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Site terrain using Meerkat for Grasshopper

Meerkat is a free plugin for Grasshopper to process GIS data from shape files.
Meerkat is developed by Nathan Lowe and is currently under active development.
Note that the following workflow was documented in December, 2020.

Download and setup

Download Meerkat zip file from Food4Rhino:
https://www.food4rhino.com/app/meerkat-gis

For Rhino/Grasshopper 6

t ; Meerkat 1.6.1 Grasshopper Win 4&5 Users must now input their own Google APl key for
2020-Feb-26 Grasshopper Win & maps and geocoding. Directions in download.

Make sure to Unlock the downloaded zip file before extracting the content by right-mouse-click,
then go to Properties. In the dialog, check the Unlock checkbox, then click Apply:

j meerkatv161 FNERL L TN
| meerkatv161 Properties +'3

General  Securty Details Previous Versions

ay

E [meeikatv161

Typeof file:  Compressed (zipped) Folder {.zip)

Opens with: ;'I Windows Explorer Change...
Location: C:Users‘rajaa\Downloads
Size: 5.93 MB (10,422 444 bytes)

Size on disk:  9.94 MB (10,424 320 bytes)

Created: Wednesday, October 14, 2020, 10:36:10 AM
Modified: Wednesday, October 14, 2020, 10:36:12 AM
Accessed Today, October 14, 2020, 10:36:12 AM

Attributes: [CJReadonly  []Hidden Advanced...

1
Security: This file came from ancther
computer and might be blacked to | & UPIocK

help protect this computer.

G || o

If you do not have one, create an account with Google Cloud Platform. You can set up a trial
(90 days) and you will be given $300 credit to start with. You will need to provide an address
and a credit card information to set up the account. You will not be charged automatically after
using your credit and you will need to manually activate the automatic payment of $200 per


https://www.food4rhino.com/app/meerkat-gis
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month for access.

Google Cloud Platform

Locate your API key in your Google Cloud Platform . Make sure it is either not restricted to
specific apps, or create an API key that has access to:
e Maps Javascript API
https://developers.google.com/maps/documentation/javascript/get-api-key
e Geocoding API
https://developers.google.com/maps/documentation/geocoding/get-api-key

Copy your API key to the google_api_key_mkagis.txt file in the Meerkat folder (delete
everything else in the file. You should only have the key there).

Move the file to the Grasshopper component libraries folder (you can open it through an open
session in Grasshopper under File>Special Folders> Components Folder.

File | Edit View Display Solution Help

-

|_! Mew Document Ctrl+N fe  Mesh  Intersect  Transform
[ =
S I oY X< J(eX XX

Recent Files »
i,_:,] Save Document Ctrl+5 - w
[=] saveDocument As..  Ctrl+Shift+5

Save Backup Ctrl+Alt+5 e

romponent

Export Quick Image...  Ctrl+5Shift+C eriu or the tiles.
Export Hi-Res Image...
Document Properties...
Create User Object...

Ribbon Layout >

8

Show In Folder

| L5 Special Folders r m 5] Components Folder
(351 8
Preferences... Ctrl+Shift+P Settings Folder
Close Chrle W E User Object Folder
5 AutoSave Folder

Make sure you place google_api_key_mkgis.txt directly in the Libraries folder and notin a
sub-folder, then move the extracted Meerkat folder and place it in the same Libraries folder.



% Modeling Workflows in Architecture

Home Share View

< ol <« rajaa * AppData * Roaming » Grasshopper » Libraries v D
[] Mame Date modified
# Quick access
meerkat_v1.6.1 10/14/2020 9:54 AM
B Decktop o : _ ~
a |=| google_api_key_mkgis 10/14/2020 9:27 AM
Messimlaads - =

Open Grasshopper, and you will see a new Extra tab with Meerkat components inside:

File  Edit View Display Solution Help

Params Maths Sets Vector Curve Surface Mesh Intersect Transform Display  PanelingTools  Kangarco? || Extra

SF PP MK LL |

S isme. | |11 © 1

PP Lat-Long to Point Import Shapefile
MK Parse Meerkat Fi Opens dialeg for loading and cropping shapefiles.
Vas 1o creqte d new component
LL Pointto Lat-Long Hocument via the menu or the tiles.
T

Meerkat Workflow

The first step is to download the shapefiles of the areas you are interested in. Different cities
usually manage their shape files and each has a different location to access. For this
example,we will get the Torrey Pines area in San Diego through sandag.org > Resources >
Maps and GIS to get the parcels shapefile. Make sure to unlock the parcels.zip file before
extracting data as explained above. The folder of the parcels typically include many files but
only one .shp.

ShapeFiles » 5SanDiegoParcelsShapefile » Parcels v | @ £ Search Parcels
(] Mame B Date modified Type Size
|_'| PARCELS.cpg 10/14/2020 %14 AM CPG File 1KB
D PARCELS.dbf 10/14,/2020 5:16 AM DEF File 1,011,415 KB
u PARCELS.prj 10/14/2020 8:38 AM PRJ File 1KB
|_'| PARCELS.sbn 10/14,/2020 8:45 AM SBM File 8,769 KB
|_| PARCELS.sbhx 10/14/2020 8:45 AM SBX File 127 KB
IJ PARCELS.shp 10/14/2020 9:15 AM SHP File 996,660 KB
{_'| PARCELS.shp 10/14/2020 10:29 AM XML Docurment 103 KB
|_'| PARCELS.shx 10/14/2020 9:15 AM SHX File 2,394 KB

Using Meerkat plugin for Grasshopper, you can use the import shapefile component to load
your shapefile. Connect a GH Toggle to the Shapefile component
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B True |

SF Import Shapefile (Shapefile)

Opens dialog for logding and cropping shapefiles.

[This component ran once . ]

Once you connect the True toggle to Shapefile component, the following window opens. Clock
on Add Shape File and navigate to your shapefile.

8 Meerkat Version 1.6.1 = O *

| Shape Files |
| Views |

Create Reference View ~ Info ~ lat/Ing: 47.6127, -122.3062

T T T T T

Once you add the shapefile downloaded earlier, you will see it added to the left menu, and when
you check the box next to it, the map updates:
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{78 Meerkat Version 1.6.1 - O X

| Add Shape File

Sw (32.884811.-117.258431

NE {32.901676.-117.217232

| Manual Crop Adjust |

= | 5hape Files |
PARCELS shp
| Views |

- 3 - e
Google ; - HBE ap Data | Terma ohise

Create Reference View v Info ~ lat/Ing: 33.4012, -115.214

Zoom to the downtown area, then draw a boundary using the little square icon at the top of the
map area. Notice that the left menu updates with the corresponding bounding coordinates. Click
on the Crop Shape File(s) to select the marked area.

ﬁ Meerkat Version 1.6.1

Crop Shape File(s)
Add Shape File
B

| Manual Crop Adjust |

= | 5hape Files |
PARCELS shp
| Views |

Create Reference View ~ Info ~ lat/Ing: 32.7106, -115.8979

Create a folder for the cropped area to place your cropped shapefile. This will create a
PARCELS.mkagis file in the selected location that you can then reference and use to extract
data in Meerkat.
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ﬁ Meerkat Version 1.6.1 . |

Crop Shape File(s)

Ml Browse For Folder
S\l [32.38105.-117.26014
Choose location for output files, New files will overwrite files with
NE [32.50454.-117.21105 the same name in the same folder.

| Manual Crop Adjust |

A _McMeel -
> GH
v Gls
Meerkat
Plugins

v ShapeFiles
DowntownSanDiegoSahpefiles
> SanDiegoParcelsShapefile

e IShePE::(SZIIELS e TorryPines5anDiegoShapeFile
| Views | - flanalinaonl
| Make New Folder | | Cancel

Create Reference View ~ Info = lat/Ing: 32.7106, -115.8979 i

Now that the Meerkat shapefile is created, you can reference it to extract data. Use the Path
component in Grasshopper to set the path and connect to the Parse .mkgis component

SF PP[MK]LL
R[> N\ H-o-¥

|reference PARCELS.mkais file | MK Parse MeerkatiFile (Parse .mkqis)
e 5
W i Frovides access to mkgislgecmetr:.r and attributes from shapefile.

|Thi£r component ran jonce. |

The information of the shapefile includes the boundaries of the parcels as an output from the
Geometry per Shape in the Parse .mkgis component. In the Rhino viewport you can locate the
points if you zoom to the right area. Most of the time, the data is placed away from the origin
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and this makes it hard to find and process in most cases. It is recommended to move all the
points close to the origin before processing further.

The outlines of the parcels or sites are defined as point sets in the shapefile, therefore you can
use the Polyline component to create the outlines of the buildings and terrain.

Step 2; extract Parcels data | Move data close to Rhino World Origin |
N

|Cre:ne huildings autlines

Parcels MKGIS file I

When adding and crop additional shape files that have other information such as topography,
you need to make sure to apply the same boundary. You can create an approximate boundary
then manually enter the exact location used earlier then use Manual Crop Adjust to create

identical boundary, then click Crop Shape File(s). Alternatively add all shape files for the
project and crop together.
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ﬁ Meerkat Version 1.6.1

| Crop Shape File(s)

| Add Shape File

Sw |32.88105.-117.26014

NE |32.50454-117.21105

| Manual Crop Adjust |

| Views

Create Reference View ~ Info + lat/Ing: 32,6328, -117.8653

Once the topography is added to the Grasshopper file, you can move to origin to overlap

properly with the parcels. Also notice that topography contours have elevation data. You can
find the index of the elevation by examining the Field Names then extract the actual values

from the Field Values per Shape.

Extract Topography data

Reference Topo.mkgis file:l

L

=1

I Move data close to Rhino World Origin |

Z
b 0

0
7

\ 0 OBJECTID
1 ELEVATION

ey 2 SHP_ID_LEN

2

10;0
0 21863
[ao]
2| 1.38684119487e+003
{0:1}
0| 21867
360

5.65897218839e+002

4051

Create topo outlines

Previevﬂ
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Use the elevation data per contour to place in the proper vertical location, then use Patch to
create a surface through the contours. You can then project the outline to the patch.
| ELEVATION is at index 1 |

[ Place contours in correct elevation |

| Boundary curve |
| (0;0} | Project the outline |
0 OBJECTID (( G
Apmanmesh— b ™~

2 SHP_ID_LEN
Elevation per shape

| Create Topo curface |

[ List of contour elevations |

= it Volos per Shope = = =
ELEVATION index
()
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Extrude the outline and then crop the patch.

| Split patch to boundary |
AV 4

Create cutter surface |
N

Previe\EI

Next, project the parcels outlines onto the topography surface.

| Project parcels to topography |
N

The next step is to generate the solid for the topography.
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I Create flat boundary surface I

= Extrude flat boundary
Set expression to -x

[ split box with topa srf |
Extract min and max elevations | @

I Select correct part I

Set expression to 2*x

If you acquire the shapefile for the surrounding buildings, then you can also create the .mkgis
and add to the model the same way as the parcels and topography, You can then create the 3D
geometry of the surrounding buildings by extruding their footprint using the elevation value.



