


PHOTOGRAMMEIRY
WHAT IS IT?

"PHOTO" — LIGHT W YR T e ) A
"GRAMMA" — WRITING/DRAWING
“-METRY — MEASUREMENTS , @l Y

THE PROCESS OF COLLECTING INFORMATION &
MEASUREMENTS OF A PHYSICAL OBJECT/SCENE BY
TAKING PHOTOS. THESE MEASUREMENTS CAN THEN BE
PROCESSED THROUGH PHOTOGRAMMETRY SOFTWARE
TO CREATE DRAWINGS & 3D MODELS.

THIS PROCESS INVOLVES CAPTURING MANY IMAGES.
EACH CONSECUTIVE IMAGE SHOULD OVERLAP IN
CONTENT SO THE SOFTWARE CAN RECOGNIZE ANY
CHANGES & STITCH THE PHOTOS TO CREATE A
COHESIVE MODEL.




PHOTOGRAMMETRY
USES & APPLICATIONS

LAND SURVEYING
=  CONSTRUCTION PROJECTS, DATA ANALYSIS

REAL ESTATE
= 360 ROOM TOURS (GOOGLE MAPS)

FILM & ENTERTAINMENT
= CGl, VIRTUAL REALITY (MATRIX BULLET SCENE)

FORENSICS
= SMALL DETAILS & PRECISE MEASUREMENTS (CAR CRASHES)

TODAY'S APPLICATION

=  (GENERATING A MODEL OF AN OBJECT, THEN 3D PRINTING
IT




PHOTOGRAMMETRY
POLYCAM

APP ON |OS & ANDROID, NO REGISTRATION
REQUIRED, FREE TRIAL

CAPTURE OBJECTS AND SPACES THROUGH YOUR
DEVICE'S CAMERA TO CREATE HIGH QUALITY 3D
MODELS.

EXPORT FILE TYPE: .GLTF



https://apps.apple.com/us/app/polycam-lidar-3d-scanner/id1532482376
https://play.google.com/store/apps/details?id=ai.polycam&hl=en_CA&gl=US

PHOTOGRAMMETRY
MESHLAB

A 3D MESH PROCESSING SOFTWARE

 CAN BE USED TO EDIT THE .GLTF FILE EXPORTED
FROM POLYCAM

* ADD A BASE IF MISSING IN THE MODEL

* REMOVE UNWANTED PARTS CAPTURED

MAIN FOCUS: CONVERTING .GLTF 1O .STL




STEP-BY-STEP TUTORIAL

0:00 - 3:24
https://www.youtube.com/watch2v=YcNTv4OrDYg&ab_channel=NunoSilva
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https://www.youtube.com/watch?2v=IXMCAvocxXc&ab_channel=Polycam



PHOTOGRAMMETRY
POLYCAM

1. PLACE OBJECT ON THE TURN TABLE 2. INSTALL AND OPEN POLYCAM 3. OPEN APP, AND ALLOW

ACCESS TO THE CAMERA
* GOOD LIGHTING, PLAIN BACKGROUND

Polycam - LiDAR & 3D Scanner [z

3D Photos, Floor Plans, Models
Polycam |
Des
#11¢
\ Free - Offers In-App Purchases

. _ “Polycam” Would Like to
Polycam: 3D Scanner & Editor | AccesstheCamera |-
Lo B The camera s required for 3D capture.
Polycam ‘ 2 R g
45 ™+ 13 \ for free

N -




PHOTOGRAMMETRY ®
POLYCAM

1. AUTOMATIC: SET CAPTURE MODE (BOTTOM
LEFT) ON|VIDEO ICON|, AND “PHOTO" Is @
SELECTED (BOTTOM RIGHT)

2. PRESS|RECORD BUTTON|, PROGRAM WILL
CAPTURE IMAGES AUTOMATICALLY AUTOMATIC MODE MANUAL MODE

|IF CAPTURE MODE (BOTTOM LEFT) SET TO
PHOTO |CON ’ CAMERA MUST BE CLlCKED hold camera still and tap record button

tap + shutter button to record frame
AND BE TAKEN MANUALLY “

o> @ e ©

MANUAL

PHOTO PHOTO



PHOTOGRAMMETRY ®
POLYCAM

1. AUTOMATIC: SET CAPTURE MODE (BOTTOM
LEFT) ON|VIDEO ICON{AND “PHOTO 5 )
SELECTED (BOTTOM RIGHT)

2. PRESS[RECORD BUTTON|-PROGRAN Wit _
CAPTURE IMAGES AUTOMATICALLY AUTOMATIC MODE MANUAL MODE

IF CAPTURE MODE (BOTTOM| LEFT) SET TO
PHOTO ICON ’ CAMERA V\UST BE CLlCKED hold camera still a§d tap redord button

tap + shutter button to record frame
AND BE [TAKEN MANUALLY]| “

o> @ ‘o @

MANUAL




PHOTOGRAMMETRY
POLYCAM

|. (GET DIFFERENT ANGLES OF THE OBJECT AT
VARYING HEIGHTS, MAKE SURE AT LEAST 50% OF
THE OBJECT IS OVERLAPPED BETWEEN PHOTOS.
GO sLow!

* FOR DETAILS: GET CLOSE TO THE OBJECT, THE
WHOLE OBJECT DOES NOT NEED TO BE IN THE
PICTURE AT ONCE

2. SPIN THE TURN TABLE WHILE KEEPING CAMERA IN
FOCUS ON OBJECT

hold cﬁeru Qtin lnd tap record buttpg-l:

3. FLIP OBJECT ON ITS SIDE TO GET ALL
SURFACES

4. REPEAT ANGLES AT VARYING HEIGHTS

5. CLICK DONE ONCE MORE THAN 100 PHOTOS
TAKEN




PHOTOGRAMMEITRY
POLYCAM

. CLICK ON THE PHOTO GALLERY AND
REMOVE BLURRY, UNFOCUSED PHOTOS

2. SET DETAIL: FULL
3. SET OBJECT MASKING: ON

HELPS THE PROGRAM DIFFERENTIATE
BETWEEN THE OBJECT AND BACKGROUND

4. CLCK "“"UPLOAD & PROCESS”




processing
NOT NOW

PHOTOGRAMMETRY
POLYCAM

Y eo pro 2 eo pro

free photo

S T free photo
captures left

captures left

Create Polycam Account EARN MORE

Create an account to guarantee access to

your captures.

IMAGES (236) IMAGES (236)

1. SKIP ACCOUNT CREATION™

s s e

£ £ .l &
2. WAIT UNTIL UPLOADING AND G Continue with Google t B t ' t Beaa t

PROCESSING IS FINISHED, AND -
MODEL APPEARS ®  Convime i opie

Continue with Email

DETAIL

OPTIMIZED MEDIUM OPTIMIZED MEDIUM

CE) Which detail setting should I use?

(E) Which detail setting should I use?
Already have an account? Log In

OBJECT MASKING OBJECT MASKING

Use Object Masking Use Object Masking

Learn more Learn more

UPLOADING PROCESSING. . .
Privacy Policy Terms of Service




PHOTOGRAMMETRY
POLYCAM

1. CHECK IF MODEL CAME
OUT WELL

DETAILS CAPTURED, NOT
DISFIGURED, LOOKS RIGHT

2. Clck DOWNLOAD
(TOP RIGHT)

3. EXPORT 1O “GLTF” ' i

aiwlelrjtiylujilolp

4. SHARE TO YOURSELF :
o alsfidiflglhlilk]!
THROUGH EMAIL B [<Tclviolnm e

5. CLost POLYCAM | s
. = 15 2 &
LOORPLAN  EXTEN P — RESET - e
’ W R ESCAL - s @

0




ThisPC > Downloads
Name Date modified Type size
ess
Today (1)
X Desktop -
Downlcads ¢ EMBOH 2023-05-15 1042 30 Object 13,534 KE
B Documents e @
B pictures o O Lastweek(3)
Earlier this month (2)
Last month (4)

1. OPEN EMAIL AND DOWNLOAD
THE FILE

2. OPEN “MESH LAB"
3. DRAG FILE INTO “MESH LAB”

CONVERTING FILE TYPE FROM
“.GLTF"” 10 “.STL" FOR THE
3D PRINTER SLICER

&) Pre-Open Options

4. PRE-OPEN OPTIONS POPUP;
CLICK “RESET", THEN “OKAY"

Load in a single layer [_]

5 - MODEL Wl |_|_ APPEAR Do not show this dialog next time D

Remember these values for the next time

Reset | 0K | Cancel Help




PHOTOGRAMMETRY
MESH LAB

1. CucK “FILE” (TOP RIGHT
CORNER)

2. CLcCK “EXPORT MESH AS..."
3. FILE NAME: UP TO YOU

4. SAVE AS TYPE: CLICK ON “STL
FILE FORMAT (*.STL)"

5. ONCE IN THE LOCATION
DESIRED TO SAVE, CLICK
“SAVE" (BOTTOM RIGHT)

6. CHOOSE SAVING OPTIONS
FOR POPUP: CLICK “"OKAY"

/. CLOSE MESH LAB

@ Mashlab 2022.02 - [Project_1]

Append project to current...

Save Project As...
Close Project
Import Mesh...

Export Mesh As...
Ragad

Reload All
Import Raster...
Save snapshot

Recent Projects
Recent Files

Exit

FOV; 60

FPS: 123.5
BO_REMNDERING
Clipping Near: 0,09

) File |Edit Filters Render View Windows Tools

Ctrl+N
Ctrl+O

Ctrl+S

Ctrl+l

ATV

Ctrl+Shift+R

Ctrl+Q

Mesh; poly.glb
Vertices: 55,948
Faces: 100,000
Selection: v: 0 f: 0
WT

Project_1

1((2)|3] |4

poly.glb

Mesh | User-Def

Measure Info

apply to all visible layers []

RECOGNIZED CARD

& € save "poly.glb” Layer

&« v This PC > Downloads

Organize ¥ New folder

Name
»* Quick access
Yesterday (1)

Mlop=be Earlier this month (2)
OneDrive - McMaster Last month (4)
& This PC

& Newwork

Date modified Type Size

File name; ‘ Photogrammetry Workshop - Model

Save as type: | Stanford Polygon File Format (*ply)

Multiresolution Nexus Model { *nxs)
Compressed Multiresolution Nexus Model (*nx2)
A Hide Folders 3D-Studio File Format ( *3ds)

Object File Format ( *off)
VRML File Format ( *wrl)
DXF File Format ( *.dxf)
Collada File Format ( *dae)

OpenCTM compressed format ( *.ctm)

£57 (EST points cloud) (*e57)

XYZ Point Cloud (with or without normal) ( *xyz)
JavaScript JSON ( *json)

U3D File Format ( *u3d)

IDTF File Format ( *idtf)

X3D File Format ( *x3d)

FOV: 60 Wesh: paly.gh
FPS: 135.1 ‘ertices: 55,348
BO_RENDERING Faces: 100,000

Cliaping Mear:  0.09 Selection: vi 0 f 0
wWT

UNRECOGNIZED CARD

@ Choose Saving Options for: ‘Photogrammetry Workshop - Model - stl'

Vert Wedge Texture Name

e Texture Fil

Texture Quality:

Additional Parameters

ary encoding

Materialise Color Encoding

() none

Cancel



(u]
File Home View v v guration Help
= P R Ty — rint Settings Wl Filament Settings [ Printer Settings simple Advanced @ Expert
_ ] is ownloads
Name Date modified Type Size
# Quick access
Today (3)
™ Desktop - o 1@ Generic PLA
023-05-15 12:52 P! 3D Obje 3 !
B Downlads = poly 2023-05-15 1 M D Object 1 OAEES
B Documents i € Photogrammetry Workshop - Model stl 2023-05-15 12:53 PM STLFile =] @ Original Prusa i3
B texture 0 2023-05-15 12:53 PM PNG File 20,404 K¢
B8 Pictures -

Yesterday (2)

Brim: []
Last week (3)
Name Editing
Earlier this month (2)

Earlier this year (2)
N OneDrive

4 OneDrive - McMaster

& This PC

o Network

1. OPEN PRUSA SLICER
2. DRAG THE .STL FILE INTO PRUSA SLICER

3. ORIENT/ROTATE AND ADJUST THE MODEL TO
FIT FOR PRINTING

version of your model, you can simply
reload it in Pru

1. PRINTING WITH MINIMAL SUPPORT2 1

er? Right-click the model
in the 3D view oose Reload from disk
fa. 1

. ROTATE/ORIENT THE MODEL ON ITS BASE

& Untitled - Prus:

File Edit Window nfiguration

2. MODEL NOT FITTING IN THE PRINT AREA?2 i R N R R e

Simple Advanced @ Expert Filament

*  LOWER THE SCALE FACTOR : e €
LS nyim: . S pport on build plate only .
3. BASE OF THE BUILD IS FLOATING¢ 5.8 i s . I BT
ame Editing
*  LOWER THE MODEL POSITION UNTIL FULLY e E— . : :
TOUCHING (SINKING) : :

4. CHECK PRINT SETTINGS

Filament

1. PRINT SETTINGS: 0.30MM DRAFT
2.  FILAMENT: GENERIC PLA

3.  PRINTER: ORIGINAL PRUSA 13 MK3S & = B Obiect manipulation
MK3S+ = — (Wori cooranates |

5. ADD SUPPORTS IF NEEDED

| 50 || 50 || 50 1% <

6. Cuck “SLce Now” .)

3 Volume: 3.59
Volume:  3.59

No errors detected s detected

Slice now Slice now



- a
Advanced @ Expert

20m
30m
a0s

| 4 verhang perimeter
‘ ert il 20m
olid in 32m

' - T 2m

NN (]

PHOTOGRAMMETRY
PRUSA SLICER Tl B

i | | Fstiayer: 3m
! Totak  4h27m
|
— = mAsTn :

1. CHECK IF SKIRT (OUTLINE AROUND —tib e baT
PRINT) IS AROUND THE ENTIRE | on

i
L 4
W ( Sliced Info
) !

MODEL paer A |

By e ] | Bridge infill 2m
{25 | Skirt/Brim a3

1 B support material zrism
Support material interface 22m |l
W custom 135

T
W
|
|

*  IF NOT, MEANS THE MODEL IS T 11
FLOATING AND NEEDS TO BE S

REPOSITIONED TO BE FLAT TO THE @ save G-code file as: x
BED T This PC > Downloads

Organize ~ New folder = ~ ?
2. CLlCK " EXPO RT G—CODE” S Name Date modifi\éd Type Size
Yesterday (1)
EH OneDrive

Earlier this month (2)

3. SAVE THE FILE ONTO THE PROVIDED
SD CARDS > S ThisPC

Last month (4)

o Network
File name: | Photogrammetry Workshop - Model stl_0.3mm_PLA_MK35_4h27m v ‘
Save as type: |G—code files (*.gcode, *.gco, *.g, *.ngc) > ‘

- Hide Folders Save | | Cancel |




L

C.t

-
-
-
B
-
[

‘—MKRsPK&:E@MCMKSTER.CA‘;
LIBRARY. MCMASTER. CA/SP\ACES/MAKERSPACE

| | @MCMASTERLIBRARY
B | @MAéLIBRAIRES



mailto:MKRSPACE@MCMASTER.CA
https://library.mcmaster.ca/spaces/makerspace
https://www.facebook.com/McMasterLibrary/
https://www.instagram.com/maclibraries/
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