Contract
by and between.

Cuyahoga County, Ohio

and

“Related Photogrammetric Services;

T (the “Contract”) is made #nd entéred into this
ay of, 013 by and between Cuyahoga County, Oh (__“the Ccmnty”), ont béhalf:of
the Departm atof Information Technology and Kiucera International Inc. (“Kucera™), 4

Ohio corporation.,wnh principal-offices at 38133 ‘Western Parkway, Wil _oughby, Ohio

44094 (“the Provider™).

WHEREAS, the County issued a Request for Proposal Number:26543(“REP#

26543") for Aerial Photogtaphy and Related Photogrammetric Services, for the; County

Departmint of Infortaation Techislogy /GIS Department, and.

WHEREAS, Kucera is the'RFP awarded provider of Aerial Photography and
and’

If of stich sérvices of Kucera
upon ‘the terms and
1,.';._.:.3135,

tises contained herein
ticiency of which is'hereby

Scope:of Agreement, During the terni of this Contiact, Kucera shall piovide the

County wuh Aenal Ph@tography and Related Photegrammetie Services as
is agréement. If in the event that a discrepancy exists:
le A and this agreemént, the terms of this agreement:
1.2

contmue in effect fora penod of 12: mdﬁths from the connnencémcnt date 7
(3/18/2013 through 3/17/2014) at a cost not to exceed Sixty Five Thousarid Five
Hundred Dollars and Zero Cents. ($63,500.005,



agrees t0 pay aﬁ Charges xmromcd by‘ Kucera

ARTICLE [II - PAYMENT AND INVOICING

3.1 _'Pa yment. During the térni of' thiis Contract, the County shall pay Kucera forthe
services rendered to Cuyahoga County upon the.completion of the project Pncmg
Schedule attached hereto as Schedule B,

32  TInvoicing. Kucera shall invoice the Cqunty for services rendered hereunder upon
the completion of services. 8aid invoice shall describe, on 4 line itefn, theservices
tefidered, the date rendered. Kucera shall submit or:glnal 1nvo1cc(s) ‘to:the
following address:

Cuyahoga County Department ‘of Triformation Technology
Business D artmﬁm
1255 Euelid Avenue, 4% Floor
Cleveland, OH 44115

33
; _prodeed however, that sh
commcn d pursuant to Oth R"
retamed, pendmg_the compietmn ‘of éaad _au_di.t_,
4.1

mjury to or death; of thelr respective subcontractors or empl@yees) or '10__ : of or



Tiability, loss, -

damage. to tangible real. or tangible personal property, to the extent that such
age orexpense was proximatcly caused by the: neghgent actor
1 misconduet of the party from whom
s p ssubcontractors, in connection with
j Servxces Kucera-shall:not be lable under this: Section 4.2

for f.__amages caused: by service or equipment that is riot furnished by Kucera under

this. Agreement.

orrﬁ'esion tir" th

6.1

conditioned upon the Cotmty p"cwidmg Kucera prompt wntten notlce of the
claim; allegation or action for which. indemnification is sought together with full
information and reasonable cooperation and fill opportunity to control the
response thereto and the defense thereof.

ARTICLE V'- CHANGE ORDERS AND APPROVAL PROCESS

5.1

top p de services in excess of tha pnce hnut Kucera shall prev;de such services
at/its #isk.

ARTICLE VI - DISPUTE RESOLUTION AND TERMINATION ARTICLE VII -
fDISPUTE RESOLUTION AND TERMINATION

Dispute Resolution.

a) In the event of any chsyute o dlsagreement between Kucera aud the- Cou ”'y,
either with respect to th ifite of thi :

respect to the performan:
resolved in the normal cour iness,
.each party: will appoint a. des1gnated officer
purpose of endeavorifig in.good faith to resol
adj ustment (G such Sectmn or prov1s1on of thls Confract. The

paities: believe. to be: approg on-with
'Such ofﬁcers will discuss the problem and/or negouate ‘the. apphcable section or
of any formal proceedings telatmg thereto. During
1 reasonable requests made by one party to the

other for mfoxmatlon wlli be hono d in order that each of the parties may be fully
advised in the nethxauons The specific format for such discussions will be left
to the: discretion of the designated. officers but may include the: preparation: of
agreed, upon statements of fact or written statements of position furnished. to the




other party. NQ formal proceedings for the binding arbitration of $ich dispiite may
‘be commenced until (i) resolution as contemplateci in this clanse hds been
‘ansucessstul and. (i) either of the parties concludes: in good faith that amicable
tesolution through continued negotiation of the matfer in issue does not appear
likely and so notifies the other party.

The rights and obligations of the parties under this provision shall not limit

t fher party s rlght to terminate this Contract as may be otherwise permltted

6.2

6.4

termination is for the-convenience of the County, the Conts

Termination for Defalﬁt Either party may terminate this Contract, ifi whole orin
pait, whenever such. party determines that the other has failed satisfagtorily to
fulfill its obligations and responsibilities hereunder .and is unable fo ctug such
failure within a reasonable period of time, not to-excesd thirty (30) calendar days.
or such longer period of time as may be specified. in ‘writing by the terminating:

party, talang’mtp consideration the gravity and natare of the default. Such
termination:shafl. be referred to as “Termination for Default”. Upon determination
by weither party hereto that the other has. failed. to satisfactorily perform its
obligations and _'ponsﬂ}ihues hefeurider, ‘the party seelﬂng termination shall
notify the defaulting party in writing of the. failureiand of the time, period that has
been established to: cure Such failure, which time period shall be'not less  thian
ten (10) days 1t the: defaulting patty is unable to cure the failure within the
specified time périod, thie-par seekifigto teriinate fhay, by giving written
notice thereof to the defaulting party, terminate this Contract, in full orin ‘pait,
as'of the date Spemf‘ ied i the notice of termination: Kucera; however, shall be
paid for all services and/or materials provided on or prior to the dateé of

termination:

Termination for Financial Instability, In the eyent that' Kucera becomes

instable to. the point of (i) ceasmg to: conduct business in the normal
:’makmg a generai a351gnment for the benefit of creditors, or (iif)
_ : emuttmg the appointment of a. receiver for its business or ity
assets, of there:is a fifing by or against Kucera of a meritorious petition in
bankruptc ‘under any bankruptcy or debtor’s law, the County may; at its option,
1mmcd1atcly terminate this Contractiinder Section 6.2, the “Termination for
Default” clause; by giving written notice thereof.

Termination for Convenience. The' County may terminate this Coniract or any
order under this Conttact for its convenience and without cause. Ary notice. of
termination ‘will be efféctive 30 days after the Contracior receives it. If the
actor will. be entitled to:
s delivered before

compensation for any Deliverable that the Contractor
termination.



7.1

Schedules Incorporated by Reference. The following Schedules arg dttached
hereto and are incorporated herein:,

Schedule A — Kucera - Project Understariding, (inchiding Statemment of Work)
and Methodology

——fchedule B=Cosr# Invoice?

72

7.3

14

Relationship of Parties. Kucera is performing pursuant to this Conitract only as an.
independent -contractor. Kucera has the sole obligation to supervise, mariage,
potiteact, direet, procise, perforin or ¢ause-to be performed its obligations:set forth.
in this Contract, except as otherwise agreed tipon by the parties. Nothing set forth
inithis Coniract shall be .construed to ereate the: relationship of principal and
agent between Kucera and the County. Neither party shill act or attemipt to-act or
represent: itself, ditectly or by implication, as an agent of the other pamty or its
affiliatesor In.any mariner  assuime-or create any obligation on behaif of, or in -
the name of the other party or ity affiliares.

Force Ma‘eure Neither party will be. liable to. the other party hereunder or be

'deemed to be m bréach of this Contract for any failure or delay in rendering -

performance ansmg ot of causes beyond its reasonable; control dnd without its
de but are not Imuted to, acts: of God ot

‘Notices. Wherever onie pity is required: of permitted fo give t notice to the other
pursant to t ‘onitract, siich niatice shall be deemed given when delivered by
hand, via certified mail with returtireceipt requested, Vi, overnight covirier with

------

signature required, and addressed as follows:

Tii the case of the County:
Jeff Mowry, CIO
Cuyahoga County Department of Information Techuology
* 1255 Euclid Avenue, 4™ Floor
Cleveland, OH 44115

In'the case of Kugera:
‘Kucera International Ing;
Ronald Martin
38133 Western Parkway
Ohio 44094-7589




notlﬁcatlon purposes by gzvmg the other party wnttcn notzce of the new:
designated recipient of address and the date upon which it-will become effective,

7.5  Severability. If; and only to the -extent that, any provision of this Contract is
declared or found to. be 1Hegal unenforceable or void, then both pames shall be

 relieved of all e’cshgatlons ansmg under such prowsmn it bemg the mtcnt and

;suc;h fon to thc-extent necessary’ to mak' legal and en’forceable ‘Whlle
preservmg s intent. If that is not possible, another prov1s1on ‘that is legal and
enforceable and ach1eves the same eb;ectwe shall be subst:{mted If the remamder

sub.stantzal. chfﬁ“-'..;
_permit'ted:by law.-i

1.6 'Wa;i-‘v‘ . No d‘eiay oromi

: 'y' e1ther of the parties of any of the covanants, condltmns 01' agreements_
to be perfomed by the other or any bréach théreof shall not he-construed to be-a
waiver of any succeeding breach thereof ‘orof #ny other covenant, condition or
agreement Herein contained. No change, waiver; or discharge hereof shall be valid
unless in writing and sigded by an -authorized répresetitative of the party against
which such change, waiver; or discharge is sought to b-enferced.

77 Survival of Tetms. Termination or expiration of this Contract for any reason shall.

arty from any liabilities or obligations set forth in-this Contract
arties have expressly agreed shall sutvive any such termination or
expiration, or (ii) remain to be performed or by their nature wonid be intetided to
be. apphcable following-any: such termination or. expiration;.

not rélease eith

7.8  Headings and Interpretation. The article.and section headings used herein are for
reference.and convenience only, and shall not enter inito the Interpretat;on hergof.

Governing Law. This Cortract shall be subject to interpretation under the laws of
the State of Ohio, and is subject to the review of the County Prosecutor’s Office
as to Jegal form and correctness. Venue in any-action brought under this Contract
shall be'in Cuyahoga County.

7.9

710  Security Standards. ¥ ap licable, Kuéera shall maintain reasonable security

standards consistent with the security of the. Cuiyahoga County Information
Servrces Center, upon recsipt of such standards by the addressée idextified iri

.1. These include strict control:of access to data and maintaining
c’onfidénuaht,y gainied while carrying-out its duties.

7.11



respect to all services:performed hereunder and agrees to: and dQes hereby actept
full. and. exclusi abi "ty for payment of any and a]l contrlbutlons Of taxes for
social security, U J

or annuities “ﬂGW )

i work perfo 'ed under the terms ef tlns ccntract a_nd
lawful rules and regulations and. io meet all lawfuI
; "be 1ssued of.pr gt

7.12

7.13

7.14

dlso agrees to indenlmfy and save 'harmless Cuyahoga Caunty frcsm such
contributions or taxes or liability.

Assignment. Kucera shall. niot asmgn, transfer, convey or otherwise dispose of
this Contract, or its right to execute it; or its right, title or interestin or to-it or.any
part thereof, or assign, by power of attorney or otherwise, any of the moties due
or t¢ becoe due under this Contract. without approval of the County Executive
by resolution,

Contract Processing, Kucera shall submit one (1) original contractudl agreements:
with original signaturesito the following:

Cuyahoga County Department of Iiformation Technology
Business Departinent
1255 Euclid Avenne, 4" Floor
Cleveland, OH 44115

- Commencement of Contract Performance. In ordet to protect thie intetest of
 County this contract must be executed by the County Executive before
tion for the services or products set forth in this conttact can be

executxon of thls agreﬁment by the Cotinty. EXecutwe, the saingé w111;’:’ne provided.
at Kucera’s risk, and. payment therefore can not, and will not, be made unless and
uiitil this agreement is approved by the County Executive. Upon apprival by the
County Executive of this contiact, however, any and.all prior performance under
this coniract shall be deemed rafified and said performance shall be deemed to be
included in-this contract. Payment(s) for sald ‘prior peiformance shall not increase
the amount of the contract. limit..

ARTICLE VIIL- ADHERENCETO ELECTRONIC SIGNATURE POLICY OF
8.1  Electronic Signsture; By éntering into-this Centract; Kugera, its officers;

employees, subgotitractors, sub- gran,tees agents ¢ ns, to conduct this:
transactmn ‘ny electromc means by agracmg that aIl docu .ents reqmrmg county




affixed by Ciiyahoga County to said docurnents shall have the same legal effect as
if that signature was manually affixed to'a pape,r ver_sion of the-dogument.

82 Co ompliance with ORC. Kucera further agrees:to be bound by’ the provisions.of
: Chapter 304 and 1306 of the Ohio Revised Code as they pertain to Electronic
Transaetions ‘and to comply with the ¢lectronic signature policy of Cuyahioga

County

Centract to be: mgned and delwered by 1ts duly authonzed representatxvc as of the:
date first written‘above. _

Cuyahoga County, Ohio

Edward FitzGerald, County Executive

Kucera International In¢,

/Johin) Antaloyich Jr.




Schedule A

. p mary ‘Servides. and assectated data products Kugea Internati
mew (Spring 2013) feaf off; 4
gzmacrotnangulanon, digital eiev&tlon model (DEM) review and

R rer

-needed to support the image: rectlﬁcauon The ortho.‘i

_ spemﬁec{ agcuracy feqmrements, 48 veit

ypdate : stereocompllatlon and color ‘and. infrared dlgltal orthophotography at 1"=1007: scale, 05
resolutmn govering:the County and 500 uffer

) tiigital form du‘ectly at the”D.,S’ target
y.. The

be: checked ail refined o | : g g nagery
will be: rectified to. sod ; h Amin
__iedi ‘imagery wnll be batch and manually _

processed to the final; orthophotography

d'::a thurough understandm" the - 2013 proJect requirements by
'orthophoto project for C uyahnga County in 2011,

1 | ‘The pro;ect worE will be accomphshed in. full accordance with Cuyahopga ‘County’s 2013: Aérial

ices REP Scope of Work, including conformance with
ndards. By ths ASPRS Class 1 accuracy standard the

elated Photogiammetric:Sel
rge:S,cal,e ’Map Accuraey

dlsplacement in; relamn to-the
seale), with no individual pomt'dlsplacement exceeding thiree tite

icy standards will be i

aerotmaugulanon'resu]ts and combariﬂen of dmage/map ¢oordinates :
: y inst: then- correspondmg fi

'decumentatnon of resul
'apply to structure fops Aan other elevated fedtires rapresented i SFe
i ' effect although Kueera; will utlhzc technolegzesr- :and processes; as

: perfomnng an 1ndependent A ufacy check in the samg: fashion

as; done for the Coumy s 2011 pr _ m the

project metadata, The project orth hoté gréphy will anly be. cons
' ,accuracy testmg

1

©Kueerd Inleinational; Tic.; 2013



Proposal for 2013 Aerial Photography and Related Photegrammetric Serv;ces

LCuyahoga County, Ohio
PR" IJECT UNDERSTANDING |

e i

Project Dat'qmsﬂj‘

The datims used for the Eapture/measurement and delix

e, m_measuremanLHnLts_WIJIi)_ﬁLn_ll_S survey feet.

ety of the project data will be the: NAD83 Ohio.
North. State: Plane. coordinate system horizontal and NAVDSS8. vettical datuiiis as specxﬁed All

:Count' Suppo

rt:

The support Kucera would tequest of thc County: ‘other’ than des:gnating persons of contact: would

includery

R ‘Demgnarmg pﬂot area and reviewing/approving pilot area deliverables.

o Timely review of dehverables to ensure-that all data listed in the transmittal is recezved and no:
datais missing, corrupted, improperly formatted, etc.

e Consistent and thorough QC.review of data. sibmissions

In relation to all of the. abo
required to best accommocfa {hie County’s suppqrt capabllmes o

Agproach.

In order to-complete the work in g-timely, organized; and. cost-effective maiiner while maintaifiihg 4 high
level of qualit and. accuracy, Kucera will utilize a systemanc phased approach incorporating. the:most
advanced Llable, proven photogrammetric; control surveying, and aetial imaging technologies and
procedures. The major phases of Kucera’s approach in generalorder of perfory ance will'be as follows:

1. Project Initiation:- ‘Finalize scepe of work-and document.in project plan. Review and orgamze
project source data. -

2. Ground Control' Surveying - Survey photo:idk or fargeted ground-based’ control points
thiroughout the County for use in georeferencing/ aeft '_angulatxon of'the aerlal photagraphy and
Accuracy testing/quality: contml of the orthophotography

ie GPS-IMU Survey ~ Perform aerial flyover/photography of the
540 digital aerial cameras interfaced, with airborng GPS/IMU
the aerxak imagery and aitborne GPS/AMU results. Provide

3. Aerial Phitography/Aih
project arep using Leica
> ec S8 and v

, Kucera will work: dooperatively with the County and. adjust processes as,

2

@& Kucera -Iiltemationa!,.lnc.,zﬂiﬁ?- :




P__‘gm_posal fo 13 Ag_ria} Photegeaphy and Related Pho;tdgranunetriczSenviées

4. Aerotriangulation - Use a soffcopy aerotriangulation process with .ground and airborne

GPS/IMU control survey nput to. check and finzlize the georeferencing of the project aeriall

imagery.

- PROJECT UNDERSTANDINC

5....DEM Update Stereocornpilation — Photogratimetrically review the existing/source DEM data
~and update/angment as needed to support the ortho image rectification, _

d digital photo imagery and ortho rectify t6

" 6 'Digital Orthophoto Production ~ Orient triangulat ortho rec
fectified imaggry into final ortho-

yeviewed/updated project DEM. Batch: and manuvally process
photography.

.. Project Wrap-Up/Metadata — Review project specifications.and t:r_ar_a_s:_z_l__‘ tal/deliverable records
to:ensure all specified data has been received and approved. Provide FGDC metadats,

' Ther-wqrékiphases.will be performed concurrently to the_:.ma?_ﬁci:m fextent piossible-to maximize efﬁCienQY

and accelekate: turarovrid/completion times. Deseriptions of the procedures, technologies, and:
quality contrél measures for the.-various phasés of the project are provided in. Section ¥

this proposal submission.

Kugera is highly experieiiced in the work to be performed and has:more: than sufficient: capacity and

j :ce__tp_ab'i'lit_y.:t'o\.succes‘s'fuiiy gamplete this'work. Kucera has fio r.l'la‘jer’eﬁﬁeﬂmsmg‘aréiﬁgc'omplg;ipn_ of'the
woik oo sehedule and i ‘conformance ‘with the County's specifications and -expectations. Kucefa
petformed the same project in 2011 for' the County arid is vefy famiiliar with the potential ‘issues and
~means of addressing, These potential issues include:: . ‘

e Airspace access around Cleveland Hopkins and Burke Lakefront Airports+ Kucera’s flight
' crews have extensive expetierice-performing aeridl flyovers ov _
‘Buse and other atess: having restricted airspace access and regularly perform aeri

yovers in

Cleveland Class Bairspace. Kucera’s flight crews will provide the appropriate air traffic control
centers. with copies:of the project flight plans and ¢
and ‘will. work closely and cooperati with ‘the centers throughout the flyover petiod to
determitie optimal periods of airspace access and fo take advantage ofall available windows of
access availability - periods of suitable-Weather conditions, Aircraft assignmients will-be iade
so7as to ptioritize completion of the flyover work in restricted areas w indows of access are

- openvand to:redirect t to €nsure restricted

o-from restricted and non-Testricted areas as necessary
area.coverage is obtained as early in the flight seasonas possible while simultaneously making
maximim progress on nonestricted image coverage. :

o Elevated feature di_siortion ~ Kucera will -add breakline déta to-the source _DEMEE'zis-*ﬁ‘ééded to
e proper tectification of elevated liner features, such as bridge decks and: overpasses,
's Leica ADS ‘camera technology will eliminate: distortion for a significant number .of

¢t large city, Jarge airport, military

slans and 4 detailed description of the flight parameters, .

RNATIONAL INC. o 3

ON PROPESSTONALS - PHOTORASMETHIS TS

@ Kucera International, Inc., 2013




Proposal for 2013 Aerial Photography-and Related Photogrammetric Services
Cuyshoga County, Ohio |

PRQJECT UNDERSTA' | ING-

e Downtown area shadows fr ym tall buildings — to minitnize shadows from talE bmldmg n the-
] id a cera- will: ‘plan the flyover so that the image capture of this: area.
orccurs close to:mis y when the

o Lake Erie watef dréa colorltone ~the continuous strip image capture gharacteristic of the Leica

ADS40 aerial camera technology Kucera will use will higlp eliminate un-naturaj {one/coor Shits
in ‘thé Lake Erie water area. Kucera will also use 1mag procgssmg techniques s -described in
Proposal Sécﬂon 3 {Methodology) to provide optimal water area‘image radiometry. '

-+ Tall Structure “lean”/displacement — Kucera’s Leica ADS40 continuous: strip image camera

technology helps to gmflcantly reduce tall structiires “lean” by prowdmg 4 high percentags. of

‘ : X 'Ili decwasa the ﬂlght line spacing'and increase

areas (6.8, downtowi

} ito prmude= addrtmndi feature centere views and support
Feovering: demgnated tall structure aréds.

Cleveland,:
production:of

’Deliverab’]es*

i Progect procedure plan with flight/control -plan, master tile index,. pmject outiine, schedule, quaiity
controlplan, equipment calibration:reports, aircraft FAA. certifications asneeded-

L ?fehmma.ty color rtimphategraphy

Acrctriangulation:
. Digital aeroﬂiangula’tiunr-mpoﬁs- :

®  Uptlated DEM data-used for orthorectification in ESRI raster TIFF ot othet specified-format

-Digital:Orthophotography:

“Uncompressed, tiled 3-band color (RGB) orthophotography.ifi. TIRTFW format
Uncempresﬁed tiled 3+band CIR (RGI) orthophotogiaphy in TIF/TEW format

‘SID-compressed, tiled 3-band (RGB) color orthophotography-
SID:compressed, tiled 3-band (RGD CIR orthophetograp
JPEG: Zﬂﬂo-compressed tiled 3-band (RGB) color orthephotngraphy

. & @ . .

11l KUCERA INTERNATIONAL TNC. | : 4

nmmmwunwm

( OO AP Hlif‘ I\IT)R\HIIO,\ PR()I E SHE) -
@ Kuceta International, Ing., 2013




] ioposal for2013 Aerlal Phﬂtegraphy and. Related Photogrammetnc Services
‘Cuyahoga County, Ohio

PRO]ECT UNDER’STANDING____

bt A

J PEG 3000-compressed, tiled 3-band (RGI) CIR orthophoiogl‘aphy

Jcoe—

#

E E Couniywui& SID-¢ompressed 3-band (RGB): colot ortho mosaic

- SID- compressed 3.Band (RGI) color ortho:mosaic

.

1) F?I‘Df‘-mmphantmetftdata o : B

o Note: Altertiativitp separate 3-band color gnd CIR image deliverable is combingd, 4-band ety

All project deliverables will be owned by thie County:

i

SEROGRAPIBE INPORSE \?If)\s?ilot- 5 'Slﬂ‘v QH"!((‘I'I(K‘RA“\H-TRI!GT'E ) " . o
© Kucera ifernational, 142,:2013
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Proposal for 2013 Aerial Photography and Related Photogrammetric Sexvices
Cuyahoga County, Ohio _
| METHODOLOGY

The jitimbered sﬂngcﬁonsr describe; Kucera’s. methodology for each phase of" projei:t, followed by
Kucera’s proposed completion schedule:

[1._ PROJECT INITIATION

i

" determine 1

ER "gmfgc:t Review/Startup

Tininediately ‘upon. nofice of award, Kucera's Project Manager: will convene. members -of the projeet
management team o 1&view thie scope of work; specifications; deliverables, schedule, and administrative
requirements. At thi project review -meeting the Project Manager will solicit questions and
recommendatioristo be preserited to the County

ference ‘with: the

ibsequently schedule. a “kickoff® ‘meeting or phone con 2 -
and. addréss any

nes of communication, review the scope -of WoE
2d to the project.

The Project Manager ‘wilk's
County as-needed to establi
outstanding questions/issues reldt

ural Plan:

12 Proced

g the kickoff meeting/conference the Project Managet will prepare a comprehensive. job write-
up and project procedital plai,. The procedural plan will inclide a summagyof ‘project procedures and
deliverables, project completed. schedule and :milestones, flight ‘and cotitrol Tietwork diagrams, master
sheet - tilefindex, and quality coritrol plan/acceptance criteria for the project. The plan will be
tevised/updated as needed over the course: of the project 1o reflect approved procedural changes and.
-additional proceduresfinformation as fequited. ‘

Followi

13 Tile System:

or theCounty’s 2013 projéct will be. the same-as used for'the:

sotdinate grid hounded. A représentation of the 2011 project.
iie. is shown on the flight/control diagram provided. at the bick of:this proposal section; In the
se for the 2013 project Kucera will review the 2011 tile scheme: with the County to
any changes are desired and will ‘adjust the flight/control as nieeded for any changes.. The
finalized tile:schéme will be rcladed iii the project work plan and used where applicable.for tracking and
‘teporting the project status, ' .

Kiicera assurags the tile: dimension used
“ounty’s.2011 project, i.8;, 2300” x 2000

initiati

- .In the same fashion as 2011, the tile scheme: will providé-‘¢overage of the Lake Erie: “crib™ area,
" breakwallg, and suitoiiiding wate

tea as required by the County,

1.4  Plight/Coitrol Plan:

Kucera will provide the Coutity with a flight and ground control plan for the ‘project in GIS andfor
‘hardeopy forin for the review:and approval. The:flight/control plan will provide suitable/full coverage of
-all tiles and:will show the tile system i relation"to flight lirie and control locations.

KUCERA INTERNATION?

OGRAPEHE T ORMANONFROFE SUON AL S / DHETOGRANIIETRIS TS

AT

@ Kircera hiternational, Ine., 2013




‘Proposal for 2013 Aerial Photography and Related Photogrammietric Services

‘uyshoga Countty, Ohio
. ' METHODOLOGY

o : 0 o

‘Kucera'u§e:s the Leica FCMS flight managerment software suite for flight plan developmiént. The: ECMS
_‘program incorporates the:til index/project boundary and reférences a digital elevation model (DEM) of.

the project terrain to-ensuie; oper flight fine location/spacing and sidelap-is maintained.

1.5 Source Data Reviewy

I the project initiation’ phase Kucera will teview afid organize/documer t the available. source data,

request clarifications.as needed; and will report any possible anomalies-and missing data to the:County:
jew and resolution. Any solirce data found/determined to possibly allow a-significant cost and/or

fime Hvings 'iil;l't.;hd_;_groje{:jt will be broughtto the County’s-attention for furthetfeview,

‘The primaty source data for the 2013 project willinclude:
| . -:E?xmuﬁd control monuimetit and Qoi'n_t {ocations ~Kucera retains records from 2011 ﬁt_(j;j_eét;
s Existing DEM Ku:t:_e‘r'airetains“cépy from 2011 project
» - Tile schenie.~ Kﬁcéra,retajnsc@gy from 2011 pmj_épt
o Bridge and overpass location data/file — if available
s Construction projest location data/file — if available
‘Note that Kucera alfeadye»retains' [ i:_opj of miich of the project sonrce. data‘ds prodlibe__c.liacquiréd;fﬁ‘r the.

Cotinty’s 2011 project and will not requiresany significant titne:to recall and organize this data as needed
for the 2013 project.

[ CROUND CONIROL SURVEY

r:e;pjrgpasaﬂ'.e:neim;ik.-of'grqund control points in relation to the p_ttq'_etj:m"ide aerinl photography flight
lines and project avea.

The ﬂig’!}ﬂcontrol diagram provided at the back of this proposal section shows Kucera’s initially

The project ground contrel will be spread fhrough. the County in a fashion which supports aceurate
georeferencing of the aerial photo. coverage and thorough accufacy testing of the, projectwide .
orthophotography:. The gtound conttol will be newly surveyed and/or existing photo-identifiable feature
or targeted monument ‘points. The ground control péints will be combined with airborne GPS/MMU-
based sensor position data:for-input to an asrotriangulation process to finalize the image- georéferencing,
Actoralof approximately 15 ground control points will be used for theproject. :
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..

The groiind ctmtrol gurvey work, will.
experienced geodesist: The work will be

dnsmpu of trafﬁc d1s rbance of pr1vate property, etc. Surve,y Clows wﬂl catry proper 1dentxﬁcat10n

be performed/overseen by 4 :licensed: Ohio surveyor and
conducted in a manner ensuring:maximum safety and minimal

o :(second order or hnghcr hi

'targets wﬂl be. removed

23 .

Exlstmg control-stations *

reach descriptions obtained from the:

: ded for: bnefmg and data as needed befote: gomg into” the’ ﬁeld The
. ground survey work will be prede:rmnateiy confined to public rights-of-way-or areas of property-ownet
Existing Control ReconnalssancelRecover _

ich are used in the. project control. netwotk
ntal, third-order or-higher vertical)-and wi 1 be located/recovered using to-

5 1 P

Cera ana/or tne boumy

Bipee]

il be. of appropriate accuracy’

County, NGS database, or “other known ‘sources. Photo

doeumentationfreference for each recovered pomt will-be obiained and included in the.project control

- report.

24

Targets used for: markmg of ‘existing grout

‘approximately 18" - 24" wideand 6'- 8
oni paved areas will be: painted. Theta
sibility and pointing accuracy:on the

affixed to the ground, while tatg:
50 a8 to assure maximuprpossible
color-beig white on darker surfaces (6.8

nd.moniments: wﬂl be iti: the shape of crosses or tees-with legs
long, Targets. on unpaved-areas will be durable vinyl properly
ing work will be performed
photography, with target
iblack-on lighter surfaces

grass, asphalt, older pavement) ;

,_ nd new pavement) and the control point being located at the outside: apex of the target legs. The
umtil the aerial flyovers ¢ and ahy necegsary refhghts are completed, Unpainted
fthin 2 -3 weeks of flyover completion or sooner-as needed.

2 S' I’hutn-[dentifiable Feature Points;:

e e i At e

Phuto-ldentlﬁable control pomts w:ll by

- distinct, GPS-occupiable feature -point locations visible.in-the

;i roads, corners of congrefe pads and: sidewalk blocks, etc:

-mi points will be.included in the pm_;ect ground survey report.

Any newiy surveyed cantrol pomt locations will be field-marked with pk naﬂs, chiseled crosses, or other

such semi-permanent marks; . Photographs. and/or descnpttons of the: point Tocations will be prepared for

field reference and ineluded.in the project:

sontrol teport,

Al niew ‘ground control points will have coordmates established on the NAD83 Ohio North Zone State
Plane Coordinate System:and elevations

established o the NAVDSS veitical datum. The coordinates

and gl ations will be surveyed to within-3 - Scm accuracy. All survey-measurements will be in' US
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e

New control points will be GPS surveyed in kinematic fashion (1 ~ 2 minute cbservation tire) using

TOPCON or Triimble dual freguency GNSS/VRS receivers operafing off the Olio Virtual Reference

‘Systen (VRS): Kucera has previously used and is cu rrent}_y"rggis'teredfor_the Ohio VRS. Tn'the event of

1 swue ik the VIRS o ather ause o or-wsability, atle GPS observationt procedres (26=-3¢-minnie———
dbservation time) will be used. The. processing of all GPS observations will be performed. usitig
‘Novatel/Waypoint GrafNet network adjustmient software, with output.of point coordinates, elevation, and

| aceuracy residuals, “Thi observation data is-also submitted to the NGS'OPUS network adjustment service,
- as acheck of computed coordinates and elevations.

29  Survey Report:

A survey report will bie fiirnished as a project deliverable and will inclide a stimmary:of procedures used,
listing of points an
poitt locations.

rrespanding surveyed coordinates-and elevations, and photos/descriptions of new

210  County Checkpoint Surveyins

f A

Forthe County’s 2011 project, the Couinty targeted/sitveyed ground points to be used:

: : for:the County’s
accuracy verification purposes. Kucera assumes the County will do the sanie for the 2013 project and
will coofdinate with the County surveyor. with regard to the locations of the County ‘chéckpoints in
refation to Kucera’s ground control as needed to-ensure the checkpoints are tageted ‘pridito the aerial
yover. It is generally assumed that the control ‘and checkpotnt: focations. for the 2013 project will be
essentially the same as for the 2011 projeet. '

(3. ABRIAL PHOTOGRAPHY / AIRBORNE GPSIMUSURVEY ]

31  Season/Environmentl Conditions:

The project aerial photograph ‘be performed.on a first-priority basis in the spring 2013 flight scason

(approximately April 1 - A 0) after grass “green-up”, before significant emergence of tree
 vegetation, and as soon afer flight plan approval and target placement:as weathes (clear, 1o -excessive

‘gross winds)-and ground (ic smoke, snow caver, fog, flogding) conditions permit, The photography will

only be taken during the time.of day-(approximately 9 a.m. to 3 p.m:) when the sun angle.is greater than
20° to minimize shadows. For the downtown Cleveland tall structure:ateas, Kucera will petform the
photo flyover cloget to the noon hour ¥ en-the sury is'it peak height, so'as.to help minimize tall structure
shadows. .For the. airboriie. GPS/IMU wetk, the aerial photography will be taken only at times wlhien at’
least five satellites are observable with .a PDOP of less than 3 and the cutoff ‘anglefelevation mask- is
greater than [

Weather -conditions ‘will .be monitored via. direct ‘observation and weather forecasts obtainéd through
computer.access to the National Weather Bureau, the Weather Chan nel; and local flight service centers:
The Project Manager will ‘maintain' regular contact with the County thiroughout the aerial photography:
leted flying. Computer printouts: of-weather sequences

© Kucera International, Ine., 013



The aexial flyover will- be performed from Kucera's twin-engine
Tow-wing, turbo-charged aitcraft

-

mmentatlon The axrcraft can be

are FAA: dirworthiness-certified,
ﬁgglmcagamt_v_for_sm hours of continuous. flight, and IFR. weather

‘operated efficiently and safely at speeds dowii'to 130 mph.as; neededfor n;gn quaucy‘aena; dhata Captiies
‘The alicraft are: eqmpped with GPS-based flight management:and riavigational systéms and have; Novatel
'.duaI-frequency antennas mounted above the camera port for girborne GPS. “The aircraft have two sensor
ris,. provxdmg ilie ability to concurgently earry both the digital camera: and another sensor system (8.8,

e camera, lidar system).

* ‘The projectwide aerial photo. flyover will reqmre approximately 42 fhght }mes and 700 flight line miles,
translating to approximately 7 “on- ling" flying hours. Kucera will be committing one- or more of its
twin-engine aircraft to-the: flyover and ‘with: these aircraft will be: able ‘to: complete the: photo- flyover

“within 1 - 3 flight sessions. Kucera's aircraft will remain based. within 3 few: minutes flying time of the

~ County until the flyover is complete:to ‘ensure the ﬂyover is perfornied i the shortest poss:ble.-umeframe
© with cons:stﬁmt ground and lighting conditions, By minimizing: flight segsions Kucera will befter ensure
ability te readily achiéve consistent tofie and color balarice in the projectwide orthophoto coverage.

33 Airspace Access:

Kiiéera s flight créws: ‘have. extensive expenence petforming aerlal flyovers in class B/C airport/city,
(eg. Cleveland Hopkins ; it) military operations area§, and othet restricted: airspace, Kucera's flight
crews will provide the :appropriate fiaght control centers with ‘copies of the project flight plans and a.
detailed description of the flight parameters, and will work closely and coopet y with the centers
throughout the flyover period to: determine optimal periods of airspace access and toiiake advantage afalt
-available windows of access availability in periods of suitable weather conditions: Aircraft assignments.
will be: rhade 6 :as 0. pHofitize completion of the flyover work. it restricted areas i
saceess are open, and to redirect-to-from restricted and tnonsrestricted areas as negessary 1o ensure:
. resmcted area covirage i is obtairied as eatly in the flight season as possible while simultaneously makmg
| on-restricted image covetage. "

The:project aerial imagery ! will be: acquired in.direct 4-band/RGBIR digital form using Kugera’s Leica
ADS40 Tlarge forinat dlgxtai aerial cameras. The ADS40 t ‘hnology meets. all project sensor
spemﬁcatmns and represents the most.advanced of direct digital aefial lmage capture techna i
‘continuous sweep/pushbroom lirie scanring for acquisition of the aerial imagery i continuous fligl
51 (“pixel carpets”) ds opposed to individual exposures. The imagery is captured with 10 ®
matxc, 3 color, and: 1 infrared) 12000 pixel CCD lines oriented for nadir (straight down) and
_ t-look 1ewWs; Kucera’s ADS40 cameras have 51 $etigs sensor-heads featuting: improved
Hmage quahty!fhght condmon latitude and capture of the color IR image band at the nadir position:in full
- alignment with-ithe color band. The ADS40: continuous. strip imaging: technology has ‘a fiwinber of
' ;advantages over frame-type dlgltal cameras (eg DMC, UlttaCam) for a project of this'nature (i,
_predominately tithanized terrain), including the following: '
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o Significantly reduced seam Tinés in the gaptured imagery; only between strips and. not ‘between:
individual exposure frames. Reduces-time needed to:process/mosaic. the imagety and reéduces
becuitence of mosaic/seam. lirig: andmalies. - Suppoits expedited greation/delivery of
orthophotography in apreliminary form. o

e Significantly teduced overall Teature lean within the captured {Tagery, dueio Captiting atte
vertical view of each feature-at the center of the flight swath within: the:ling of flight.

D540 color imagery is captured by a singlé CCD line in the nadir position as opposed to
le. digital cameras as are used by frame digital camera systems; and:is not:susceptible to
image “fringing” caused by slight mis-alignments of thé component camcias.

¢ The ADS40 proyides multiple sets of “complete” sfereo coverage of various vertical

exaggerations, which allow for optimal 'stereo viewing and increased: vertical pointing-accuracy

in various types:of terrain (e:g:, urban canyons, flat residential or:fagm areas, steepiterrain, etc.)

“Note that Kucera used the ADS40-digital camera. techinology fﬂi"g’nﬂidﬁﬁbto surveys bf'is.._counﬁes

in Ohio-(iticluding Cuyahoga County in 2011) with excellent results.

35 ;i_Fii"_'fﬁtLHei ht/GSD and Exposure/Integration Time:

The flyinig height used for capture of the aerial’imagery will ‘b approximately 4800” above mean ground,
yielding a ground sample distance (GSD)/image-resolution -0f slightly higher thari the desighated 0.5°
target resolution, The exposure/integration time used-in capturing the digital imagery will be:in‘the 1.5 -
.4 millisecond range and'w

& determined by the image resolution flying altitude, camera seftings, scene
‘and. lighting ‘conditions, and. aircraft speed used. The integration time will be adjusted: as needed for
lighting ‘conditions. during the flyover sessions {o: ensure proper CCP-line based image capture; The
sensor operator views histogra ;

vof the imagery as captured and adjusts the cainera imaging/integration
settings to provide:even éxposuré throughout each flight strip. ‘Special attention will be given to areas of

siguificant transition in scene color/reflectance (.8, land area to Lake:Eri¢) to ensure proper 8Xposure:is
maintained in the image capture. : -

The ADS40 cariera technology does not require forward motion :Qﬁﬂpensaﬁqn (FMC) ‘becaunse ‘the-
ADS40 camera captures: imagery continuously as the plané travels dowii the flight line, as opposed to'a,

Cin‘time. In‘the continuous capturg process the -image ‘and ‘plane -motion area

Kucera’s ‘proposed ﬂ_'i_ght plan for fhe projectwide aerial photo flyover is shown on the
flight/control diagram provided at the back of this proposal séction.

The flight lines of the aerial photography: will be Giienited in a noith-sonth direction for-efficiency of
lurnination. “The photo flight: lines ‘will generally be spaced
ent iimage strips. With,
ge for-elimination of

coverage afid to minimize bi-directional _ oto flig
to.gield a side image coverage overlap of atleast 30% between ad

: sidelap provides sufficient co

©Kucera Intemnational, e, 2013



Proposal for: 2013 Aerial Photography and Related Photogrammetric Services
Cuyahoga County, Ohio o

METHODOLOGY

o - s i P

excessive. lean of trees and other vertical features at the edges of the flight swaths. Over the downtown

Cleveland an'd';:;e,aiher designated tall structure areas, the flight line. spacing will be reduced and side
coverage overlap increased to approximately :80% provide optimal féature centered image views and

support creation of “true” (no radial distortionflean) ‘or near true orthaphoto-coverage for the ateas..

- _Q'fmiﬁi.maflf;_ga;ﬁﬁ,ist-e‘;‘emoyed_:fran; the oversampling of the p

NIR). The ADS

The flight lines of digital photography Wil bo bxtencec and increased 0 IUTMDET Suffictently o provide
stereo image coverage beyond the project arca boundaries (including designated ‘buffer) and of all
extraneous ground control poirits, and also ensure that 4ll orthophoto coverage can be prepared as full
modular image tiles. In the line-of flight the digital:photography will be taken ‘with continous (100%)
stereo coverage at varying vertical ";g_ger,aﬁﬁ ns through-the digital camera’s e 2t Yook
CED lines.. __

3.7 Cfﬁb-'aﬁﬂ'ﬂlf-' Control:

_ With the ADIS40 digital camera systems, camera tilt and ctab ‘dre extremely Timited and will be well

within 3° at: any point in 2 flight Jine and 1° average: for an enfire line. Tilt and crab correction:aré

dchicved usifig the camera’s internal TMU linked fo the camera’s Leiga PAV30 gyrostabilizing mount,

providing; very: fast-and accurate respoiise to:any altit hanges of the aircraft. Any residual €rab is
] 1 Broom sensor head,

38  Lnage Band Acquisition:

The ADS40 digital camera irﬁagefy- will be simultaneously captured in registered 12:bit panchromatic,
RGB/color, and NIR/near infrared ; length bands in the 465-‘885"=nm_:'spe_cti'al.,--fatfgge.,_.£835488.5 rim. fot

s “beam-splitting” telecentric/trictiroid lens system will provide: exact separation of
and NIR wayelengths:

39

The digital caniera imagery is initially captured on the -camera’s témovable imass memoty units (MMUs).
Within 24 hours of captuie the imagery is downloaded from the MMUs to hard drive and, shipped or
otherwise delivered to Kucera’s headquarters office for downloading on to Kucera's dedicated Condor
network server forinitial réview and further processing. ‘The imagery is saved on the MMUs uintil it has
been successfully downloaded and reviewed at Kiicera’s headquartess.

' Throughout the aerial photo acquisition the position and oricitation of the ADS40 cameras is-accurately

measured using Leica TPAS airboine GPS/MU ‘technology integrated with the:camera systems. These
measureiments are applied to the captured imagery to-iniitially establish the image. georeferencing; which

is checked against ground based control and refined as needed through the aerotriangulation process.

During the AGPS' post-processing, 4 very fobust KAR -kinematic ambiguity: resolution (fixed integer
golution) —1s impleménted; along with an analysis of the day’s $atellite configutation and PDOP, satellite:

~signal standard deviations, atmospheric interferences, and :fb’rwgr‘d]_r;eygrée plotsto. attain ‘the most

accurate GPS solution available. The GPS and IMU data are processéd together, with the IMU data being

"
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Proposal for 2013 Aerial Photography and Related Photogrammetric Services
Cuyahoga County, Ohio | |
| - - METHODOLOGY

thioroughly analyzed to ensure;proper IMU behavior and accuracy with)

used to fill in and adjust the GPS results as needed and the GPS data being-used to minimize the effects
of aircraft «dife” in the IMY ‘measurements. The result is a GPS solution that is over more rtefined. than
the: initial processing (the inherent drift is also removed) along with 2 highly accurate set of orientation
angles for each exposure (a Smoothed Best Estimate of Trajectory). The AGPS/IMU reduction results ate

- image anomilies, _
stereoplotter to verify sresidual parallax or bids due 6 airbome. GPS/II
“. anomalies. An aerial image quality report is prepared documenting the m

 provided s a-deliverablejn hardcopy and digital form alon '
' iejected imagery reflown at the first possible opportunity using
of the flight swath or block: Reflights will be made in'the same flight pattern as the accepted imagery and

ensure that.the proper flying paramciers are fottowed for e sstort The AGPS/AMU-survey-resuits
can be furnished as part of the project control survey report and can include photo coordinate listings,

data accuracy output, PDOP conditions, flight trajectory plots, and other relevant survey data.

31 ._
ic Ltea ADSA40 digital cauera’s raw (Level0) captured digital aerial imagery is.downloaded from the
camerd.§ yna g

evel 1) image swaths. The Level 1 image swaths
try, resolution; ctab and tilt level, absence of
k the: stereo imagery will be: ana on.a

-éyeg checikééj.- fbr‘.'é.cc-:épfable coverage, exposufe?jfaﬂlo_
For each flight swath image bl

 with the corresponding: flight logs: All
same catnéra as ised foi the baldnce

will overlap into the accepted imagery as necessary to provide coritinuous photographic coverage.

312 Flight Reportand Tudex:

5.2 deliverable from the completed aerial pliotography the County will be furnished
of the completed photo acquisition a )
ual flight line center locations (as det

ith an aerial flight

io Deliverable:

Being in the form of continuous image strips for entire flight lings as opposed ‘to many individual

exposures (i.e., frame camierd imagery), the Level 1 georeferenced  ADS40 camera imagery can be readily
- rectified to the source DEM and composited into'a preliminary “draft” version-of the orthophatography

for delivery to-the County. Fot this project Kucera can rectify the Leyel | imagery to the source (2011)
DEM to produce a “draft” vers the orthophotography. and furnish this draft.copy within 2-3 weeks
time of the aerial flyover for thie, » general inspection and preliminary useprior-to-receipt of the
tisialized orthophotography, This “draft” orthophotography will be accutae-to within 5 and can be used

by the County for review of the aerial itn ge ‘quality and as interini Qﬁh'OPhOtG'g’f;aPh?' for suitable
applications. '

3.4 Image Storage:

Kuicera's raw and’ processed digital camera imagery is stored on 400 GB BLT tape. with a 20:year
expected shelf life. Copies: of imagery ate maintained in both, on-site and off-gite storage and treated as.

s miemiory units (MMUs) and cofnibine processed withi'the airborne GPS/IMU data using:

or other georeferencing
inspection resulf§ aid,

corresponding resolution and flight date attributed index'of -
fnined from the AGPS/IMU aobservations) in shapefile-or

| KUCERA INTERNATIONAL INC. o 8
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_ Pmlms«al;f&r 2013 Aerial Photography and Related Photogrammetric Services
~ Cuyahoga County; Ohio

4.1

A==softcopy-—aerotriangul e process - will he :ﬂ‘\}f"d' to_ check _the  AGPS/MU-derived

: gcpfbﬁ@ren;ing/driehtatifii‘ of the aerial ifnag{éry arid .'feﬁne!finalize.;‘thés_same as tequired for the DEM

* review/stereocompilation and final ortho image rectification work.The initial input to the triangulation
pracess, will include the -ground-based control points. and: the camera location/position and ‘orientation

data from the airbotne GPS/IMU survey, which together will allow the process to converge-o: a final

solution with a minimal number of iterations being required.

For ‘the ‘softcopy. process a Leica ORIMA soficopy aemtr_i_ahggnlatidn workstation’ will use image

correlation °~t¢¢hnoldg§r to. derive from the stereo.aerial imagery coordinates/elevations for“manuaﬁ_’ﬁz
selected andfor antomatically generated triangulation points. ORIMA is designed. specifically for:
lly generates hundreds -or thousands of

hit swaths and t; : ndre
block, with the ridmber of high multiple ray/image points being

dccuracy: ¥ '
mber of measurk 1
ignated minimal residual being filiered out. The final

processing of strip-capture: dimage
triangulation points for each-triangulation
‘makimized to maximize the triangulat
ngulation adjustment with a ‘limite
\ Is, with points having greater thai
- triangulation is performed with the accepted ]
ridtiialreview and adjustment as needed to achi
recognizes that theautocorrelation-based automateéd
in softcopy aerotija _may. not.work well in terrain lacking availability of district, grotind-based
. feature points, suchias arger expanses of wooded areas, opef watet, or heavily urbanized areas. For
stich areas Kucera will manual triangylation point selection as neéded-in ‘the softcopy process.

-

& the: optimal point location and distribution. Kucera

The ORIMA triangilation-software produces a rigorous simultaneciis polynoiial solution with outputof

RMS residual values and statistics as required for robust accuragy assessment. The triangulation:software:

. dpplies corrections for systematic errors resulting from sysiematic:distortion using sensor calibration
data, .and. atmospheric refracti sad on the flight height and ground level, All imagery will be
trianigulated in single large. contiguous: area coverage blocks, which Will: be- rigorously tied. through
riangulation of commion flight swaths o maximize: tg figulation accuracy/consistency throughout the
project area. - :

42  Error Tolerances:

i will support ortho image réétifica’\tioﬁh‘i@éﬁl}g t_'ﬂ'gf; project (ASPRS Class 1) accuracy
| the following individual point: and RMS horizonial and vertical accuracy residual
g observed: : -

“Flying Height/ | Individual Point | RMS Residual |
. Capture Residual Limit ' Liriit
. Data Deliverable Resolution (I5pixel) | . _(Ipixel)
1"=100 scale orthaphotography 4800°'/0.48’ o072 L 048

- poifits are::run  through. a: preliminary.
_contiol points to -deterniine the ‘point:

ts, and all control points being subject to thorough

triangulation poiit generation process typically-used

KUCERA INTERNATIONAL INC. | | 9
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Proposal for 2013 Aerial Photography and Related Photogrammétric Services
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THODOLOGY

Designated redundant. targeted control stations’ will be used as chegk: points in the: -ac_rotriaﬁgulaﬁ‘ofﬁ
process. These points will have triangulated coordinates determined for them, which ‘will'be compared
against the actual coordinates for' the points with theé expectation of RMS errors not exceeding the
specified tolerances. The checkpoint triangulation sessions will be re-run until results aré satisfactory.

B O R A I 1 1o

Note that a bigh Vertical acgiracy will be WAt

triangulated aerial phoic imagery-can be:directly us d _f&'n_e:w-fztir u‘ﬂdatﬁd 2
scale planimetri¢: featite-mapping for any portions of the Courity.. '

contour topo and/or 1"=100"

43  Tiiang ulatmn Report:

Forthe 'cti')'mpleteﬂ"tl?iangglilation blocks digii,a,i and hardcopy triangulation feports will be: prepared and-:
furnished as a deliverable. The triangulation reports will include a summary of triangulation procedures

used.and triangulation _tjljas_t;iient,;output;showi;ig residuals-and accuracies achieved,

15 ﬁEMfUPD&fm@wmw . ‘ |

&1

phase of the project Kucera will usé the triangulated f;‘gtial, imagety fo
_ w. and updatefaugnient she source {2006, OSIP lidar/2011 County) DEM data
£ where needed to support the new iortho image rectification.

Inthe DEM ‘update/prod
photogrammetrically review

process will involve reviewing the source DEM p01 v.in 3D:on top of the
ulated aerial photography using BAE Socet.Set:digital stereoplotters, The
ng/panning angd data:

The photogrammetric u
stereo image of ‘the tr

Socet Set stereoplotters are also specially ‘designed foi highly efficient stereio: viey gl
capture.directly from the large files of the continuous strip-captured digital camera Alldata is:
captured | ir‘three dimensions from parallax-cleared stereo imagery, and is compiled in intelligent, ‘manual
fashion. To-faGilitate:the photogrammetric update process, major changes of change are identified using
‘a sutface elevation based change-detection piocess as subsequently desctibed. "

Kugera preparedfupdated the. 2006 OSIP lidar source DEM for the County’s 2011 project:with good

accuracy results and anticipate$ the same for the 2013 ptoject. It is understood that the 2011 DEM will

need reviewedsand updated/augmented in areas 0 miajor feature change and/or where DEM breaklines

.were missed inithe 2017 project; Kucera will utilize any available information on btidge and overpass
“locations and areas of major co

| jon for reference in. the DEM review/update process and will use
‘surface modeling Wwith change detection as needed and subsequently described o flag cther areas of
significant landscape change.

52

)SM Generation and DEM Chan ¢ Detection/Update ¢,

To find areas of 4 ate-an
autocorrelated digital surface model (DSM) coverage of the preject drea from the newly. dequired and
triangulated igital aerial ingagery using advanced Leica. DSM technology. This technology is unique in

aior terrain/feature change for the DEM update process; Kucera will batch-ge
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METHODOLOGY

performing wery efficient processing of strip-captiréd digital aetial:{magery to create a DSM having the:
-ssime tesoltition as that of thie aerial imagery, ig., an elevation: is determined-for each pixel.of the aerial

imagery. "The DSM elevations'have a vertical acetiracy of within 1.5 times the:image resolution.

“The: newly generated DSM will be compared. Wi

sotifce DEM .data in Global Mapper- software to

determine/flag areas of change based on elevation differences, (1e, elevattonbasetronanse = :
the flagged change ‘areas are extensive, the. sourc DEM will not be used and a new DEM will be
produced frof the DSM. Ifthe’ change areas are: fiot extensive, Kucera will update: the DEM by
removing the existing datasfrom. change areas and replacing “with DEM data newly stereocompiled
fiom the: triangulated aerial, cry and/or extracted/classified from the corresponding DSM. T the
‘update ‘process Kucera will also add DSM-derived poiits to elévated features such as bridge-decks to
ensure these featiirés are properly pectified. ' '

The @lassification/reduction of the DSM to an oitho grade DEM is performed using TerraSolid digital
modeling technology, the same technology used by Kucera for lidar data classification. The classification
is performed so as to yield bare garth ground surfage points and points representing elevated featutes
requiring rectification, such :as ‘bridge decks and Overpasses. Where required, the DEM will be
augmented with elevated feature and grade break breaklines:stereocompiled from:the triangulated aerial
‘imagery using Kucera’s BAE Secet Set softcopy steteaplottéis,

nitial productibn and/or review and before Being iised for the lmage tectification, the updated
ata will be subject to several quality control checks, including direct digital review of the

s a2 point file-and as 3D visuals to check for.anostialies sach as data gaps ot data spikes,:and use
> to-compare elevations of ; rveyed control and tria'n'gulation'-po'iiits, 16
: surf _ splacemént/vertical DEM aceuwracy over the projevt area, Where
‘anomalies/inaccuracies in the DEM data are found, the data is-reviewed and restructured/recompiled as’
needed. . :

The final updated DEM data files used for the final ortho image rectification will be: furnished as a
XF and/or other specified-digital formats on DVD or USB.drive, The data will

be in separate filestayers corresponding  to ‘mass  point and ‘breakling elements using the
gpecified layering schemme. : _

(6. DIGITALORTHOPHOTOPRODUCTION )

61  Overview:
Kucera’s digital orthophoto production is a multiple-stage process-consisting primarily. of:
Initialimage tectification anidiquality control review

2. Image .mpj_saickingfton,e— ‘balancing using advanced Inpho OrthoVista: image. jz}_)r(}f,cé:'s’Si:"ilf‘:gié
technology

| KUGERA INTERNATIONAL, INC. i
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3. Final, fhorolighinteractive/manual quality.conteol inspection/mosaic/edit of individual image
tiles. : '

‘Tﬁéﬁf‘.gfor:efs_'s.:fiﬁél'udes aicomplete manual quality.control review and mosdic/edit.as needed of each image
tile, dily attest to-the superior

ucerd’s numergus city and countywide orthophoto clients “will
quatityfatcuracy and oW rejection—rate-ot Ho-orthophoto imagery gencrated by Kucera using.this ... .

progess.

62  Digitallma e Rectification:

The digital orthophioto finage rectificatien of the ind
triangulated digital aerial photography fo the source |
digital orthophoto systents running on‘dedicated workstations. :

idual. triangulated pixel carpets/swathis of the
EM data will be accomplished on Leica XPro

In perforining the rectification work; the imagery is-subjected.to an initial visual quality control review
' s processed via Trimble Terramodel software to a TIN ynodel and point grid
ng the rectification:; e-imagery, is oriented using digital.camera calibration:data and orientation
parameters -derived from the. aerotriangulation process, “with QC reports being produced and. exterior
otiéiitation residuals being held. to 10-micron ‘maximum tolerance. The oriented imagery- is pixel-
rectified to the processed point gtid usiiig 4 high-gtade radiotmietric interpolation, wit esampling;to-the
target pixel resolutions being performed as needed using a-cubic convolution tesaniplifig algorithm., For
this project, the finiished pixel'resolution will be 0,5’ s speci ' o

e Visual inspection of imagery for observable distortions_and other anomalies; with ‘special
atténtion given' to DEM quality“indicator™ features, such as railroads, highways, and bridge
overpasses. ' '

#Fit* of imagery to project survey control and available. existing

# Check geometric' accuracy : it ing
couragy — expeeting matching with ‘specified

planimetric feature data of equal or high
‘toleratices. '

o Checkof ties with adjacent:images within and betiween fl_i'g:htfiin_es, expecting fit within specified
tolerances, '

o Selection ‘of imagery. with minimal “hot spots”/glare off of water bodies and other sigﬁiﬁqagt
refléctive suifaces.

Wit rectification-related image déficiencies are found, the DEM data is reviewed and modified as
necessary and the rectification is re . A rectification ‘QC signoff aeport s generated for gach
image and majntained by the orth

6.3

ERQ}l‘e\a(jing-"rccitificatfion, the imagery is tone balanced and procéssed into-the fimﬂ: seamless image tiles
tising Inpho OrthoVista, an autd od orthophoto image. processing program which:performs optimizéd:

12
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image tone adjustment, resampling; and tile formation in a batch mode. -With the OrthoVista technology,
image processing and tiling procedures which previously took weeks. to atcomiplis

_____ d-review manually
ate now carried out in-a matter of Hours or days with minimil need for operatot-interaction, Note that'the

OrthoVista program is‘among the mast mature of its type and produces excellent-resultswith vittially 7o
image anomalies.

fierforming the automated processing, sample iinages are run through the OrthoVista program and used

utGiated image dodging and seam removal intensity in relation to the toné of the imagery’
: covered, With the parametersdefined, a block ¢f images are then batch processed
10 4 searmless cverall jmage representation, from which coordinate-defined tiles andfor sesampled
image; copied/fextracied and output in the appropriate format. 'Theé seam lines are selected in
specified/optimal {mage locations, with a “seam editor” feature beingrused Tor manual adjustient of
seam lines where. required. The. OrthoVista software nges advanced feature detection (vs. more
ridimentary adaptive featheting) and automatically selects areas. of limited tone transition for. seam line
placement o as to avoid having seams placed through bisildings and othierateas where seams would be
evident, Digital shapefiles of the OrthoVista. seam line- locations can be furnished to the County in
shapefile: form for guality review and accuracy chiecking. Kucera will also perform an internal quality
seaniline locations. - )

gonitrol review:of:

«ta will be using OrthoVista.fo produce the specified 200" x 2500" grid-defiried

project K e specilied 2 :
amual edit measares will also be used to minimize image “density'shifts” at seam lines so that any

tiles.
effect is -pﬂ'mafily-:ﬂQn.%dbgervab_l_e,. OrthoVista will'also be used .to‘-c‘rcﬁféktﬁe:.resampledfréﬁﬂed township
mosaic versions of {he oithophts imagery as rie¢ded for delivery. : -

Kﬁgér-z} will review: the individual inifially OrthoVista-processed ortho image_ mosaic blocks as a

| _ psaic and. ‘perform additional OrthoVista Pt’o’dessmg, to ensute there are no
attone differsnces or color shifts between thie mmosaic blocks which can result'in a “banding’’

ic. This process will ensure seamless projectwide imagery with an even tone

65

‘When processing digital camera imagery into orthophotography, a 3-stage process is implemented to
‘erisure maximuin image detail and consistency. Eirst, a-curved image stretch:is applied o the faw 16-bit
imagery, yielding a:smooth bell-shaped histogratn withou osing any information on the high or low end.
“The image strips aie then matched to each ther-in OrthoVista using the lioiietrix adjustment fool.
1g ' Adobe. Photoshop is usédl to stretch the histogram for the 8-bit mosaicked
inag nitrast; keeping the mean: DN value within approximately 108-and,
147, The dataset before: this final adjustment ‘is mairitained as needed for finestuning of tones -for

incieased shadow or highlight detail,
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Crma————|

e - . - R

6.6 Water Bodies:

ill be input to Ort oVista:and used by the program to

Polygon outlines- of significant water bodies a g
' nce within the areas without losing

specially treat these ateas to achieve a Consis
¢, island, and shallow :submerged featy

detail, Image processing: procedures such as use of

image. “masks” will be used fo keep colon/tone comsistency of Laks™Erie {0 the-extent possible
- desired although some-degree of ¢olor/tone variation is generally unavoidable for large:open watérbodies

due to-lack of color shift/seam hiding features.

67  Image 'Giioég'ng:

5, TWO Sets of tectified imagery will be
[ . d- YEM representin ground beneath the bridge as neéded for proper
representation of the: same; and éne rectified to DEM breakliné data representing the bridge deck. again
4§ néeded for proper representation vf the same, Using OrthoVista and manual image editiiig techniques,
the images will be merged/iosaicked to produce the final proper image rendition. Breaklines will be

Inn areas where ther
prepared, one 1€

introdiiced in ‘the image rectification as needed to ‘minimize (within 3. pixch) “waviness™ of reads,

. railroads, and ofher linear elevated features.

‘69 Feature Lean Control:

For tallet striscture ateas feature lean effects will be minimized using:a semi-aufomated process involving
g together portions of rectified imagery on which the. individualtall structires are best centered and
“of lean. The-editing work ‘will be conducted by experienced image processing. technicians who
will make use of the OrthoVista technology’s “QC” feature Which Hutomatically retrieves all available
views:for a particulat feature for selection of the best view for subsequentimosaicking. The process is
facilitated as needed {e:g, for downtown Noblesville area) by the use of featire-centered/increased
-overlap -aerial flight lines.-For structures which ate not tall but cover large areas (e.g., manufacturing
‘plants, transfer facilities, efo.), a similar process will be used to ensure that the image coverage has
_ minimal and:cofisistent léan and that the appearance-of the building is proper-and not:distorted due. to
imiage seams ordifférences in lean direction between sides. |

Kugera's general eriteria for structore: lean control is to ' havé no more than one quarter of adjacent
features obscured and fo provide a “trie® or fiegr-true (4.~ 6 ‘pixel maximum horizontal displacement)
‘repteséntition of all identified: significant structures/landmarks: ordesignated tall structure areas. To
produce ithe “tmeé”.orthophotography with no feature lean for the downtown Cleveland area, Kncera will

use the following procedures in the orthophoto production;

{, Aerial gho

- aphy of area captured with 60% - 80% side overlap coverage:.
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‘model {DSM) of ‘all structures. and. ground will be ereated using Leica DSM
Tittes will bie generated using stope valugs detived from the DSM.

3. The generated seal'ﬁf’,lin_es will be maniially checked using OrthoVista seam line edit tools before
‘measuring is performed,

4, The DSM will be used to quality contiol check-for proper “true” structure. placement in.the
ortho-rectified imagery.

610 lmage Finalization:

"The: i‘magE'%"tiles foduced through OrthoVista will be: thoroughly manually ‘~i;ispected:;;3i:ndivi-duaily- and.
together, with a quality certification for each bateh of images passing inspection. Elements-of the final
| ettification process will include: :

inspection and qi
Cligracteristic Acceptance Criteria
Automated processing artifacts (e.g., image smears) 100% absent
Tone transition < 10% variance

Tmage artifacts (e.g., speckling) 0% visible at target scale-
' < Sartifacts per tile

Goritrol target image position offset (fromisurvey  within 2
coprdinates) ' o

Elevaited features (biidges, railroads, ete.) No breaks/warping; «3 pixel waviness.

- Shadow/highlight aréas; ' : Gowd detail visible at targetand

‘Color/contrast/radiometry ' Matchﬁ&:gith.appﬁoved!pilﬁt sample
: ' Mean DN 108-147

Building Lean <250 adjacent features obscured

Ih -general, Kucerd ‘Wwill' process. the imagery in configitons blocks and expect these: to have a seamless
appearatice’ throughiout when viewed ‘at the target and. reasonably(e:g., 2x) enlarged scales and:-have
control/triangulation poinit. displacement and seam mismatches/offsets within the target: horizontal
aceuracy ‘tolerarice. Displacement from stereocompiled breaklines :and planimetric features in the
orthoimagery will be:fio, moré ‘than twice the toleranices indicated above, accounting for the-accuracy-

Tevel of both the imagery and the compiled features. Correction. of minor image: imperfections and

“sharpening” of tone as needed will e performed as needed using Adobe Photoshop software.

' 611 PilotProfect:

. _K}lcera‘ wii‘t_? ;ipitiall_y preduce antl deliver: the final dﬂﬁopﬁtitqgrapﬁy covering the Comnty's designated.

st will be used to'validate all procedures -and verify: that orthophoto aphy
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"

‘eets County specifications and expectations. The pilot image submittal can include saniples oftiles
with variation in color/contrastfor selection of the preferred image radiometry,

Following County QC review and commient, the pilot area imagety will be adjusted if needed nan'd
resubmittéd for verification ‘of changes: The fully approved sample imagery will be used as-a standard

for the balance of the image delivery-and infegrated with this delivery.

The finial uncompressed digital orthophoto image tiles will be fapnished in 3-band 24 bit natural color
(RGB) and color IR (RGIr) foiim ‘oh: USB drive media. The ‘image file names will correspond to‘the
specified grid-defined modular tileznumbering/naming system. A digital vector tile index in shapefile
GIS format will also be provided as néeded. "

nd IPEG2000 compressed

Following: general dcceptance of the uncompressed: imagery, 20;1 SID.V.!
lor SID¥mosaic.

ver tiles will be furnished along with a couintywid

- Kucera ;provides @ perpetual -data warranty for -any major errors/anomalies/gaps found ‘in the
~ orthephotography, i.e., such errors/anomalies/gaps will be promp cofrected at no added cost whenever
' theyarefound.. Kncera will perform ninor image-edits/aesthetic adjustments and replace lost data at no

thtee menths from final data delivety and at a minimal charge based on Kucera's cost after

(7. /PROJECT WRAP-UP / METADATA

71, Overview/Procedures:

Kucera 'will review the project transmittals/records and
ere. received by the County. The County will also-be.
> all deliverables are accounted for, Project materials

., raw agrial ir ;, bckup DEM files; ete)) will be recorded and appropriately
gedquarters Tacility or forwarded to the-County.

In: the project wigp-up phasc of 'the pt’oj
ifications to ensure that all deliverab

¥l

f_ amedbyKucera (

stotedat Kucéia,

rnished ‘with FGDC metadata in XML and/or HTML formats for the
enirmetadata questionn 11 be provided to the County to complete and return
sct; distribution process, and other County=specific information. as needed to
s required in the metadata, e.g..
aetial photo date, technalogies/methodologies used; accuracy assessment, etc. ‘

. The County ‘will b
 arthophotography. A.cl
indicatifig the:points of ¢

complefe the metadata. Kucera will provide all technical/process det;

16
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[COMPLETION SCHEDULE _____ - ]

" As dsscribed in Section 6 (Qualifications and Experience) of this:proposal submission, Kucera is in an

u;_&megmﬁnﬁ therm nke:a gpﬁjgu‘nm ihitientof resgufces ta ,the;Euyah.czga-.County-;-nroiect work-and
complete the work on schedule. Kucera's proposed completion schedule by phase; assuming a conftract
tart/notice to proceed date-of approximately March:1, 2013 is as follows:

—_— Complete

 3/15113
3/30/13
4120/13
5/10/113
5115113
6/30/13

Project ihitiation

Ground coiitrol surveying/tar
Aerial photo flyover ' .
Aerial image processin inspection

1 Preliniinary orthophoto delivery
| Aerotriangulation ._
Digital Elevation Model (DEM) review/update _BN5N3
Pilot Project . _8130/13
“Uncompressed digital orthophoto production/delivery’ 91113 {93013
Cotipressed orthophoto production/delivery . 10/113 10/15/13
Project wrapup/metadata . 1071513 | 10/30/13

seting

A GANTT. chart of the proposed completion schedule is provided on the following page. Kucera. will -
perform ‘the aexial irhage capture: in April ‘after grass: “greenup™ as desired by: the ‘County, and will
‘pravide a preliminary version of the project orthophotography to the County in May. A pilt project for
the initial delivery and Couity review of the finalized ortho imagery will be performed in August. ‘The
countywide finalized uncompressed ortho tiles will be progressively delivered weekly or semi-morithly in
September ~ Octobet; followed by delivery of the compressed ortho imagety in early October, ‘The latter
‘half of October will be usedifor project wrap-up activities and submission of the project metadata.

Throughout the contract period Kucera’s:management teatn will fiieet weekly to review the project status
anid make adjustments as ni¢éded to maintain the project schedule-and speeifications. Kicera’s President
ill'serve on the manageme .and issue.corporate directives s needed. The Project Manager will
vide semi-monthly of . progress reports to the County- detailing the work completed,
planingd, and conforma e project.schedule. Every dflempt will be mads to comiplete the
project work and finished produict defiverables ahead of schedule. ' |

17

@:Kueera Thterational, Ine., 2013



Proposal for 2013 Aerlal Photography and: Related Photagrammetrlc Services

Cuyahoga County, Ohio

METHODOLOGY

Ph@_me. .

Project mmatmn _ -

..... Umuna comrm surveyﬁm‘m

Aerial photo flyover ..

Aerial data _g@orcferencmgg@cemmg

Prelimmary arthiophoto delivery

Aemtrlangglauon

ﬂ___g 1_Elevatlon ‘Model (DEM) rewsw!updaw &

. Project wrap-up/metadata

313

43

S8

I3

711?-13- B3

TS RN TV AT &

©GUOGRAPHIC INPSRUATRIN FROVESSIC THHTRKIRAMSE RIS

& Kuceia intématibnal,.lﬂc;, 2013

W




.'E§B§ B3

'ﬁzmwfum-m.a,-ﬂmnm

ERE B B v e
HURNB

HD B E

*ww;zwmﬁl i

gg & MR G b

JHJWJﬁumr

5'-Pixel ADS40 Flight Line

o et EED I 6

=f 3

Provided Tilss -

Slient:




Schedule B ‘-‘ e

COST PROPOSAL

,ItemfPhase ' o _ : ' Fee

1, Aetial image capture and preliminary.orthophoto.image delivery. $20,000

Ground gontrol suivey/and teport - 2,500

b,

2
3. Aeroftiangulation-and seport _ o 5,500

4 DEM updatelaugmentaﬁanSném&de‘li"veﬁy%o’f'f'proje;:‘t“bEM o 4,500

?orthophotography of downtown Cleveland area _ _ , - 30,300

6, § Compressed color and CIR onhophotography ' S 2,400

o FGDC mg:tadata B S 300

Toidlbase.fee ' 65,500

v ely invol et'the course of the contract by phas-e

ety for each phase

*  ReduceTteml fee by $1,000 if preliminary orthqphotqgtgphyepq@ requ_ire,g}f.,

»  RediceTiem 5 fee by $1,000 iE true orthophotegtaphy of dowitown area not required.
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