﬂ;l;g‘? -7 66.6 3.8
= i

25
500 550 600 650 700 V5.0 O BOO

O (&=vE SHHTAYE 93D st xA 2
7% R{=e m=o] 545%% M & SHES Hon HurE
TRL ©@HA= 294 AolE RS

=
e
(n
rhu
N
i
)
ol
e
i)
2
ot
lo
A
kl

7.2

o=
alm

S

18.2% 41

mEJTRL = ZUTRL

(2vtE #ABYE 9D FA2A A

- 311 -



xr
iz
o

Mo
.wa

)

e
—_
o

g 7le gH He

of
K

i

]

0

sutE BY &R0 td Bayel 37}

=
=

Al

g 4 Qe ICTe) A= s ehloT, W)

c#e) MeE A E

ES -

2

2ARANE A

2

O A= A" =4

T

—~
file)

=
o

Hog Al
- e

=
5

-

4

S

el <A

3}

O U =AY ML 196230 AAW

oF

¥E

EN,

)

A AROR 5

2

3]

350l gtout, oM 4t

A wER Sdd

) 7ol R g o

[

7] #

o}
1

=
=

3

A

a4

FRew, AAA7E A

5|

O A9 g7 ol g7 2

)

R

A

)

o

Lol

o
—_

S
&

q o2 FX

3]
)

M= 77

22
il

il

o

ofell o

=]
s

1A= 50cmeE 94 27]

3]

Ay

Ij_’

- BE7E T SEEAAR

s

EAH2019~2020)1 thvl Rk YA G A=

Le]
i

ﬂﬂ

uj

J)
o+

&0

HHR&D)

- 312 -



- 20173 4dE =E20Drone)e] ZA AZE Ao R HYEHE JhedH =84
A4 d4te R 1679 9& =24 =2 53 R&D FAbo] EYdT
Ao, A el o2H309 ) thv] 457% Z=A =
O IER= AHAYES 7IHo= ZOLﬂU}X] CE2S 83 8Y A A9y
AEstE S22 4 FAHY 127 F=3 A E AA A=
O wER+= 20161 5¢ A5z FA171 & A33] o] o A Ade xg3E of
A G2 wt] s TR AS
O = =28 Ax"e o9 9 FHulg = l d?ﬂoi "%‘ E—‘ﬂ 7143

O SEXFHE BdeRors] 43 448w tule Adwe 71%e n7s
9 OAEs g4 Sls AW ICT 714 $8% 2rE sases a4
HAZ HESD Qo olF AANCE SBAY £ U CTS] A=e

2 AT FABHAA FFA uBY A=

O A%E S7keka 2 Agstd gulol 54 = U9 oare £ 49

o]

O FEWERE= ‘12»& B 209717 3729 F3ste] 4tigel A ALlE A
Aol oe AR APe 20T AYY

O =7t 9 Awatdel WEHAE 18374 112 3,370 AT 60%, 4 A
A 40%)S BEAE] AnAAS =28 A3

O 20169 ZEWER o2kt
HASIoH shAE] 2 T4

© TAY EokolA 21,4969 Ao ALk
ool Al 16,9999 Yo = ¢F 79.1%E AHASH

1—1::3:

O AAAR o= =A== tgk =7}

O eutvh YRR
@ BEe N LTI FEL AL T NI 28 AL E

A

O HAATL WA 202002t o]BoE WYY E8 4 §4L AD 7
A A P AT S 20149 9LHE QY ol 3L



= TRET 53 HEoA 3742, TEANZH S

I &okollA wi-¢- =& HAFE Hola U=

N

&3 ARl Al T ARTIEAA
o
i=]

O 2016 d AMA T&8& 83k Au]x~ AZHGlobal Market for Commercial

— 1 =

Applications of Drone Technology)2 1,273¢ @82 FAHEM, 1 T ALY
ZIHkA] Aol tigk RUE Eo] 4529 EHE ¢oF 3B.5%E AAE M =2

O =& 2de] = TRLE 48A(E34E = dUEs 37 3 5=
A SEAFFTSANT Ax7E A, Harleo] AA @AM A=
F AT gA v slle AdgA 23

0 FYellAE W< @ Floating 71%5< 713 A& S23 &2 &@43 423 A=
AAE 7Edste] stHEALE f8l AR A8 Solu, sUle Al dA= 7

iy
=
i
4
>
tlo
do

ol
= ;
X
)

N
=
i
Fo
e

O 9§ ARel o3td, FrHARE 20129 712 W= 1%, 9 13%, 55
7%, oFel 8%A 2021dell= w=re] AujHo] A <ofst= o] w= 49%,
T 17%, olel 22%, T% 9%e2oE HAFAZANA AAANZoRE wsld

Ao 2 ogstal U+

O
it

i)
ol
ol
k1
%0

o, oF 3277l A 2504

O =2 ¢ 11,000%t7](120 &) 2] F<U7] =&, dd=7t=2 Ao & FH

- 314 -



=0
=
gl

Nlo

1718] &-&o]

Np
L

=y
23l

[¢]

7 AR mEA DY, Fa

|

o

=]
T

14

< tl=el wste dojHoz dAlRoy AT 7Y

[e)
O 9

71 Mo YA EA T A AA

]

o

TG T

d sl

A

.:Il

o
=

1960t -5 7= 7]

Fel =pA A2A

J|

1
|

O T39 F<17]

o

=i}
=

e Y

bl

st A2 A 7]

[ &3

)l et AlFdxt 5o

b A4, 2

3|

3)
=

Ae 53 A 2.

7 %

3

k<]
gl

e e

Z}A

=N
[¢}

Al

4

MAEY 5 4

—_—

Z o
)

o

~

!
W
<
:lAU

1

°
o}
Tk

L
0

J)

T
NE

el
e

—_
file)

]
)

N
_fo_l
ar

~

;01_

oy

o

vleto

A7y Hag

AAN =

;:-l'

oo

X

—_
o

ojp
B

—_
fite)

il

B2 4oz AP we Aol 1

3}

%

=]
=

N

o

K

—_
o

,.m.o
T
i

n g
&
—_
file)

~

;OL

oF

- 315 —



H3E AHLHE

o
T
i
o

Bo

o
ol

o

0
o
N

M
oy

1l

0
i

SES Y

——
o

wK

1|

A A, =W =28 Ve AA T

Wi

ojp
o<

0
Hlo

b Ror 38

st zA7} A3 Folu, of

S

©

=

9]
ge] F TRLE 4WAE AT 7% He2TeA)s A% =4, A9,

A e g
nE =g

op
R

e]

o
o
R

Fo
T

np
"

.
o

o]
k=

dae el dEn
= B P G

°©

€]

dlolg 79k A%

A

RS CRE

=g AP F

-9l

P
T

E}

w

" Y

o] Az oA A7 Sol

==
QLN

SHH A A 7]

¢

Gyl

=7} Fx29 71

3+

MAXHo 2 st o] the

1
R

8 9 8]le=

o =

i

SEALY AL, B Bob ) F

q]__

el oF 327 ol A TheFg

o

A3k,

%

ojp
o<

O
blo

- 316 —



Kir of _
s o % A 2r g
= - R K < 2
- o % zr ol MH o s} <
ar o N 5 Mo ol N Lo & wl
A_.__._ B0 RM m K K < _._._| ol X7 Jol E_
~ R B ul K1 o Ko - do I T g
- K4 jol oF < W 2 — Jod > _ o
W 0 N ol ol & o Ml = 2 DO Ko
- < Z . on o z1 53 o Ay KO0
&a ol =3 0o = - 80 {0 =2 M % 10 mo =
. < & o g ZE %0 R — Do ul oo X g
or K oo £ Urgr o oF Han — —, @ U =
— I Woa o K — R o Lo S
Wo ogw W = g fgoop TE S Pl =g
~ .. Tzom™W 2 T Mo il %0 < 5o i X
™A e ol U — K Mo &= @
W B oma o < %ok &k ol o T ™ 0o
U m® = 3w 8ol of 3 X o = ur ar gw
R0 of H < Y ol F~ &% o = 7 .
SR WU W W Fol Z o @ ool W E
N X o URg U~ Ro TH TN Mo Uwrd 5
S =
— ol m b =
_ u = 2 =
= He s o o . [ i
o o o = ol - I 100 o o oop X0
*q 0 | n) ol fll =r ol
K B R0 g K = == do #;y S
N = RO JF ~ oy >3 K o ELl
3 K = Tl = iy ~ o G- RKo °
T R - ¥ @3 =2, W T W
- o {0 |_|_r|_ _|_._ Joil m_.u_.o ol ~ Nro — =] _||“_||_ A_ ~ o ._HA.uH ol o = 3
@ o Klo oo = < o) L _ T — RIowmo ROy 20
2 1M A Ko M K = % = ORI g W o . =
RO - &N & o = T foi o Kk o RO S o on & = op O
- =._._._ N ol =l < 1 o — ™ = - o KO 9 i _AI
nNO - K ol = O_ 1of N ol B850 N = — =— 10 _A_O o =
E_ A_l [e]] E ._A_l W_I =) A_._._._ & w0 = T_O ol 3 ~N
= R U N © o~ — I LB g W M T
o N@m N ol moaK Ko e TR X T
Tol_ Mo ok Uy T30 I R ogpw WO D
moof o I m) I I- 3T F 4 -3 O WROWER R OWB F
OF ffu k1 ™ Ul o KO <F M N ROor MUK R <K U T OB
o Ro %7 ok RO 2T
= ol I of ol Ik

- 317 -



O F8 23, o3, 718, 1829 $4¢ 7Wes & SWOT ¥
E SHBEYE 3 FHXA HFHZ 5EEA A
e 919 4 PFe 44

= Tl =

gl (River Drone) 7H‘?=I A

<TIENE T

‘ N2 H 2 C2 74 MRIZE0| Jjei 2R 0|S |
w
| vle | ugme s T SO 8 WeHE 4t BE e R |
| mu | amemaegEe S 4N TS Hep T AR |
(0]
| ma | mer o e e g T |
‘ N2 H SO0IE 00| EES 0/80 SLUETA U OIS KAB AN |
g
‘ N H Mo = saiaia|o] et 27} 3wo| 77 i wa |
712 | DY CSEIIRS HH T SE0= 7[R 7|Ht St AlE) \
S | s | SU==i=cl o ol CeAlAH 7159 Za50] (et 5.2 oAk
FT | el 2z a |
W || 712 | c=olsuzorEes ois Al UaE MzlE 0)2 |
Na | == mgu a7 S AppluAl o BUsE B ROrE 52 |
(o]
‘ 4 Hﬁw%ﬂﬂama7|fo|=-g*1ﬁqaum1atr° gt |
(s |[ wa | EE PR CREE s soR s R Seoe S8
3 x|o1
[ = |
W || on | EEAEISIRE APl Taoaaas Bl a8
T | a3 01e ne20A 5 =4
| A% | CEESAREYLSe NSPItAl Ot SUER BS KOS RS | ZUPEAJE] 7|90
EAJBjHO| Oj3 2=
o || =M | mvecEmicgs s s s | sftzial HHO= 03] 4
A=
Ex H S O RIS R T IRICE, B0, ATEAE §) 2T |
| S8l | cEo|cesaeu e 6o, SolER 5 28 s |
:
| 712 | el etwriRol cio cEAa A B2 Robai) 5 |
‘ s H A “ Sm 2710} 90 K|okH AH[0] <A1 7 $10] OJAKS E21 O |
‘ ) “ X|ois, 27 S4E Teoh| 22 Fels 2 e |
w
| m [ wwap 2 TeE sucs N nRo e g et |
(o H = “ sl SR IEC] MM} e A
‘ T H e “ S/0jME Oj] SES 0183 SHIASTAI Y SHHS S A 5

O 8, =714 8 49148 A9 9% 284 e 33

O = FANEAPY AHoR A Do Fayol FxH

o mg 7le

A 1x3tel a7t FolAE e, vld@ =9 Digital Delta Z2HE
2 1= BWSSBe] Aldl 5 FojoAe =ddd tig Hd Ve =9

2Assta A+

— 318 -



b
Hlo
w_m

o
O

i

KO

X

Ho

mK

14

9
i

o] =90 o3
ool 7% 7

tE

2 579 FopolA

KeN
=

AN

&1 5 9

2 A7}

2

wK

Gl

Al
a

& AA TR 9

T
A

O Iu =& 7]

apol7k glom Egol

L
T

U 417035

=

=

 63.5%

o

3

RYA

o Bl
FEokoll &85 7]ddl= of

S

K

)

o

3l

gl

1%

°

o2 HY

2] ool A
O =PrtEAE 7]Hko] He =4

A
ﬂo
T
Ho
~

X0

oju] 27 =elA =

L —

) Sy

sho] =520l A

o

O AA i dAAM =& A
Ry

Jl

EE2Al=E e TR
Agor A9,

=z

L

Eis

[e]
[¢]

#e) o)

d

gl

2

sto] HFa 39A AAAE A=

S

= U

L —

=2lo] H

[e)

T

GA 8 oA

d&elX = TRL
o] u]

1

T

1

ok & A4

, el A

o

3f) £ ol A

O o]y

O

;ou

Gl

BEEEEN

.

K

- 319 -



24, A T2

&F

2z

O 7=

o]
=

e HH3)

‘AULE 3
3}

O

& ICT 7<= <A

J

=

Al

Zl

=
T

rJ
A

K
w_

(

il

A X total care

6.[:5}_%

O

o]
i

)

02

—_
o

HEY=Z 5

2 JoT

At 2

3

%

o
=

=3
=

< yA=E

b gt /)

4=

9]

Gyl

oy

H

—_—

0

)

;AL
—_
o

ol
No
ot

o
A

alz
&

N

ol
~
file)

oV

L1
=)
(]
L)
©
B
(=]
2
H
70
=
T

- 320 —



32. 94 & 5%

O & A v 53 AA=EE ofdet 25

H
| 2X1e 20 4% AEY Q2 S &S
™
= ICT Jl& 9} 828 ALE stalde ASS st
e EO M= Jls L SIRCEE AlAE iy
=™ =0t

SIHM™EHE total
careE 9|t

SHHEE MM o7

‘A0E ot 2] F| [P EE total care| '=QAZA IoT 8 2R | |'s&H oL E
Haop A mEsH 7lgH (& fIS SHHEE A (7|8 85 stEel| |/ SHHEE ds
g2 Ak HEHE | (M deeE 1T 71| (Zle'e =W ookdE| ([ XHY g2 =2
MUY F=Za SAl0| |2t K= R ol T 2| ZOFS| 4K} A MY SHHEA(ZS,
HEICT 7l AACl| |= &d 71 7Is| |81 7l CX[E=H |2fsE X)) Xl
Asg ot 2|9 |dels fis =2 2| (282 fld HY 2| |[48@E+ 7180 s
ToYs 2= I [HES HOo2z o |R IoT HERZ 5| |SH2Z Xt ot
sAEE)EE H o) (sHE=A B AF [ (7le 88Y Y of| |[HEEE ASUHLe
HEUEE Z2ore| §| |2 EE AME i | [dael 2dZ2t 75| |2 A 2H2g +
d REY Y 7| Jles ME U=EF SHH=A HE
s o/HE =L EE9 452 i

- 321 -



A

)

Pdae JEs 3 2F3) 7]

S

1. 2~0lE

b/

Hn

Hn

)
7ol
o
o
ok

0%
—_
o

oo

=R =
= 5

(&=, 7t

A 3

!

X
i
nF
il
Nro
w.o
)
i)

o

o

—_
o

A

X
i

=K

Ho

K
~

_Z._
~
o

o

)
bl
S

A A

538 AR AT

A% %)

al

gl

—
o

=&

)
1]
S

DAR =4 B AE A e

Ho

T

N

—_—

)
ul
S

B

3

—~
o

o
o

o

=

—
o

aL
[¢)

Z1edE Al

aL
(¢}

dE A

)

o

e 7le

314

E] g E] H (interactive)

—
file)

N

i

el

N

<
=K
T
B

2
< A

- 322 —



il

A X total care

S

2.

o

o

o] Ay W3l A 9 3D mapping 7|&

=
a

3}

Bk
02

—_
o)

e

ofo
o

Wi

_
fite)

A

)
uj

0

A

mvo
o

7ol

o0 EE ¥©Ad¥ Green-LiDAR AlA 2 %

o =& ©Al¥ Topo-Bathy LiDAR Al 28l(HW&SW)

]

sl

—

2 348 us s 9

}

;01_

it

e

3

A

o

gl

—

~H

N
27

08 9l 2

o

A AAM Az AP 7l

- 323 —



il

—_
o

A

p
L

o

—_
o

o

Ay

o

X0
Bo
i
M
o
o
oy

ﬂo
A
o
(-

X
—_
o

o

=
=/

i+

TH

<]

ﬂ,ﬂ
;OH
o

K

N

Ju
vAO
[0

o

—_
o

o

B

oo
o

Wl

o

[oT-ICT 7]R®F A]

=i}
=

A

Optical Remote Sensing 7%

=l;

5K

o HlEolE o} AAT T

A 7 #&El 7E

) ol A5 AsEA 2 AE AF Ve

BN 5

7

S 2~
T

71RE A Ay s (

)

ol

9]

0 IoT-IoE-WoT 714t FLE A 9] AjdA|

- 324 —



o

LiDAR, SAR #3238 tj

oflt
Iy
rf
>
[>

@,

FAEA HHAY A BY F o)F L AFEAE FYF 5 Uk ZE A

of & It &

FPV(First Person View) E&<& @83t HAAIZE vgAHA]) F5 L A=
A e

USVE EH / =8 FHo|&5F7] / 3HE =29 AA AA ZUEF 7]

=

A Fo| o] Bl (actuator), AA(HMEE, 2%, FE339 F), HEAES 1HI
Fail-safe 7]%F Al A-&H|3 st #e] =&

s "M = A B HW AArE Vs

H Y AZE S E 93 = E2A 28 (2HolA) AEEiEE =4 2 o)

— 325 —



il

g
Jo

Ho
o]

=
___l

p—

ot

—
o

& A8 e 71ET 2

=k
=

A A7 o] A7)

S

ho] AdelZRE ¥

0O

5l

P
T

o

e

!

e

Jr
o

o

—_

;o‘_
Jo

N
&

e

N
~
Ho
+

—_—

) Zw_
mK
"
o

o

~
B!

Gy
0

—
o

‘B4

g ZleE Aoz A

)

TFH2E

ol
=

A E ol &
LA”AL 710 o H )&

gl v

=

=

AA A

3l

ul

o}

°

O 718M e ZHZHAEHHZE 67)] Eoke}l 227 A H7]) < E oK
!

ﬁ

o

el

N

Hn
K
Il

—_
o

oo

‘.a

==
‘:I.T

[ZUE F/e AA

=

=
17 2 A &8 e N,

3

Al

}

k<)
ya

3} 29l B4& 9
EE
- 326 -

s WA7E NE
oke] 7 MF7IEE kSt AA T

al

Kl

A3
A=

=i
=



CoBg A A AR ST A ANH7 FAFARKD)>

THFIE} AF7) &2k

A% AN B Y] B8 SHRIE TE

A 7 AS ok AEY R 719 SRR T2 7%

(Sensing Sector)

FrolE ok
(Super-Storm Sector)

Y
N
f

=

=
O,
%
off
N

[‘E

i

ik

(i

re

L

Mo

o2

N

i

2= NS Ho - ~ _
e AHe B8 285 2R A oWineme of Wate) EIE 71

ATAVT 7]k TAES dlEH 71&

sl Eal Dok AeAls B =l g5 Foskddd Y Ve
(eco Sector) AR T AZ710] 7)Wk A%5d s3] V)&

]:L‘I o H
AP Bol AAPYAE A e )%
(Ant-Depleton Sector AAPAE 91 5 TR ) 7N

SRR} AAISE 31 oAU El(Amenity) 3-HdA] 71

- 53 Ho : 8 -
EK/]hﬂtl-(f)i]n(]tlon Sector)]: TARE 71518 459 TR B 75 Ve

- 327 —




ST e AFE 7180 9 ) AlFTV|ERorE

AU ES A 7 st AA 7= 71E’ o] ‘2ntE shdE] A
¢ A

O “AWlsst 7|Wke] iy spHd

RUHY /)% o] ‘zulE A
=]

o

BE} 5 EE SN A% o D) Roke} dA) 7bed Aom wd

HIA T
= 20f
[Sensing Sector]

[Super-Storm Sector)

=."]

s8
SAISTHOHHE 20k
[Urban-Flood Sector)

fedl =]
SToi s
=0F
[Eco Sector)

DA Z0F
[AntI-Depletion Sector)

s
OIX|+=82
=0k
[Multi-function Sector)

— 328 —

ADE OIS IS OFEEAL X XD}
EE=AIAHRiver Drone) JHE 1=

\6} 22 J|gt s o Il

v SSH OHMEIE B OIMEE M5 NHL J|&
\e o




7h AEd A Bl BRIV 8 s EYUEHT Te

O (7]%7319]) ARG - B - FAEY FF/FE AAEE FAVNA A S
FAAAY T siHARUET e

2 A
O A=e E5F A=Y & g 0T 78 A48 Av & FH/7%F &
v 7|
O =& A 7ts 3ds ZUHH 8 &8 dA8A A ad ot =&

3) AA B Z28Te H

O <% ZEUHHELE A&d =X 3 T

Positioning System) i

do
i)
o
>
o
S
([@N
D
'}
<
o
&
D
[}

O SEICCTV 94 71N A=esl SABAMHAA, A eq, Ad F7)
4 2UEY 2 guis s

O A7}8 &2 EUEH o] GPSIOT A AA7|E 7N

1 g Wyt
f Egamag i )

®

Grmen Laser

-

FHEY FAAA F F7] & SARYER Ve MEED

O CleAEEE) +9/4F g1 Axu g 2702 53 5% #39 25% 3
W2 2FAARA AENEE B SFRUHY 6 g 25% A

- 329 —



st R UE " 71% As is-To be

To be

oI

i

o

K0

a

n0
U3

oF
<+

00

p—

=

180
!

o

RO O

LIEHE
=
[
T

o B o5
Hr <0 <o

a

n0

<l

Dz <

© 5 a0 <
0
)

<+ R oo
o U0 wo

o) W Ko il
o7 < 10

Ho Ul

KD

m0 ol <F

n

Hr
)

Klo

-

<0

As is

.

-

0%
—_
o

1o
o

o

7

4 BA 7hs A A

2

O &84 2 7IdaEsh

to 2=

S|

O I7F XA 7| 2EAG = AA

oo
o

o

.m__.o
Nr

B Y

J|

Bis

MFEUEE HE Aoz AR UEY Fa Fho o

S

O

EuFE 5 AR ZAEYE G AA Al

Al

—_
o

14 1 total careE 9

S

O

28

bl

i
o

- 4 [oT 7]%r

&

A ok

- 330 —



O 219UE AMAY A7 Zeol= uk AYMAY &P RPN 57,
B W AREE 7)E
O ATA% 7t AAAR AT L T AR A

H
O I EXF V-world 719+ B} AR} §& 715 sHFNHE L ASHRE A
T X533 e

O IoT HIEH A 51 AR/VR 7|t shAIE & 440, EYEH, 9 2 &g

7

O AMAVESA Z2EZ g AZHE IE F3}

SensorCloud® Live-Connect

Live Streaming Data, Remotely Configure Networks, Change Node/Retwork Settings, Update Firmware..

'.,.,-’ﬂ351_

Worldwide realtime acceis and bi-directional communication with your wireless sensor network

| e~ )
- i
Sensor Network The Cloud Interface

CAAUEY Z 718 A JHAA 75 71& AL A=

=

O CleAdss) JdAdA 2 71k S RYUEE Ve 3 90% T,
ICT7]% 7IRke] 7 /0] 73_ = &= 80% T4, st AldE F
A dAA N 7N A5 s Jle &Y 80%

- 331 —



AV ES =714k AR AA F57]1%E As is-To be>

Hs T@R W
W oWy K
6 oF <F o m K
o m W=
amw w53
oJ <+ M ol =
~ 5 & w
| o) O [ o
KR ow C ] od
[} ™ o <0 ak <
QT w0 @ o
Clgwu ag X
un o mﬁ oo
i { = o
z D ok o od ™ E|_
T W < S e R 5
O NS DR _
B T Moo W O
a) U i =
T B
o= . ®W ok
] K o= —
0 R’ u o Mm_v __AnIv.
o W =g
K{ ok RO =< o =0
el R R
Rour w oAy <l
n —_ r_:_ x__.
ey [©) RE o — E_._ <
@l g R g
<| p¥ =omw_¥
R oW W S K
Kz - zp 0 RO
) 0lp of % i ol &
or M ELD %
H L " 1o 1S &
o an B X _
Klogo i~ Oy b 0
o ~ i o oD )
H B KRS W o

O &84 2 7Idas) oT 71ke] d4A407ee T3 T8t A AA

to =L P

S

=
=

Aol Moy Bg &} A

A A

5

ksl

o W

.Z:l

N

1o

AAs &g 5 &8 AA

Bl

S

-
[€)

7}

=
=

AA T

A e Rl B R

5 =
T

§_]_.

o

L0

=
o
4r
</
ol
o
ojp
Coul

by
s

ol 24

3|

FAAR ARG i

S

=
T

o u}

=

45 total careE 9]

S

O (A%<
Al

O

—
o

Usv

- IoT Y EY = 7]

- 332 —



Tk AlRISE Zdke] Fol g SHEYUHY Zls Y

O 1€A9]) gutdel 93 A2 =Y E f(Volunteer monitoring)3} A] 7138}
(Citizen science)”|qte] Hodg RUHY S F3 313 Hdoly F57|<=

O A&z BUHY 2Age] F497 2 #fr7le A

O HIZE HEAA=RY Aidd ASAR 253}, 44 2 £471< N2
O =AY AERANZ TS AT ARz EHF 75 7<e

O IoT 7| #54 YESZ A% ZUHP ARFF &

O UX 7|yt ml=} HArAg 7&

O 7Wd A&FAA APFE s FHF <

1
:

O C1&WLFE) 2rt=E 7 o Ze)

A mUHY AA 7F B A5E3
AR BH D A U A58
o g o

=

OH

4
&

o

- 333 —



I

=

To be
o1

cl A0l

AOLEE J|8t

.

4 Z2UIEE HAHo SSXNY 2

&

t

s}

o

ESR

NA =

A

390
[€)

7h= ARl

o

=

9] #Fo48 3H EYHH 7]E As is-To bed

As is

SOtEHA A2

0l

S
a%

o

0
oW
<F
iKJ

K
T

Al

o

| 0120l 24

=0
= —

Kir
-

H
RO

o)

-

~J
Ho
&
iKJ

o]

Al HlZ0l

H

bS]
=
0

3
H
=4

Ak
3 2l

k

=

S

|

o
R

LIEIE XA O

'.

oFs

4 ARATOZ

staol
O &84t 8 71

oy

Al

A

Gl

FHde JRs} 5 EF3 7

J]

O zntE

)
oF
il

-

T AR AF AA vk 5 AeAd FA 8

283 shzl

dloly

[e]
- EEs

=
=

o

N
A

)
&
—_
o

- 334 —





