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GUIDELINES FOR SURVEY, PHOTOGRAMMETRY, MAPPING, AND
TERESTRIAL MOBILE LIDAR (Work Activities 27 — 30)

These four work activities are interrelated. Not al projects will require photogrammetry, mapping or terrestnal mobée LIDAR: the need or extent of
any of these will have a direct relationship on the tasks included in the survey work actwity

All ranges shown in the Survey tasks are for 4-parson crew days based an an B hour day. The ranges presented in the phologrammetry section
reprasent the work affort that might be expected for individual lasks on typical mapping projects, including lopographics, planmelrics, image
processing, and feed and rotary wing ight operations

[The staff hour ranges presented in this section represent the work effort that might be expected for indwidual tasks on typical roadway projects
|ranging from a standard 2-lane resurfacing project (lower end of range) to 8 complicated reconstruction project (upper end of range) The
Erangec, represent neither the minimum nor maximum hours that might be negotiated on a project for indmdual survey tasks. Hours below or above
[the presented ranges may be applicable based on the constraints or requirements that are specific to the individual project. Whenever possible
Eﬁxampv.n.s of individual tasks will be included fo provide guidance in determining what types of effort are associated with each individual task

The following are general examples of the typas of projects which would contain work effort from below the stall hour ranges contained in this
handbook 1o above the ranges. This kst is not inclusive, or always exact, but will provide the basis for beginning estimation and negotiation of staff
hours for a project

Survey Levels 1 through 4 are defined m Plans Preparation Manual (PPM), Chapler 25
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GUIDELINES FOR SURVEY, PHOTOGRAMMETRY, MAPPING, AND
TERESTRIAL MOBILE LIDAR (Work Activities 27 — 30)

Bedowy to Lower End of Range Projects

= Urban and rurd 2-4ane resurfacing Leval 1 surey
* Rurad 2-n8 3R (minor safaty, earireork, and utilty imvolvement) Lavel 1 or 2

Rural 4-kane 3R (minor safety, aarork and ulilty nvolvement) Level 1 0r 2

Urban 3R (manor safely, eacthwork, and ullity involvenanl, prenarty only milleg and resurfeceg) Leved 1 or 2
* Muls-dane msod access msurfacing (emmmal imdarchanga involvernant) Leval 1 or 2

Lower End of Range Projacts

* Rurad 2-lsne 3R (major safety. serthwork, and utiity mwohement) Level 2 or 3
- Rural 4-lana 3R (magor safety. oarthwork, and utiity imvolvemant) Level 2 or 3
+ Urban 3R {(magor 5 Vv, eardwork, and ublty imohvwment) Lavel 2 or 3
Rural 2-lans 10 mubi-lane wioaning/resurfacing (minar ROV, sarhwaork and viity impacts) Level 2 or 3
Rural 2-lane néw conseructon (new aignment. ROW. eanthwork and by impacts) (Thes s far full desgn survey and ROW) Lewe 4
Rural 2-lsne 1o urban muli-tsne reconstructon (minoe ROW snd wbilty mpacts, minimal rdersection invalvernent) (This 5 for full design survey
and ROW) Lawel 4
+ Rural or wrban 4-1ane o 6-lang wedaning/reswurtacing (widaning » medan, mmar ROW, earthwork, and utitty mpacts, menamnal intersecnon
morovement) Leved 3 o 4
« Rural 2-lane to &-fane widenmgresurfacing (megor ROW, earfmwork and uliity arpacts) Leved 3 or 4 for full design model
+ Muls-lane maed acorss resurfacing (minor safety, earfvwork, and utilty smvohmment, muemad intersochon envohmment) Lovel 2 oc 3
+ Hural 2-lane 10 urten mub-iand waaning resufacing (ublaing axisting pavement, minor ¢ross siope corraction. magar ROW and ulisty
meacts, iInfersection involvement) Level 3 or 4 for Tul de
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GUIDELINES FOR SURVEY, PHOTOGRAMMETRY, MAPPING, AND
TERESTRIAL MOBILE LIDAR (Work Activities 27 — 30)
Midale of Range Frojects

Rurgd 2-lano 10 urben mudli-lang recoastnuchon (meagor ROW and uliley snpacts, intarsechon mvolvement) (Thes 1 Tor full design survey and
ROW) Loval 4
« Rural muth-lane new construction (new abgrment ROW, earthwork and vttty impacts, rummal intarsechon involvamant) (Thes is for ful dasign
survey and ROW) Level 4
+ Urban mutli-lana new construchion (new ahgrment, major ROW and uthity impacts, intersecthon swvolvemeant) (This 25 for full desgn survey and
ROW) Levald

Muti-ane lmited access wiceningrasurfacing (mmor ROW and utlity impacts, mterchange imvolement) Level 3 or 4 for ful design modet
{This 15 for Tull design survey and ROW)

Muli-lane lmited access reconstruction (minor ROW and utility impects, interchange imnvolvement) (This 15 for full design survey and ROW)
Leved 4

Muli-lane leniled sccess new construcon (new aignment. minor ROW and ulibly snpacts, mnimal interchange invobvement) (This & for ful
design survay and ROW) Lovel 4

Upper End to Above Range Prigects

Muli-lane widening, recansiruction of néw alignment wilh mapor interchange mvalement (maar ROW and utilty mpacis urban inkerchange
mvolvement, Mol access manasgement mpa (This & for Il desagn survay and ROW) Level 4

Urban limded sccess (widening of reconstrucion wih mulll-level inlerchanges) (This & for ful desgn survey snd ROW) Lowel 4

« Mubsdane mited access

new construchon (new asgnment. 1
design surnvay and ROW) Level 4

ROW and ublity impacts. major infarchange involvameant) (This s for ful

Photogrammetry Tab 28.1-2

Task | No.of | Hour/ Totsl
Task Units Hours Comments
No. | Units Unit Range
pou Cuta MapData | Ortho Lab Fligmt
Compller Editor | Analyst |Processor | Crew

4 + " " 4 4 < " 4 > 4 "

Fight Prepsraticn Frame 000  |Faght crew only
281 + - + . 4 . - . 4 . + +

Frame 0 a 0.0 0.00 Compier ony

Caontrol Point Coorainaton

} ” , .
82 Post 1D Pant ) O 000 |PSMonly

| ! ! ! | B 3 ! 4 ! ! !
Pont ) 000 Compher ony
Task Staff Hour
Task Units Basls for Staff Hour Range

No, Range

| Includes resaarch, taiget disgrams, and MBSO planning. The low end ( 3 (8Ngs 5 101 UnCondroied
281 |f Igtt Preparaton Frame 0O0wW 00 arspace with avadahie plvmning images The hgh ana of the ranga is for controlied airspacae with no plannng

| mages
. N § Includes photo antrhiabile contre it determination and markon s The low end of tha range = for urban
28 Pomt Q0w 0083 G %

areas. Tha high end of 1ha range & 1o rural aneas
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Task| No.of | Hour! Total
i Task Units 2 Hours Comments
No. | Units Unit Range
Mhabization
} } - - = - - - = - - {
8.3 Flewd Wing Haour o ] 0 000 (Fighi erew anly
Rotary Wing Hour o Q 0.0 (Fight crew only
! ' ! |
Figh Cperations
ed- ) Fhewd W¥ing Mia o o a [
Feotany eing Wi v o .06
Task Staff Hour
Task Units Basis for Staff Hour Ran
No, Range ge
Mobdzaton
anx | p Includes performing arcrall pre- and past fight nspachon oading and unibadng aenad fim_ sstaling anc
7813 | Foad Wing Hour 2% 2 howrs each .
b remoing aerial camere o soorall
Hotary Wing Hour 4 10 4 hours each
f Faght Operatons InCludes e operahon Of e arcrafl, sansd camara, and ofer INSIUNants fof e parpose of obisawng Bedisl
TN See Basts for Ssaft | P reenctaly sensed data. (Fuad wing  Includes transit fisght ime basad on a range of arspesds
284 Fined Wing Mie Hour Ranges X)0 mpty, and onsite fight tema based on a ranga of airspesds fram B0 mph to 200 mph )
See Basts for Sl ary wing  Inchades transit fhight lime based on & range of asspeeds from 70 mph lo 100 mpd, and onrsle
Rotary Wirg Mie

Hour Rangas

“'u,.” Tend Dased 0N &8 rangs of aiIrspeeds 0 30 mph o 60 moh )

Photogrammetry Tab 28.5-8

Task | | No.of | Hour/ Total |
Task ‘ Units | Hours Comments
No, ] Units Unat Range
Fim Processing | Frame | 7 0co
28.6 |Photo Produzs Sres 0 [ ¢ oce
> x < z - - - — - - - - 1
28.7 |Scanning Fra=e 000 [Ortho Anaiyst only
4 ! { ! ! | ! ! > $ ! sl {
Frame 0 C 0CC |Lab Processor only |
v - - - - >— — = -- > — - - 1
20.8 |Uder e ( ) 00 0co 25M ony
| 4 \ 4 ) t 4 : + | |
Mie [ 000 Compler oty |
{ ! ! ! e ! ! | e {
Mie C.00 000 MapDats Edice onfy |
Task Staff Hour |
Task Units \ Basis for Staff Hour Range
No, Range |
- Se0 Basis for S1aft| Inciuges processang. chacking, and annotatng sanal Mm. Salf hours are based on a standarg of 20 rames
28 5 Fim Procesang Frama |
Hour Renges | per hour )
lIncluge act prees. d W photo " 3 Jow end of e range Hack and whie
280 |Phoo Prod Sheat 00510 10 \ll Chu tact pr NBpostives, and photo antargements. The low end of the rangs 5 for Back and wh
1 ': ontact ponts ha h and of a ranga |5 for color photo gnlargaments
28 1 !Scanning Frama 0251010 | The fow and of B8 range is for Dlack and white 28-micron scans. The high and of the range 15 Tor color 14-
i 1 'lrm'.v.m SCans
8.8 |Lickar Mk 00540 | Inciuges post processing of idar data to XYZ coordingtes. Saft hours are enersaly proportional to ™8 kength of

|the pragect o fhaht loa miles
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FDOT Photogrammetry Handbook

General Requirements (continued)

Only digital photography will be accepted. Any film imagery shall be of sufficient quality that when
scanned with a calibrated photogrammetric scanner, the resulting digital imagery meets the accuracy i
requirements for the project based on the same ground sample distance (GSD) accuracy criteria for

digital camera imagery presented later in this document. Aerial film developed for design purposes shall

be scanned with an appropriate pixel resolution of 5um to 15um. Mapping projects with smaller scale ¥ 1
such as County Orthophoto mapping may be scanned with an appropriate pixel resolution of < 25um. @
The Aerial Surveying and Mapping Consultant shall submit the scanner technical specifications and

calibration information to the Department.

All digital photographic image files shall be saved to final media using the following file naming
convention: AAAABB_CCCC (A=PD number, B=Flight Line number, C=Exposure number). Example:
492201_0010.tif Digital data shall be provided to the Department in a format which is immediately
readable by the Surveying and Mapping Office and the Department.

Meta Data — All final image files provided to the Department shall have a corresponding named
metadata file in Extensible Markup Language (xml) format that meets the CSDGM. Example:
492201_0010.xml
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Photogrammetry Tab 28.9-10

Task| No.of | Hour/ Total
Task Units Hours Comme|
No, l Units Unat ‘ Range e
Asriat Trianguation
Fioks Contros [ Frave o | © | oo ‘ 000 |PSM ony
88| T = 3 sl I . T oc0 | ! ! | | 000 |Compter crly
Wih Aeriat GPS Conrol Frame 9 T T ! 1 | 000 [PSM ony
Frazs | T ¢ 000  |Campler enly
|Surtaces
28 10| Digtal Elevaton Mode Moce! QL0 0co Compler orty
Dignal Temain Mods Mecal c 0 0 Co 000 |Compiar enly
Task | Staff Hour |
Task Units Basis for Staff Hour Range
No., | Range | 9
Acnal Imangushon | -
o8 0 — | Frome  F—5—1 Inchudas preparahon, pagging. mensurahon, and adustmant May nciude merging airborne GRS control data
@0 |FwdContrd | [ 111 lwith comeetionsl control lo derwe s sciuticn
With Asral GPS Control 1102
Surtaces |
E _—_—
28 10 Digasl Elovaton Modal Model | 2 1530 Incindes colechon of spot eknanons and braak knes
= 3 l 0 30
Digiad Tarras Modks —
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Task| No.of | Hour/ Total |
Task ‘ Units | Hours Comments
No, ] Units Unat Range
r 1
28 11 |Ortho Ganerston mage @ ) | o 0.00  |Ortho Analyst only
na o | ReC1IG0 Digial magecy [ | | T [ | (7 | | X T
e Gecrafsranzad) 1 e ! | 1 1 | | [ Al 1 0.90 |
28 ':’.:v.;::a.ac-mg \ image | T T . r -~ 500 .
28 14|Sheet Cipping | eat | | 000 |Map/Data Ector coly
Sheet 0 0 J 0.00 Qrtho Analyst oty
Task Staff Hour |
Task Units \ Basis for Staff Hour Range
No, Range |
X 3 PY Incaucas craation of the finad smage. (Work that 15 performed belors craation of the final imaga s covared
28 11 O Ganerahon mage 2ln4
undar other tasks | " ®
',q Y Rectihied Digial Imegary ¥Mage 103 Inciucies creation of the fing mage (Work thad s performad belore creatian of the ingl imeage 1s covarod
T (Gaorelerenced) v o tasks )
4 o320y reahon of @ mas froer . o tinds e retthar of < et b o
28 13 1M cking image 05t 4 the creathon of & mosac from mullple mages. Units refor to $he numiber of imeges that exet bafore
. i e mossac s created. .
Shool Cappng Sheot 1o 4 | Inciudes clppmng sheets from the o sxse o fmal product

Photogrammetry Tab 28.15-19

Task| No.of | Hour/ Total |
Task ‘ Units Hours Comments

No, ] Units I Unat Range

28.15| Mocel 0 000 |Compler orly [
28 16 | Flanmetrics (20) | mecel | o | | [ oce |

E T T ~ v T T T T i
29 17 |Orarage Boin Sheet | I ! [ ot L ! L_000 [MapDate Edroronty |
E | Shee | | [ | 000 |Ortho Analystonly |
i 28.18|cADD Ede | as 288 | e | s | e | “aa T oco |Eewes b forunla for CADD |
28.18 |CADD Ede L 28% oce | ¢ | oo 5y

a8 ,lelm.\ -'-’er«'ﬁg ‘v‘r.r;G I | [ o I I 00O ‘\'-sc-C'&‘s'L'ur.;:'v :-'v;,' ‘

00o

|Compiar only

Task

No. Task

Units

Mocel

use 5 apphcatie

r

Irx
el See Basis for Staf! fikas ) Unit of meas
28 18.CADD Ear $ .
™ D - L Hour Ranges
28 19 Data Mergng Moo 1o 40

Q15 7

&S Tinal et of graphic

y. fiokd sune:

NOQr BINTEyY S

reahon of surfaces
Jpographics),

fion a0, CADD and Ge
2. whare CADD system

pak

- ) dovalop o
rvey, the dapariment axpects
reaia doinverabies
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Photogrammetry Tab 28.20

T::.k] Task | Units i ':;:.";' i ":z' Hours ;:r:; | Comments
[ slanecus | LS | ' | | 00 | | | | | 0.00 .osu only
L8 ! 0 [ Coo 0.00 Cempier only
b e T s T Tl T T | oo favommeomon
Ls ! 0 202 0.00 Qrtho Analyst oniy
T s Y | | | | =2 | 7000 |Lab Procasser oy
‘ | LS | 1 | 0 | | | | . . 0 ‘ 0.00 'F);rr. Crow only

Task Units Basis for Staff Hour Range

AN Inchades any other task not ienlifed by oo e 1asks

Hour Hanges

Sea Beasis for

Photogrammetry Tab 28.21-25

Task| | No.of | Hour/ Total |
No. [ Task | unis | Units | Unit ‘ Hours a‘gﬁ | Comments
Ehotog ry T k] |
oy |FIOIE R ) Y [ I | I | I | & |
x 1 0 Sols Eodte oy |
Techricel Meetrgs s [ o c
21y ASSLTr (O DMy COMIK s "~ m :
S penason s | ww | I ® I | o |
R - - __Photogrammetry Nontechnicat ﬂanlnﬂl: 0 ' ‘
22 2% | Coormnaton = G o
28, Photogrammatry Total] IS YS0d IV N M Y B IS 1YY I S | |
Yo Task units Sy S| Basis for Staff Hour Range

No, Range
Photogrammetry Technical Subtotal

i Idwrtly
mrriher uf poupke per Tkt firnew & kg

Inciden rovvew of dukd cor W vanly comsghboe y of P comy

. | Seo Baaa for Statf
21| Firodd R LS H f IeasuTn cbec LT of I
»t Rangos

sl Tutrens. LS Dasnd on et

tawterw x cusrrites of k) rviews

'v.‘q 72| Techncal Mostings | LS 'E‘.-- Baxs O StafT LS DaZad 0N avoraDe ouly Of POOpio POl MaBNg £ angth of Mmeohng X number of mawtngs Lengn of
> Houwr Raoges meatng ook el Sy L
Faa 2 | s | Eme Basrs for SR Inchudes mpomenist o 10 Comments and amy
s (¥ | | Mogr Ranges | mesclohon maeangs (f s it dechne
INEAA ol QT Py 0 SUpRVISS G pRCION el iC Rttvies (15 Dased on 5% of iheic b
282 L Sen E fOr Sl Tisises s tasly Tormaid Dy e pre A FOoda P S M Incades sl offon fege
| Hour
P Ty + -
» - L X = | | = - -
1'0f peopocss FVoMNg TACIogrammstry & ground turvey, e department owpects phosogrammetn=: and
28 75| Cocedraton a2 Gae Dosis for Sinf! ground suneyor to rev phowgraphy, inspect the corndarn, obisn = et from the progect
Wour Ranges  'mansgec, m onder tn co b mach party's respors ety and 10 esdmste wm ity Tergng %o be
2-3% ot o the shbove sk )

1 1 1 Aperformed (L5 teyse
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Questions?

Brett C. Wood, PSM

Aerial Mapping Manager

Florida Department of Transportation
Surveying & Mapping Office

605 Suwannee Street, MS 5-L
Tallahassee, FL 32399-0450

Phone (850) 414-4431
brett.wood@dot.state.fl.us

http://www.dot.state.fl.us/surveyingandmapping/
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