Installation and Operation Manual

August 2020

Congratulations on your SKAARHQOJ controller! Our mission is to ease the
use of broadcast hardware for people making live video and doing so by
means of awesome tactile industrial strength hardware controllers. We are
really proud of how much we have been able to stuff into this device, and we
hope you can see our love and passion for cool and helpful technology shine
through when you browse this manual.

While we really want to make everything intuitive for you, we still need to document some not so obvious
facts and conventions and we have tried to put everything you need to know into this document along with a
few extra tips too.

Have fun!
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Getting Started

We have two types of controllers:

e Controllers with UniSketch OS

e Controllers with Stand Alone Firmware
How to configure your controller depends on which type it is.
Controllers with UniSketch OS

Is a controller typically with displays, buttons, joysticks such as the PTZ Fly or the RCPv2. The majority of our
controllers is with UniSketch OS. The manual focus on these types of controllers with the exception of
section: Setting IP for Controllers with Stand alone Firmware.

Controllers with Stand Alone Firmware

Is a small utility box such as the ATEM-TCP Link, ETH-SDI Link and ETH-LANC Link. The relevant section in this
manual for these are: Setting IP for Controllers with Stand alone Firmware

Additional Information

This manual is the Installation and Operation manual. This provides an overview on how to install
Configurations on your controller, how to use the Firmware Application and network details. As our
controllers are generic in what they can do, we do not have specific manuals for each product.

Please also check out these additional sources of information:

¢ Device Core Manuals: See specific Device Core manuals (if the exist). They have more details about
functionality for what we support

e PTZ Manual: See "PTZ Manual” for details about PTZ control and IP settings
e Training Videos: See the Training Videos on how to get started and how to use UniSketch OS
o Additional Files: Go to our Support Folder on Git for additional resources and files

e YouTube Videos: Don't miss out on the latest updates - subscribe to our YouTube Channel

The majority of this manual use illustrations from our beta version of the Firmware Application,
however some graphics are still from the old version. The principles between the application and
the beta application are very similar.


https://www.skaarhoj.com/support/manuals/
https://www.skaarhoj.com/support/manuals/
https://www.skaarhoj.com/support/manuals/
https://github.com/SKAARHOJ/Support
http://youtube.com/c/SKAARHOJ

For UniSketch OS based controllers a config-slip is included in the package.

What IP addresses are used?
If the configuration is good, but the IP
settings don't match your network, you'll have
to change them.

Change the controller IP adresses
To set up the IP addresses, click “IP °
Configuration” in the firmware application.

SKAARHO Firmmare Upditer

What configuration is installed?
Make sure this is the one you want. If not, read

the next section on how to change it.

Port:
wbmodematt B checxtorupines

In the pop-up window, make the IP
changes you need, save and power cycle
the controller.

oniinecor

g #® Configuration
You're done!
Open serl montar
e00 1P Configuration
UseOHCP
PAddress: 1021681000
‘Subnet: 255.265.255.0
Gateway: 192.168.101
DNS:. 192.168.101
svonen  [aresross Benabies
Buocamcrl 1215810260 Benvies

BMDVideoHub 19216810242 B enabios

Save P Settings.

e0e® < in] & cores.skaarhoj.com 9 e & o SKAARHOJ Firmware Updater
SKAARHOJ & SKAARHOJ
Port:
< Check for updates 9 z 5 o usbmodem1411 v Check f dat
8 Configuration of your Mini Fly with S/N #491216 8 AT
Online configuration Online configuration
/' ‘The following defauit configurations are available for your controller: e
Local Configuration Local Configuration
Configuration Description Installed Devices
IP Configuration and MP2. 4 way IP Configuration
ATEM Pro - Audio uoper vonu @
toggling, as well as macro playback. LED bars provide audio VU.
Firmware successfully updated! (
w0a P2, 4wy
: ATEM Pro - Keyer g — i Open serial monitor
e ——— P AR
T ——
@ ~evisasic ; .o @
Koyor 1 oggle, MP s slctn, AUK! 50100 soecton, PP acton, and 1ani5on S
LED bars provid pogramseeview .
. The final step to bliss is to go back to the
vMix 3 Dual . . .
Press “Online Configuration” in the = ; SKAARHQJ Firmware Updater application

and press “Check for updates”. A new unique

SKAARHOJ Firmware Updater applica- ) i : :
firmware with your selected configuration and IP

tion. A web browser will open.

Network configuration settings is created, downloaded and installed on
, X DHCP © Static ller.
You'll see the same page printed and - your contro
102 [ 168 |10 | s
included in this cover; Now, select a Subnet
A K K 255 255 255 o ’ I
different configuration and set the L e e - You're done!
corresponding IP addresses. oNs w16 | 0 | 1
Devices Pro-tip: If you are up for some fun later,

» notice the "Advanced” button on the web
page. Don't click it just vet - but go back
there and explore when you have success-
fully worked with a default configuration.

Enabled Name
Your computer must be BMO ATEM
connected to the Internet!

‘Save Network Configuration

Having trouble? Visit http://skaarhoj.com/support

Default IP configuration for a SKAARHOJ Controller with UniSketch OS when shipping:

IP Address:  192.168.10.99
Subnet: 255.255.255.00
Gateway: 192.168.10.1
DNS: 192.168.10.1



Firmware Updater

You won't get far without the SKAARHOJ Firmware Updater application. Download it www.skaarhoj.com/

support/firmware-updater/. Install, run it and connect your controller. Please notice the USB cable is only to
be used for configuration and firmware upgrade. The USB plug is not designed to be connected during
normal operation. More details are found in the “Firmware Updater Application” section of this manual.

@ SKAARHOJ
MINI-FLY

n T e et
! t FTE
3 E ) | b S o
-

= AUTO
cut

Connect the SKAARHOJ controller to your Si RHO  Fimware Updater  Main 1P Config  Sera

computer with the included USB cable. The device
shows up in the Port list. Only connect one /dev/tty.usbmodem143101 (SKAARHOJ ApS) N 2)
SKAARHQOJ controller at a time.

Connecting SKAARHOJ Controller with Clients

Almost all of our controllers are IP based. Below two examples are given for how to connect a SKAARHOJ
controller with a client or multiple clients. Notice communication is ethernet based and not via USB. For
control of multiple PTZ cameras please read the “PTZ Manual” at www.skaarhoj.com/support/manuals/

Needs to be on same subnet!

ﬂ o

Multiple Clients

Single Client
19216020260 SKAARHO) Controller
1921681099

1921681099
SKAARHOJ Controller

Optional: ATEM Software Control Panel

If you want to control for example an ATEM switcher you do not need a PC/Mac running the ATEM Software
Control Panel for using the SKAARHOJ controller since it connects directly to the ATEM. But you can run
both at the same time if you want, and the changes made in either the SKAARHOJ controller or in the ATEM
Software Control panel will correlate with the other unit. This is the case for most device cores you can install
on your controller, but for more information, consult the support pages for the individual device cores.


https://www.skaarhoj.com/support/firmware-updater/
https://www.skaarhoj.com/support/firmware-updater/
http://www.skaarhoj.com/support/manuals/

Troubleshooting

If you have followed the above instructions and still have issues here's some tips

e Check IP and network settings via “IP Config” in the Firmware Application. If the Device Core IP address

does not match the client(s) nothing will work

e Double check IP settings! Use the serial monitor to confirm IP address of the controller and clients.

e Consider pressing “Clear Presets”. This will remove any presets and IPs stored locally on the controller.

Notice: IPs set via the “IP Configuration” will be removed + any local configuration will be removed by this

command.

e Use the serial monitor in the Firmware Updater Application to check connection status. Depending on

Client type you will get confirmation when clients are connected or not (see illustrations below)

e Avoid having Device Cores enabled if clients does not exist. The controller will use resources trying to

connect to non-existing clients.

o SKAARHQOJ controller and client must be on the same subnet.

e If connecting to multiple PTZ cameras it is normally not required to install additional Device Cores. Please

see the PTZ Manual at www.skaarhoj.com/support/manuals/

SKAARHO Firmware Updater ~ Main IP Config

SKAARHOJ Controller Booting

SK_VERSION: v2.3.3

| defConfigCsc=59

SK_MODEL: SK_PTZPRO

SK_SERIAL: 491972

EEPROM size: 32 kB

I2C 400 kHz mode activated

*** Init Module XC16 (PTZ Pro) ***:
Center values: 512,524,512

Init Display

XC16: BMD Shield option detected

HWvar:255
MAC address: 92:Al:DA:D5:AE:F8
Requesting DHCP address... OK

IP address: 192.168.10.173
Subnet mask: 255.255.255.0
Gateway: 192.168.10.1
DNS: 192.168.10.1
emory A-D restored
Compiled: Oct 22 2019 11:33:10
DeviceCore #0: NEWTEKNDIHXPTZ0, IP = 192.168.10.213
ClientVISCAoverIP fixedSrcPort:0
setup() Done

HWc#2 Down Speed: 0
System action 17
System action 15
System action 17
System action 17
ISCAbase: Connection to cam 2 established, pulling status
Received block command 0 for camera 2
HWc#3 Down Speed: 0
ISCAbase: Connection to cam 1 established, pulling status
Received block command for camera

-

0

Received block command 1 for camera 2
Received block command 1 for camera 1
Received block command 2 for camera 2
Received block command 2 for camera 1
Received block command 3 for camera 2
Received block command 3 for camera 1
61

.89

.Status received from camera 2!
Status received from camera 1!
89
.89
.89

Send

Reset

Config

Debug

Clear
Presets

Scroll
down
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SKAARHQO. Firmware Updater ~ Main IP Config

'SKAARHOJ Controller Booting

|SK_VERSION: v2.3.3
| defConfigCsc=61

SK_MODEL: SK_E21GPIO
SK_SERIAL: 491711

EEPROM size: 32 kB

Init GPIO board

HWvar:255
MAC address: 92:Al:DA:E1:C9:CC
IP address: 192.168.10.99
Subnet mask: 255.255.255.0
Gateway: 192.168.10.1

DNS: 192.168.10.1

lemory A-D restored

Compiled: Oct 22 2019 11:39:35
DeviceCore #0: VideoHub0, IP = 192.168.10.64
setup() Done

30

.276

.Connected to client.

Connection to Videohub 192.168.10.64 confirmed, pulling sta
ttus

265

.267

.267

.267

Serial

Send

Reset

Config

Debug

Clear
Presets

Scroll
down
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http://www.skaarhoj.com/support/manuals/

Setting IP for Controllers with Stand alone Firmware

For non UniSketch OS controllers the procedure for setting IP address differs:

ATEM-TCP Link
The ATEM-TCP Link is exceptional in the procedure for setting IP address and in operation. This is done via
the Serial Monitor. Please see instructions at https://www.skaarhoj.com/products/atem-tcp-link/. The Device

does not have a web server like otherwise found on controllers with stand alone firmware.

Refrain from using “Update Firmware” in the Firmware Application as this will render the firmware on the
device useless. If "Update Firmware” have been pressed, please re-upload the proper firmware .hex file
found in the section “Stand Alone Firmwares"” from https://www.skaarhoj.com/support/firmware-updater/

ETH-SDI Link and ETH-LANC Link
Setting the IP address on the ETH-SDI Link and ETH-LANC Link is done from the web server locally on the
device itself. In order to access the web server two things must be done:

e Set static IP address on your computer
e Enable the web server on the device it self by putting it in Config Mode

Refrain from using “Update Firmware” in the Firmware Application as this will render the firmware on the
device useless. If “Update Firmware” have been pressed, please re-upload the proper firmware .hex file
found in the section “Stand Alone Firmwares” from https://www.skaarhoj.com/support/firmware-updater/

Set manual IP address for Mac/PC

We recommend connecting the device directly to your computer with a ethernet cable in order to access the
web interface A fixed IP address with the same subnet as the device must be set on your computer

Turn off your wifi and set your IP manually:

IP Address:  192.168.10.50
Subnet: 255.255.255.00
Gateway: 192.168.10.1

[ ] < G Netvaerk Q Egenskaber for TCP/IPv4 (Internet Protocol Version 4) X

Lokalitet: ~ Automatisk [ Generelt

Du kan f& IP-indstillinger tildelt automatisk, hvis dit netvaerk
understgtter denne fadilitet. Ellers skal du kontakte din

[ ] oo . Til
\ 7/ Status: Tilsluttet netvaerksadministrator for at f& de korrekte IP-indstilinger.
o Thunderbolt Ethernet er aktiv og har IP-
@ Thunder...FireWire adressen 192.168.10.50.
Ikke tilsluttet (O Hent automatisk en IP-adresse
° YVi-Fi /g;\ Konfigurer IPv4: | Manuelt a (® Brug folgende IP-adresse:
o Blustootn PAN 9 IP-adresse:  192.168.10.50 [P-adresse: 192.168. 10 . 50
ke tilslutiet SiEeneaal o55.255.255.0 Undernetmaske: 255 . 255 .255. 0
PY Thunderbolt Bridge ,
@ iPhone DNS-server:
Ikke tilsluttet \ Hent autom D ser
. Segedomaener:
VPN (Skaarhoj) 9 (® Brug folgende DNS-serveradresser:
Ikke tilslutte AN
Foretrukken DNS-server: :l
Alternativ DNS-server: :}
2 S )
iy P Avanceret... ? [[Jvalider indstilinger ved afslutning Avanceret
Hijeelp mig... Annuller



https://www.skaarhoj.com/products/atem-tcp-link/
https://www.skaarhoj.com/support/firmware-updater/
https://www.skaarhoj.com/support/firmware-updater/

Enable webserver

e Step 1 — Connect device to computer with ethernet cable :
and power up the unit. Let it boot up. Ethernet  2V(+)

e Step 2 - Press and hold the config button until the status LED
starts to blink to enable Config Mode

e Step 3 — Access web interface by entering http:// Location of “Config” and “Status LED"
192.168.10.99/ in your browser

[ NON JEIRY El| 192.168.10.99 Sl O B "

SKAARHOJ

SKAARHOJ Device IP Settings:

IP: 192 .168 .10 99
Subnet: 255 . 255 .255 0
Gateway: 192 . 168 .10 1

ATEM IP: 192 .168 .10 | 240

Submit

(Reset / Pull the power after submitting the form successfully)

Notice: The web interface IP is always set to http://192.168.10.99 even if you change the "SKAARHOJ
Device IP Address” in the web interface.

If you have the serial monitor open while enabling the web server you will often see a message to confirm
that config mode is enabled.

O
SKKAARHOQO Firmware Updater Main  IP Config  Serial

SKAARHOJ ATEM2SDI vl1.6

Build Date: Oct 2 2018 16:58:25

———————————————— SETTINGS —-====———————————

SKAARHOJ Device IP Address: 192.168.10.99

Subnet: 255.255.255.0

Gateway: 192.168.10.1

ATEM IP: 0.0.0.0

SKAARHOJ Device MAC address: 90:Al1:DA:Al:7B:7D - Checks
um: 164 Debug

Config

.11250 Scroll
down




UniSketch OS

A SKAARHOJ controller running UniSketch OS has a license profile in our online repo at cores.skaarhoj.com.

This is where its software (firmware) came from that was programmed onto the unit when it was delivered.
Whenever you need a firmware upgrade for whatever reason, this is where the firmware will be downloaded
from by the Firmware Application. But this is only the most basic case. cores.skaarhoj.com provides you a

fantastic way to expand the features of your controller; you can select between different pre-made
configurations, install new device cores (support for more broadcast hardware), change configuration of the
controllers behaviour, add media strings and graphics and manage multiple configurations for your
controller. Please see the training videos at: https://www.skaarhoj.com/support/manuals/

To access the Configuration Page for your controller, R
simply connect it by USB to your computer and start the
SKAARHOJ Firmware Application, then press “Online

Configuration”. A web browser will open and take you to

SKAARHOJ Main IP Config Serial Monitor

/dev/tty.usbmodem14222301 (SKAARHOJ ApS) B

the configuration page on cores.skaarhoj.com. Whenever

you are done changing the configuration online, return to ||

the SKAARHOJ Firmware App and press “Update
Firmware”. A new firmware reflecting the changes will be
created and downloaded to your controller. (YR

By default the configuration page will look something like this. Here you can select between different pre-
made configurations and read a short description. You can also change Network settings and set IP address
for Device Cores. If you press the red “Advanced” button you will access a configuration page where you can
tweak an existing configuration or build one for yourself!

< cores.skaarhoj.com

SKAARHOJ &

Configuration of your PTZ Fly with S/N #

The following default configurations are available for your controler:

i

Configuration Description

5 with -way st koy that toggles betweon presets and camera selactor.

Menu s cycled on upper

Laselod presats

Lumens VC-A50P

i

[ J y frnaly

H
g
g
H

NewTek NDI-HX PTZ1 e s el =

o

PTZOptics PT20X

Sony BRC-X1000/H800

Panasonic PTZ

NewTek NDI-HX PTZ1 + Panasonic
PTZ

Raw Panel

Network configuration
DHCP & State

'P 192 | 168 10 | e

Suonet 285 | 255 288 | 0

Gateway 192 168 10 1
NS 192 168 10 1
Devices
Enabled Name 3

NewTek NDIHX-PTZ1

‘Save Network Configuration

10


http://cores.skaarhoj.com
http://cores.skaarhoj.com
https://www.skaarhoj.com/support/manuals/
http://cores.skaarhoj.com

Advanced Configuration

This is where the fun begins! On the advanced configuration page you can tweak the configuration or make

one for yourself. The configuration you set up here will become the default configuration of your controller

with the next firmware download. When pressing a hardware interface component the configuration will

jump to that component and you can modify or change the actions. Please see the training videos at: https://

www.skaarhoj.com/support/manuals/

< comssaartcicon

o~
o,
o

SKAARHOJ &

Configure your PTZ Fly

© NewTek NDIMX.PTZ1 Actons |+ System Actans

NewTek NDI-HX PTZ1 ~

PTZOptics + Lumens + JVC + Panasonic + AIDA

PTZOptics + Lumens + Panasonic
PTZ Optics + vMix Test

Lumens VC-A50P

NewTek NDI-HX PTZ1 (Active)
PTZOptics PT20X

Sony BRC-X1000/H800
Panasonic PTZ

Configure your PTZ Fly

D

NOIKK-
G

Open Al Configuration

NewTek NDIHX.PTZ1 Actons 2 System Actions

B

Devices Settings

Controller IP Settings

1P:
02

16 0 ©

Subnet Mask:
= |[es = o

NewTek NDI-HX PTZ1 + Panasonic PTZ Gateway:
Raw Panel " - *
DNS:
New [ b ) 1
NewTek NDIHX-PTZ1
Copy & ..o |7
Chose a configuration from the drop down menu, copy or start Set IP addresses at the bottom of the page
with a clean slate
Device Cores
Add or remove Device Cores on the “Device Core” tab.
)OUUOO SKAARHO_ a
OO OO Device Cores
oo youcanseo - S— . o pioa
A e FArS A O

# Controller Configuration

ort page.
@ Device Cores. "
NewTek NDI-HX PTZ1 ~

@ Manage Configurations

& Manage Media

ation, please see the UniSketch Manual and System Actions Manual.

3¢ Button Labels

3 Firmware Overview

‘Add another device

e

21,

11



https://www.skaarhoj.com/support/manuals/
https://www.skaarhoj.com/support/manuals/

Manage Configurations

Select either SKAARHOJ official configuration from this tab or manage your User Configurations by
assigning names, descriptions or delete. You can even Share a configuration to another controller with the
“Share Button”. This creates a ID number which you subscribe to in the “Configuration Subscriptions” section.

<

Caal>
@

b
b 05 @
00~

3¢ Button Labels

[3 Firmware Overview

corsskaaoicom

SKAARHOJ &~

Manage Configurations

User configurations

Tite: PTZ0ptics + Lumens + VG + Panasonic + AIDA
Description: Emply Share - Set Active - Delete
Title: PTZOptics + Lumens + Panasonic:
Description: Empy Share - Set Active - Delete
Title: PTZ Opics + yMix st

Description: Empy. Subscribe 1D: 5038 - Unshare - Set Actie - Delete

Skaarhoj Official Configurations

Lumens VC-ASOP.

Meno whie btsnca and

more, Labeiet preses are o 3 wel Setas Actve
NewTek NDI-HX PTZ1 (ctve)
Meno . r—
Setas Active

mor. Labee presas arenclued a5 wol.

PTZOptics PT20X

mor. Labsle presas roncluded s wol. Setas Active

Sony BRC-X1000/H800

Mens "
mor. Labsle preses rs incue a5 el Setas Active
Panasonic PTZ
Meno rem—
Plase see

Suppovted i o0 "Panasoic PTZ" Devco Gor. Modas 1t ar ol supporod have basic P2 and proset functonaly Setas Active
NewTek NDI-HX PTZ + Panasonic PTZ

3 Systom: Camra
Seicr Panasonic PTZ" Devics Core Modsls that ara ot supporid have bsic PTZ and preet
Auctonaiy. ool va Eterne, Setas Active
Raw Panel

Unieten TGP Giene s iy
Setas Active

Configuration Subscriptions

ption 10 below:

Manage Media

Add strings or images to your configuration. Device Core options are also set on this tab.

<

)
b O @
-CC-

# Controller Configuration
@ Manage Configurations
&) Manage Media

[ Firmware Overview

cores.skaarhoj.com

OUUO SKAARHOJ &

Manage Media

Here, you can add various types of media content to your configuration.

NewTek NDI-HX PTZ1 +

Device Core Options

Some device cores support additional options that can be defined through this text field. Please refer to the manual for the particular device core for details.

Strings

Sting1:  Speed Lim

Images

Change Image Delete

(oo [ e

Firmware Overview

Download or generate a new firmware file - use it for archiving or field-update purposes.

@° @
D @
) @,
Y
# Controller Configuration
@ Device Cores
@ Manage Configurations
& Manage Media

¢ Button Labels

[ Firmware Overview

cores.skaarhol.com

SKAARHOJ &~

Firmware Overview

By clicking below, a new firmware generation will be initiated. This is equivalent to pressing "Check for Updates" in the SKAARHOJ Firmware Updater
application.

Below, you will see all the stored firmware versions associated with this controller. Each file can be downloaded using the link for archiving or field-update

purposes.
Configuration Version Created Status Download
NewTok NDKHX PTZ1 22116 2018-09-27 17:55:54  conpins |

12




Device Core Options
For some Device Cores a “Device Core Options” can be found. See the specific Device Core manuals for

instructions on how to set these.
Notice if you want to set Device Core options for several Device Cores the structure is as following
Dx:y=z ;Dx:y=z
Setting several Device Core Option indexes for the same Device Core is as following
Dx:y=z,y=z

n_n

Where the general form would be "Dx:y=z" where “x" is the number of the device cores installed on the
controller (starting with zero for the first device core), "y” the index number and “z" the value for that index.

13



Device Cores

External hardware support is made available on your controller as what we call Device
Cores. A device core is the driver - or akin to an “app” - installed on the your controller
that enables communication support with a given piece of broadcast gear. Some are
very mature and full featured, others still just basic, some are in beta versions and yet

others are just planned at this stage Device

Core
You can always see the latest status here www.skaarhoj.com/support/device-cores/

and find specific Device Core manuals www.skaarhoj.com/support/manuals if they

exist. For most Device Cores communication is direct via IP, however for some it is via a Serial Converter Box.
If this is the case it will be noted in the Device Core manual.

vMix Device Core
When using our controller together with vMix the application vMixBridge is necessary to run on your
computer. This gabs communication between our controller and vMix - get it here: www.skaarhoj.com/

support/device-cores/vmix/ and remember to check specifics in the vMix Device Core manual at

www.skaarhoj.com/support/manuals

14


http://www.skaarhoj.com/support/device-cores/
http://www.skaarhoj.com/support/manuals
http://www.skaarhoj.com/support/device-cores/vmix/
http://www.skaarhoj.com/support/device-cores/vmix/
http://www.skaarhoj.com/support/manuals

Firmware Updater Application

A quick introduction to the Firmware Updater Application is presented in the "Getting Started” section. Here
we provide some more details. The applications can be downloaded for your computer at:
www.skaarhoj.com/support/firmware-updater/

firmware-updater/ The principles between the application and the beta application are very
similar. lllustrations in this manual are based on the beta version.

O A beta version of the Firmware Updater Application is available on www.skaarhoj.com/support/

process of updating relevant images to reflect this.

O Notice the button “Check for Updates” have been renamed to “Update Firmware”. We are in the

When the application is installed and open, connect your controller with USB to the computer. It should now
be displayed in the “"Port” dropdown box. Please only connect one SKAARHOJ controller at a time.

SI(AARHOJ Main IP Config Serial Monitor

/dev/tty.usbmodem14222301 (SKAARHOJ ApS)

o

Update Firmware

Online Configuration

Local Configuration

Manuals and Support

A number of options now exist.

e Update Firmware: Generates a new firmware on our server and downloads it to the unit. The is required
whenever a change to the configuration have been made from “Online Configuration”, or we have
updated UniSketch OS and Device Cores.

Online Configuration: Opens a web browser and give you access to the online configuration page of
your controller. Remember a change made here are not saved on the controller before “"Update Firmware”
is pressed. Your computer must be connected to the internet.

Local Configuration: Starts a local web server on the controller and open a web browser with a local
configuration page. Make sure your computer is on the same network as the controller. Please notice
changes made in the local configuration will not be synced with your Online Configuration unless synced
to the server. If the local config is not synced and “Update Firmware” command is executed the Local
Configuration will be overwritten!

IP Configuration: Displays the configuration window for IP settings on the controller and Device Cores.

Serial: Displays the Serial Monitor for the controller. Useful for debugging and gathering additional
information from the controller.


http://www.skaarhoj.com/support/firmware-updater/
http://www.skaarhoj.com/support/firmware-updater/

Update Firmware
When the “Update Firmware" is pressed the following is happening

e Firmware Generation: A firmware unique to your controller with selected functionality and Device Cores
will be compiled on our server. This is equivalent to pressing “Generate Firmware” on the Firmware
Overview tab on the configuration page.

¢ Installation of Firmware: Once the firmware have been generated it will be downloaded and installed
onto the controller

L] L] L]
SKAARHO Firmware Updater  Main  IPConfig  Serial SKAARHOQO Firmware Updater  Main  IPConfig  Serial SKAARHO Firmware Updater ~ Main  IPConfig  Serial

/dev/tty.usbmodem143101 (SKAARHOJ ApS) B o Jev/tty.usbmodem143101 B 9 dev/tty.usbmodem143101 B e
Check for Updates 0 Check for Updates e Check for Updates (2]
Online Configuration e Online Configuration 9 Online Configuration 9

Local Configuration 9 Local Configuration 0 Local Configuration

Manuals and Support 0 e Manuals and Support

Firmware compiling on server Verifying.

It is recommend to use “Update Firmware” if the controller is unresponsive. This includes if
“Online Configuration” and “Local Configuration” is not working. However please try and power
cycle the controller first

function on any other hardware device. If interested in sharing a configuration please see
"Manage Configurations”

O Firmware files have a unique hardware ID, and a firmware file generate on one controller will not

Online Configuration
When the “Online Configuration” is pressed the following is happening

o Acquire unique hardware ID: The application will fetch the unique hardware ID (also called a CID
number) from the controller. If this is troublesome please try and power cycle the controller. Alternatively
try and press “Update Firmware” to restore the firmware back to normal on the unit.

e Open Configuration Page: The default browser on your computer will open the Configuration Page of
the controller. This requires internet access. On this page you can select among any of our Default
Configurations including saving network settings our you can create your own configuration. Please make
sure a default browser is set and please notice that the Configuration page heavily depends on modern
JavaScript and may malfunction with older browsers. We suggest the use of Google Chrome.

The direct URL to the Configuration Page is: http://cores.skaarhoj.com/?CID=CID Number here

The CID number can be acquired from the Serial Monitor via the command: getCID or via a shortcut in the
Firmware Application.

< cores skaarhol.com

SKAARHOJ Lhd

Configuration of your PTZ Fly with S/N #

Configuration Description Installed Devices

corta Mo s oyled

Lumens VC-A50P e kacad s et

NewTek NDI-HX PTZ1 oo s s v

PTZOptics PT20X PT20x
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Local Configuration
When the “Local Configuration” is pressed the following is happening

o Starts/Stop local web server: A web server on the device itself will start/stop depending on current state.
This is equivalent to write: webconfig in the serial monitor. The local web server will have the IP of the
controller itself set either via the Firmware on the unit or via “IP Configuration” tab in the Firmware
Application.

e Open Local Configuration Page: The default browser on your computer will open the Local
Configuration Page of the controller. Please make sure your computer is on the same network as the
controller. Please make sure a default browser is set and please notice that the Configuration page heavily

depends on modern JavaScript and may malfunction with older browsers. We suggest the use of Google
Chrome.

Warning

Local configuration webserver has been turned off, click
again to restart it

button or via webconfig in the serial monitor. The local webserver can be enabled by default.

By default the local webserver is not enabled. This must be activated via the “Local Configuration”
Please see the section “Enable Local Configuration by default”
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IP Config

The IP Config tab will provide a overview of the IP settings of the controller itself and IP addresses of Device
Cores.

SKAARHQO Firmware Updater ~ Main  IP Config  Serial

IP Configuration

Use DHCP EDabe

IP Address { 192.168.10.240 \/}
Subnet Mask { 255.255.255.0 \/}
Gateway [ 192.168.10.1 \/}
DNS Server [ 192.168.10.1 \/]

Device Cores

BMD ATEM [ 192.168.10.240 v } Enable

Save Settings

Network settings can also be confirmed from the boot up state of the controller in the Serial Monitor:

SKAARHOJ Firmware Updater Main IP Config Serial

% e o kK o ok ke ok ok ok ok ok ok ok ok ok ok e ok ke ok ok ok ke ok
SKAARHOJ Controller Booting
hkkkkkhhkkkkkhkhhhhkhhhkhdhdhhdhdhkkd
SK_VERSION: branch waittest2
defConfigCsc=20

SK_MODEL: SK_E21GPIO
SK_SERIAL: 523043

EEPROM size: 32 kB

Init GPIO board Debug

Reset

Config

C address: 90:A1:DA:5C:F8:AF
IP address: 192.168.10.99
Subnet mask: 255.255.255.0
Gateway: 192.168.10.1

DNS: 192.168.10.1

Memory A-D restored

Compiled: Oct 21 2019 22:34:06 Presets
DeviceCore #0: ATEMO, IP = 192.168.10.240
setup() Done

Clear

Scroll
Continuosly connecting to ATEM switcher on IP 192.168.10.240
188 down
.314

.314

Clear

2

Please notice if changing the IP address via “IP Config” a local preset is created on the controller
and the IP will no longer match any IP settings set via “Online Configuration”. The local preset will
overrule IP settings from “Online Configuration”. This is explained further in the next section
“Methods of Settings IP Addresses”
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Methods of Setting IP Addresses

Two methods exist to set IP settings on the Device Cores and the controller itself.

e Method 1: Using “Online Configuration” and “Update Firmware” in the Firmware Application

Setting IP for default Configurations

If no custom configurations have been made on a
SKAARHOJ controller, a overview with default configurations
will appear when pressing “Online Configuration”

e0e < [in] © © cores.skaarhoj.com ¢ ol | a
M @B 6 0 0 o Home - SKAARHOJ Cores +
SKAARHOJ &~

Configuration of your RCPV2 with S/N #491578

fory

Configuration Description Instalied Devices

BMD Cam Control via
ATEM

BMD Cam Control via
sDI

Panasonic AU-EVA1

et vith cnrtzza CCU .

Marshall CV350 [Betal
Config]

Sony LANC

Raw Panel

Network configuration
oHeP © st

4 92 | 168 | 10 9%

Subnet

Gateway

oNs

Devices
Enabled Namo ®

o Panasonic EVAT

(=)
In the section “Network configuration” you can set the desired IP
addresses. Press “Save Network Configuration” and then press
“Update Firmware” in the Firmware Application.

SKAARHOJ

/dev/tty.usbmodem14222301 (SKAARHOJ ApS)

Update

Setting IP for custom configurations

If custom configurations have been made on a SKAARHOJ
controller a overview like below will appear when pressing
“Online Configuration”

eo0e < [in] © © cores.skaarhoj.com 5 o M
mmle 0O (o] Home - SKARRHOJ Cores
Onlal ) skAARHOI
2 ()
%) OO Configure your RCPV2
88

Marshal
RED

User configuration #2
User configuration #3

size:

User configuration #4
User confiuration #5
User configuration #7
WIFLB4 Link - Simon Dey.
User configuration #9
Simon Conflg

User configuration #11

EVAT - Simon Dev oooDooan

XXX
LX) X

AU150 - Simon Dev
AJAFS 2 Development Bjom (do ot deleto)
User configuration #18

Panasonic EVAT Test Zoom+Focus
FSHDR Test

Panasonic AU-EVAT w. Zoom + Focus

User configuration #21 (Acve)

BMD Cam Control via ATEM

BMD Cam Control v SDI

NowTek NDIHX PTZ1

Droam Chip ATOM ono Mini

Agile ARC350 [Betal Config]
Ensemble Designs BrightEye NXT 900
Panasonic AUEVAT

Marshall CV350 [Botal Config]

Sony LANC

Raw Panel

Now
Copy

To coniure coirote actions, please clck on a hardwars compenent on the contrler above.
Open Al Confguraton

Vis en menu

e=e ¢ oo ol 4

Controller IP Settings.

»:
Subnet Mask:

Gateway:

ons:

[Dream Chip ATOM One

At the bottom of the config page you set IP settings. Remember to

press "Save Settings” and then press "Update Firmware” in the Firmware

Application.

Main IP Config Serial Monitor

«»

Firmware

Online Configuration

Local Configuration

Manu

als and Support

Press "Update Firmware”

)

Devices Settings ‘



e Method 2: Using “IP Configuration” in the Firmware Application

A alternative way of setting IP addresses is using the "IP Configuration” option in the Firmware Application

SKAARHO Firmware Updater ~ Main  IPConfig  Serial

IP Configuration
Use DHCP Erable
IP Address { 192.168.10.240 \/]
Subnet Mask i 255.255.255.0 v I
Gateway [ 192.168.10.1 ‘/J
DNS Server [ 192.168.10.1 \/]

Device Cores

BMD ATEM [ 192.168.10.240 v ] Ebao

Save Settings

|u

Please notice this will generate a local “preset” on the controller. This preset will overrule IP settings set in
the “Network Configuration/Device Settings” on the Configuration page when pressing “Update Firmware”
unless:

e One have opened the config page with default configurations and pressed “Save Save Network Configuration
Network Configuration and then pressed “Update Firmware

e One have opened the config page with custom configurations and pressed “Save Settings”
and then pressed “Update Firmware"

Save Settings

The Serial Monitor can be used to monitor if a “Preset” exist

SKAARHOJ Firmware Updater Main IP Config Serial

Send

kkkhkkkhhkkhkhkkhhkhhhkhkhhhkhhhkkd
SKAARHOJ Controller Booting
hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhkhhhhhhkhdx
SK_VERSION: branch_waittest2
| defConfigCsc=20 Config
SK_MODEL: SK_E21GPIO
SK_SERIAL: 523043
EEPROM size: 32 kB
Tnit GPTO hoard Debug
Preset 1 loaded

aitcounter:0

HWvar:255
MAC address: 90:A1:DA:5C:F8:AF
IP address: 192.168.10.100
Subnet mask: 255.255.255.0
Gateway: 192.168.10.1 Clear
DNS: 192.168.10.1
Memory A-D restored
Compiled: Oct 21 2019 22:34:06

DeviceCore #0: ATEMO, IP = 192.168.10.240

Reset

Presets

2

setup() Done Scroll

Continuosly connecting to ATEM switcher on IP 192.168.10.240 down
188

.314

314 Clear
314

A preset can be deleted by using the above methods (Save Network Configuration or Save Settings and
then pressing “Update Firmware). Alternatively press “Clear Presets” in the Serial Monitor.
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Static IP or DHCP

A UniSketch OS controller will have the IP you set on the configuration page or via the “IP Configuration” tab
in the Firmware Application. Please see details in the previous section. During you boot up process you can
always confirm the IP settings on the controller and the Device Cores.

[ ]
SKAARHOJ Firmware Updater Main IP Config

Send

SKAARHOJ Controller Booting Reset

SK_VERSION: v2.3.3
| defconfigCsc=58 Config
SK_MODEL: SK_PTZPRO
SK_SERIAL: 491972
[EEPROM size: 32 kB
I2C 400 kHz mode activated Debug
*** Init Module XC16 (PTZ Pro) ***:
Center values: 516,524,512

Init Display

XCl6: BMD Shield option detected

x

HWvar:255
MAC address: 92:A1:DA:D5:AE:F8
IP address: 192.168.10.99 Clear Presets

Subnet mask: 255.255.255.0
Gateway: 192.168.10.1
DNS: 192.168.10.1

Memory A-D restored Scroll
Compiled: Oct 22 2019 09:34:30 low
DeviceCore #0: NEWTEKNDIHXPTZO0, IP = 192.168.10.213
CIientVISCRoverlP fixedsrcPort:0

setup() Done

o
©n
o
=
o

(@]
®
[

HWc#2 Down Speed: 0
System action 17

If the controllers IP is set to 0.0.0.0 (four zeros) or DHCP is set on the configuration page/in the IP Config tab
the controller will get a IP address from your DHCP server on your network.

L]
SKAARHOJ Firmware Update IP Config

IP Configuration

Use DHCP © Enable

IP Address I 00,00 v|
SubnetMask | 255.255.255.0 v

Gateway I 192.168.10.1 v ‘
DNS Server ‘ 192.168.10.1 7 ‘

Device Cores

NewTek NDIHX-PTZ1 ‘ 192.168.10.213 v Epable

A message with “Requesting DHCP address... OK” will appear in the serial monitor if the controller gets a IP
address from the DHCP server.

SKAARHOJ Firmware Updater Main IP Config

Send

SKAARHOJ Controller Booting Reset

SK_VERSION: v2.3.3
| defConfigCsc=59 Config
SK_MODEL: SK_PTZPRO

SK_SERIAL: 491972
EEPROM size: 32 kB
I2C 400 kHz mode activated Debug
#** Init Module XCl6 (PTZ Pro) ***:
Center values: 516,524,512

Init Display

XC16: BMD Shield option detected

HWvar:255
C address: 92:A1:DA:D5:AE:F8
Requesting DHCP address... OK Clear Presets

IP address: 192.168.10.173
Subnet mask: 255.255.255.0
Gateway: 192.168.10.1

DNS: 192.168.10.1 Scroll
Memory A-D restored down
Compiled: Oct 22 2019 09:43:34

DeviceCore #0: NEWTEKNDIHXPTZ0, IP = 192.168.10.213
ClientVISCAoverIP fixedSrcPort:0
'setup() Done Clear

o

~
©n
o
3
&

HWc#2 Down Speed: 0
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If the controller is not assigned with a IP address from DHCP during boot up the serial monitor will report
"Requesting DHCP address... failed” and the controller will fall back to IP address 0.0.0.0

Requesting DHCP address... failed
IP address: 0.0.0.0

Subnet mask: 0.0.0

Gateway: 0.0 0

0.
.0.
DNS: 0.0.0.1

The controller will continuously try to get a IP address from the DHCP server. If successfully the message
“DHCP Renewed: x.x.x.x" will appear.

| |.DHCP Renewed: 192.168.10.173 | |
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Serial Monitor

The serial monitor in the Firmware Application is an indispensable tool for bug fixing any problems with your
SKAARHQOJ controller. The serial monitor runs at 115200 baud and a typical output from the boot process
looks like this:

SKAARHOJ Firmware Updater IP Config Serial

Send

kkkkkkkkkkkkkkkkkkkkkkkkkkkkk

SKAARHOJ Controller Booting
khkkhkkhkkhkhkhkkhkhhkdhkhhkhkhkhkhhhhkkk
SK_VERSION: v2.3.3

| defConfigCsc=20 Config
SK_MODEL: SK_E21GPIO
SK_SERIAL: 523043
EEPROM size: 32 kB
Init GPIO board Debug
HWvar:255

MAC address: 90:Al:DA:5C:F8:AF
IP address: 192.168.10.99
Subnet mask: 255.255.255.0
Gateway: 192.168.10.1

DNS: 192.168.10.1

Memory A-D restored Clear Presets
Compiled: Oct 21 2019 23:09:26

DeviceCore #0: ATEMO, IP = 192.168.10.240
setup() Done

Reset

Scroll
Continuosly connecting to ATEM switcher on IP 192.168.10.240 down
188
.315
.315

Clear

This tells us the firmware version loaded, model name of the controller, serial number, how a number of
hardware components have been initialized, which IP address, subnet mask and MAC address the controller
has, which date the software was compiled.lt also shows us which hardware devices it will try to connect to.
During this process until the "setup() Done” message is output, the status LED will blink purple.

After the setup, the controller enters normal operational state. You see that it tries to connect to the devices
and that it succeeds in this. During this process, the status LED blinks yellow and eventually it will blink
green.

The serial monitor will continuously output a small dot and a number every second. If this is not the case
permanently, it indicates a crash of the controller. The number indicates the number of times a second the
controller manages to check all device connections and hardware components. It should be higher than 25.
The higher the better. This number may/will drop if there are problems, if something slows down the
controller, if devices are not connected properly or in the process of being connected, if a lot of displays
needs to be updated etc. The lower this value, the less responsive the interface will feel. This value will also
be impacted by the number and type of actions configured for interface components in the web interface.
Network problems may also impact this value. If this value is too low, the controller may further loose
connections to devices and may seem unresponsive to interface operations.
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Commands in the Serial Monitor
You can enter commands in the serial monitor to do certain things with the controller. This is particularly

useful for developers and also for bug-fixing and calibration.

"“config”
"configd”
"debug”
"sockets"
“"newmac”
"clearpresets”
"reset”

"HWvar=XXX"

"list analog”

"show analog X"

"hide analog”

"“calibrate analog X"

"“clear analog X"

"set analog X=start,end,tolerance”
"show joystickDeadzone”

"joystickDeadzone=X,Y,Z2"

“exportPresets”

“importPresets”

“preset X"
"ip=A.B.C.D"
"ipDeviceX=A.B.C.D"
“"enableDeviceX=[0/1]"
"“clearusermemory”
"getVersion”

"getCID"

Reboots the device into config mode with its current IP. Similar to holding the config button until the
LED becomes blue.

Reboots the device into config default mode (IP always 192.168.10.99). Similar to holding the config
button until the LED becomes white.

Reboots and enables debug output to serial monitor

Lists the 8 available sockets and their status. (If “"debug” mode is enabled - see above - whenever a
change happens to a socket you will see it printed in the serial monitor on the same form)
Generates a new random MAC address to EEPROM. Power cycle both your controller and network
switch after this operation. Useful if you have network problems.

Clears the preset memory completely (flushes all!). Useful/necessary after a firmware upgrade.
Similar to holding the config button until the LED becomes red.

Reboots the controller

Set Hardware Variant (byte). This value shouldn't be changed by users. It's significance is to inform the
UniSketch software about which hardware revision it's running on in order to take certain specifics into
account.

Bit 0: Determines model of status LED on SKAARDUINO-AVR models.

Lists analog hardware components on the controller with number, description and three calibration
values (start/end/tolerance)

Shows readings from analog component X where X is the number given by “list analog”. The readings
indicate the value and noise level for the read out. This is useful for debugging. If you move the analog
component you should see values change. Write “hide analog” to stop the display.

Stops the display of “show analog”

Starts calibration of analog component X. Instructions will be posted in the serial monitor. The steps
involve moving the analog component to various positions.

Resets calibration data for analog component X to default. If X is not given it resets calibration data for
all components.

Forces calibration data “start”, “end”, and “tolerance” for component X
Shows joystick deadzone values if they have been set via “joystickDeadzone=X,Y,Z" (see below)

Set deadzone values for a joystick component

X = Pan deadzone in percentage

Y = Tilt deadzone in percentage

Z = Zoom deadzone in percentage

Default values are 20%. Applicable values are between 1% and 100%

Example: “joystickDeadzone=5,10,20" equals 5% pan, 10% tilt and 20% zoom deadzone

Will dump a large amount of data representing the entire configuration with presets in the controller.
Last two bytes is a checksum

Will import configuration into the internal EEPROM memory. After sending the command, the
controller will instruct to paste configuration into the serial monitor. It must be formated like the output
from “exportPresets”

Will select the given preset number X if it exists and reboot the controller

Sets the controller IP address (for the current preset)

Sets the IP address for device index X (see boot up output) for the current preset.
Enable or disable device X for the current preset.

Clears user memory space (used for various types of device setting presets).
Shows the current version of UniSketch

Returns the controllers unique ID, which is used to access the configuration pages on
cores.skaarhoj.com. Since this ID gives access to the online configuration, do not share it publicly.

Technical Notice: Any operation from the serial monitor that reboots the controller, does so with a "soft”
reset and the Ethernet chip in the controller may still hold old settings. In most cases this is no problem, but
at other times it may lead to strange behaviors and connection problems. In that case; power cycle the unit,
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press the reset button shortly or close down and reopen the serial monitor which will also act as a hardware
reset.
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Load Firmware from File
The function “Load Firmware from File” is in the Options tab in the Firmware Application. The function is
used to:

e Load Firmwares generated from “Firmware Overview: If a Firmware have been generated for field
updating or achieve purposes.

¢ Load Firmwares for Stand Alone Units: Loading/updating firmware for Stand Alone units such as the
ATEM-TCP Link, ETH-SDI Link or ETH-LANC Link.

Firmware files have a unique hardware ID, and a firmware file generate on one controller will not
function on any other hardware device. If interested in sharing a configuration please see
"Manage Configurations”

®  SKAARHOJUpdater Edit_View Window Help B SKAARHOIUpdater - D
Check for Firmware Updates  {+8U

Load Firmware from file

Show Log

il SKAARHOJUpdater File Edit View Window Options

Check for Firmware Updates Win+Shift+U

SKAARHOJ ff§  Load Firmware from file

Toggle Darkmode

On Mac

Show Log

Select Device

On PC
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Expert Mode

By enabling “Expert Mode"” three new features are made available

¢ Update Firmware from Master: Will generate a firmware from what we call Master instead of a released
firmware version. Would typically be used if instructed to do so by developers or support.

o Update Firmware from Branch: A popup windows will appear where:
e A branch name can be put in. Would typically come from developers/support

e Aversion number. If you want to generate a firmware on your controller from a specific firmware version.
Example “v.2.4.5"

e Update Firmware without Recompilation: Will pull the last firmware generated for the controller without
needing to recompile. Would typically be used if the firmware was generated earlier to save time or if the
firmware currently on the controller became corrupted.

¢ Online Configuration (Staging): Firmwares generated from either Master or Branch will do so from the
Online Configuration called Staging.

3 SKAARHOJUpdaterBeta Edit View Window Help [MeJJifth

Update Firmware #8U
Load Firmware from file {38F
v Expert Mode

Update Firmware from Master ~ {+3U
Update Firmware from Branch (8B

Show Log
Report for Support

SKAARHOJ Main [P Config Serial Monitor

/dev/tty.usbmodem14101 (SKAARHOJ ApS) s

Update Firmware from Master

Update Firmware from Branch

Update Firmware without Recompilation

Online Configuration (Staging)

Local Configuration

Manuals and Support

Enter a branch/version to build

Check for Updates
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Shortcuts

A number of shortcuts are available in the Firmware Updater Application
Update Firmware
Mac: command+u

Windows: ctrl+u

Compile from Master
Mac: shift + command + u

Windows: shift + ctrl + u

Compile from branch
Mac: shift + command + b

Windows: ctrl + shift + b

Enter a branch/version to build

Check for Updates

Retrieve and get the CID
Mac: Shift + command + ¢

Windows: shift + ctrl + ¢

Success
CID copied to clipboard!

Open Serial Monitor
Mac: Shift + command + m

Windows: Shift + ctrl + m
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Uploading Error
If the update process for whatever reason is interrupted (e.g. power loss) the firmware will be rendered
useless on your device. A new firmware have to be uploaded to the unit.

Error

Uploading error: Error: SAM-BA operation failed
The uploading process was interrupted. Please try again.

Press “Update Firmware” - you will be presented with a message about a “An intermediate software
version...". Press "OK” to proceed. A intermediate firmware will be loaded on your unit, and subsequently
the final firmware.

An intermediate software version will be uploaded to your
controller, then it will reboot, generate and install the final
firmware version. Proceed?

o [
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Error on Check: Your controller is not yet registered

In rare cases you might experience a message from the Firmware Updater stating that the connected
controller is not fully registered yet. This happens if the unique hardware ID of your controller does not
match the record in our database.

In order to solve this issue please send the following information to support@skaarhoj.com

e Identification code from the Firmware Application.
e Serial number of the unit. The serial number is found on a small silver sticker with 6 digits.

If you press the email link in the error message a email will subject line including the CID number will be
created. After we have confirmed the registration by email press “Update Firmware” in the Firmware
Application. This will render a new valid firmware for your device.

SDI-GPI Link

SKAARHOJ K/S
Denmark

Error

Error on Check: Your controller is not yet registered,
please contact support@skaarhoj.com with your controller
serial number and the following id
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Network Recommendations

Facts
e SKAARHOJ controllers have a 100 mbps network interface

¢ Network switch must have Auto-MDI/MDIX

e Network switch must support 100 mbps

e PoE: IEEE 802.3af

e SKAARHOJ controllers only support Half Duplex mode without Auto-Negotiate

When connected to a network switch, the yellow LED (lower left) at the ethernet jack will be on. If the device
in the other end supports TX/RX auto detection you may be able to connect the SKAARHOJ controller
directly to your device, otherwise use a crossed cable or a network switch (the supported setup). Remember
a SKAARHOQOJ controller and client must be on the same subnet (192.168.10.* or one you set up in the
controller). If you have multiple SKAARHOJ units connected to the same network they need to have different
IP addresses!

Power over Ethernet (PoE) Specifications

We use the PoE industry standard 48V |EEE 802.3af. If you want to power our controllers using PoE it is
important your switch supports this standard. Please notice some manufactures such as Ubiquity have their
own non-standard 24V type of PoE which is incompatible with our controllers. Especially pay attention to the
standard if you use a PoE injector.

Troubleshooting
If you experience no network activity at all try one or more of the following suggestions:

e Use a managed network switch
e Force network switch port to 100 mbps
e Try a different network switch

1GB or 10 GB switches can have issues with our 100 mbps interface if not properly managed. The iMac Pro
with 10 GB have issues if connected directly to our controller. Try with a USB to ethernet adapter in this case.
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Connection Stability and NDI

Background: People are moving to NDI video on a large scale and while it's a fantastic technology, it can
lead to frustrating network issues which may first appear as faults on specific and seemingly unrelated
devices like a SKAARHOJ controller. In general, the problem is that NDI used on a poorly configured
network that is not “NDI ready” will lead to flooding of NDI video data to devices that doesn't want it and
can't handle it. For a SKAARHOJ controller this means that the essential control data connection is killed by
all the irrelevant video data it receives. Even a single lost control package can lead to poor of connection
stability or the use of a joystick. In the worst case the control won't even connect. These cases can be
frustrating because they are tipping-point issues where a small change cascades into large consequences.

In general: For any network control system to work - and certainly for a SKAARHOJ controller - you need to
consider that your network is configured so that neither the SKAARHOJ controller nor the devices it
communicates with and no link in between are congested with network traffic that can result in predictably
poor performance. No matter how much error correction we build into a controller, lost communication
information will lead to poor performance. When NDI video data and other Multicast data is shared on a
network it will congest the network unless proper guidance have been taken. Use proper managed network
switches with something called IGMP snooping enabled so the lovely NDI data is only sent to the devices
that wants to receive it. If not - and this is the default unfortunately - all devices including your SKAARHOJ
controllers will receive it too and spend incredibly amount of resources to filter it out.

Below you will find our recommendations as this present time.

If you use our controllers on a network with NDI sources (Multicast) it is absolutely imperative to
configure your network properly to ensure a stable connection.

Network Guidelines
Besides having taken proper network switch considerations such as Gigabit Ethernet on all network switch
ports we recommend the following settings on your Managed Switch when possible:

e Enable IGMP Snooping (mDNS is automatically blocked by many
switches when snooping is enabled — refer to documentation from your switch vendor)

e Enable Flow Control as Asymmetrical or simply as On
e Disable Quality of Service
e Disable Jumbo Frames

e CONFIGURE IGMP Querier and Query Interval for each switch in multi-switch networks
when using multicast

Additional Resources

o NewTek: NDI Network Guidelines

e PTZOptics: Setting up a Ubiquiti Network for use with PTZOptics Products

o NewTek Network Settings: https://support.newtek.com/hc/en-us/articles/115001705074-NETWORK-
SETTINGS?mobile_site=true
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Multicast Data on Network
If you are unsure if Multicast data is present on your network we recommend using a network protocol
analyzer such as Wireshark. Many tutorials can be found online to filter to Multicast data on the network.

See a example here.

Recommend Managed Network Switches for NDI Network
We have tested 2 different managed network switches for a setup where multicast data is present. Below you
will find a quick guide on how to configure these 2 devices to ensure stable connection on your network.

e Ubiquiti UniFi US-8-150W
e Netgear Click GS408EPP

At this current moment we advise against the DGS-1100-08P from D-link, Netgear GS108T and Intellinet
561075 as we have experienced poor performance on this switcher. It can cause network devices to
become unresponsive when a SKAARHOJ controller is connected.
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Netgear Click GS408EPP

NETGEAR s

GS408EPP - ProSAFE Web Managed 8-port Gigabit Ethernet PoE+ Easy Mount Switch #
I I O O
Management Maintenance  Monitoring PoE LAG

= IGMP Snooping IGMP Snooping Configuration ®

IGMP Snooping Status Disable ©Enable

VLAN ID Enabled for IGMP Snooping

Validate IGMPv3 IP header ©Disable Enable
Block Unknown Multicast Address Disable ©Enable
IGMP Snooping Static Router Port any t

Ubiquiti UniFi US-8-150W

J fu,ﬁ:r cer

SETTINGS

EDIT NETWORK - LAN
Wir N Na LAN
Networks ® Corporate G
Rou
IPS
DPI
Guest
Profiles
S localdomain

Admins
# Enable IGM!

User Grot

[] ADVANCED DHCP OPTIONS
[£) CONFIGURE IPV6 NETWORK
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Back Connections & Pinouts

This is a description of the connectors of the microprocessor we use in most of our products. Often referred
to as the SKAARDUINO Due

2 3

Ethernet

1 PoE 48V
(IEEEB02.3af) /
USB (Y (T Conf/Reset

Prog Status , o Hard Reset

6

Micro USB plug. Used for service monitoring and programming new software into the unit (firmware

upgrades).

Ethernet Jack. Connect this to your ethernet switch. This jack may also support PoE (Power over
Ethernet) if your SKAARHOJ controller was delivered with that option. When connected to a network
switch, the yellow LED (lower left) will be on. When data is sent to/from the controller, the green LED
(lower right) will blink. If the device in the other end supports TX/RX auto detection you may be able to
connect the SKAARHOJ controller directly to your device, otherwise use a crossed cable or a network
switch (the supported setup).

"oy

DC input. Use a standard 2.1mm center pin plug (center = “+"). Allowed voltage range is 7-18V. We test
controllers will work at 12V. The device uses max 1A at 12V. Units with Blackmagic 3G-SDI Arduino
Shields needs 12V.

Configuration/Reset button. Use a pencil or tooth pick to press the button. When you press the button
shortly, the controller will reset (same as pulling the power plug). If you press and hold the button, you
can reset the controller into configuration mode (as as pressing “Local Configuration” in Firmware
Application):

1. Press and hold the button until the status LED becomes blue after a few seconds. Release the button
and the controller is in config mode. You can access the controller web interface with a web browser
on "http://[CONTROLLER IP)/” where CONTROLLER IP is the IP address used for the currently loaded
preset. The controller will run a diagnostics mode after 2 minutes where displays and buttons will
light up.

2. Press and hold the button longer until the status LED becomes white (which is 2 seconds after
becoming blue). Release the button and the controller is in config default mode. You can access the
controller web interface with a web browser on "http://192.168.10.99/". The controller will
immediately run a diagnostics mode where displays and buttons will light up.

3. Press and hold the button even longer until the status LED becomes red (which is 10 seconds after
becoming blue and 8 seconds after becoming white). This will clear all presets in memory thereby
resetting all configuration made in the controllers own web interface (this corresponds to the serial
monitor command “clearpresets” and should only be necessary in case a firmware update requires it
or if there is another tricky error state present).

In rare cases you cannot rely on the reset button but have to turn off the power to the controller instead
(“cold start”).
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Status LED: When the controller is just powered up, you will see the status LED blink purple
during the boot process. In this process, the hardware is initialized. Eventually the LED should end
up blinking slowly (2 sec period) steady green (or blue or white if in config modes). If the LED
blinks yellow quickly it indicates that connection to one or more devices is not established. This is
perfectly normal for a few seconds between the boot up process (purple blinks) and the
operational state (green blinks) when the controller connects to all devices. The status LED should
never be permanently on or off, this indicates a potential freeze in the system. In fact, in normal
healthy operation the LED should blink with a steady 2 sec period, otherwise it could indicate
trouble with connections or hardware. The LED will also light up red for a split second whenever
an analog hardware component (such as a T-bar) is operated (this feature is helpful to determine if
calibration is needed).

6. Programming Mode Reset: Will make a hard reset of the controller leaving it with no firmware. Is
used if the controller does not appear in the Port list in the Firmware Application. Only to be used
prior to have consulted SKAARHOJ Support. Please see section: Controller does not show up
under Port in Firmware Application.

Status LED Overview

Purple blinks, uneven durations The controller is booting up (and for each blink a given step has been completed).

Yellow blinks, quickly The controller hasn't established necessary connection to one or more devices.
At the end of the boot process this is natural for a few seconds as the controller connects to
devices for the first time.
If you unplug the network cable or turn off an external device the controller is connected to, you
will also see this state. Just turn on the external device again or re-insert the cable and the error
state should restore itself to normal operation (green, steady blinking) after some time.
If this happens during normal operation and without obvious explanations (like removal of a
network cable or shutting down an external device), it's an error state you need to pay attention to
and bug-fix further.
If the controller boots up and never stops blinking yellow, you may want to check if you have
configured devices for the controller which are not currently present in the network set up. Go to
config mode, enter the web interface and check which devices are enabled and their IP addresses.

Green blinks, steady, period of 2 seconds Normal mode, everything is connected and working properly. Just bliss

Blue or white blinks, steady, period of 2

Config mode (white: “config default”) where you can access the controller web interface.
seconds

Red blinks (interrupting green or yellow This happens if you move an analog hardware interface component like a T-bar or knob and is
blinks)

totally normal in that case. However if such blinks happen without you touching any analog
components it indicates the need for calibration.

Quick red blinks and no response from

controller A problem with the preset memory checksum indicates that the preset memory may be corrupt.
However, in most cases a “cold start” by removing the power supply, waiting 10 seconds and
connecting the power supply will solve the problem. If after 2-3 attemps with this solution it still
remains a problem, you must clear the preset memory. This is done by holding the config button
pressed, then apply power to the controller and wait for around 15 seconds until the status LED
becoems solid red (before that state, the LED should be first purple, then blue, then white for 8
seconds and finally solid red). When the LED is red, release the button and the status LED should
start blinking again and the controller should boot up. Notice that your controller will be reset to
factory settings in this case and you may need to reload or recreate your configuration.
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DB-25 Connector Configuration for GPI

This is the pinout for the DB25 Connector we use as a GPl module:
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This is the pinout for the DB25 Connector we use on the SDI-GPI Link:
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DB-9 Connector Configuration for RCP units (EXT I/O)

This is the pinout for the DB9 we use on our RCP units. Often a default RCP configuration will be configured
so:

- When the joystick top button or the “Prev” button is pressed, a relay is shorting pin 1 and 2

- If pin 8 is shorted to GND (pin 5 or 9) the display backlight will change from white to red/the Tally bar will
light red (if configured)

EXTI/0
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Pinout for Tally Box

The pinout of the RJ-45 connector is as follows:

1. GND

2. 12V

3. 5V control signal for red tally 1

4. 5V control signal for green tally 1

The next four are for daisy-chaining tally lamps:

5V control signal for red tally 2
5V control signal for green tally 2
5V control signal for red tally 3
5V control signal for green tally 3

© No

Our tally lamps need 12V power in order to light up the LEDs. The control signals are 5V so whenever you
apply 5V on one of the pins the corresponding LEDs will illuminate.

& U$1

{(GND)

(12V)
/ (Red, Lamp 1)
L {(Green, Lamp 1)
L/ (Red, Lamp 2)

(Green, Lamp 2)

R/ (Red, Lamp 3)
R (Green, Lamp 3)

INPUT GND

& 55
- DL

Of
O
G/
B
B
G
B
B

I T

O~ =N —

OUTPUT GND
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Embedding CCU data on the the 3G-SDI return feed

For controllers with the SDI option, you find a 3G-SDl in and out BNC plug. Route the return feed to the
camera through this connection to insert CCU data on the signal.

In - 3G-SDI - Out

If you use the Blackmagic 3G-SDI Arduino Shield for camera control the following outputs are supported:
720p50, 720p59.94, 720p60, 1080i50, 1080i59.94, 1080i60, 1080p23.98, 1080p24, 1080p25, 1080p29.97,
1080p30, 1080p50, 1080p59.94 and 1080p60, but the camera doesn't have to be running the same video

format as the program input, so you can use cameras in Ultra HD while the camera protocol is sent over HD
signal to the camera.

BMD Camera Support

SKAARHOJ units with the SDI option controls any Blackmagic camera that supports CCU over the return SDI
feed. The CCU data is inserted on the SDI return feed.

Locking Connector for 12v Power Supply

To convert the plug on your 12v Power Supply to one with a locking connector we recommend the following
model:

Mouser Electronics P/N: 171-7391

https://www.mouser.dk/ProductDetail/Kobiconn/171-73912qs=%2Fha2pyFaduhDw2idj%2Fw19LiuYoXcmlZz1a2fwh4gQAw%3D

D BARCODE
Mxégi%gbﬁcis‘ Www . mouser .com 7 [T :é
Cust PO: 13487300 A
T %é

Line Item: eos
AT

P/N: 171-7391
IR

25F10

Desc: 2.1MM LOCK RING
Kobiconn DC Power Connectors

DAS

m—— i YO
QTY: 1 C00: JP ]
ITEE L TR =
L4 —

: ==

—
—
——
Invoice No.: 646818047 E—
LR AT T 5 jrm—
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Troubleshooting

Cases
Here you will find some cases and suggestions on how to resolve them

Nothing happens when | press “Online Configuration” or “Local Configuration”
Typically this is because the Firmware Application is not able to retrieve the unique hardware number of the
controller (CID number).

e Try to power cycle (take power, wait 10 seconds, reconnect power) and try again
e Try to press “Clear Presets” in Serial Monitor and try again after reboot

e Reload firmware onto the controller via “Update Firmware” in the Firmware Application. Accept installing
of intermediate software version if prompted wit this.

Error: Unsupported Device
Typically this is because the Firmware on the controller is corrupted. Or the Firmware Application is unable
to retrieve the unique hardware number of the controller (CID number).

e Restore firmware by pressing “Update Firmware”. Accept installing of intermediate software version.

Error

Error: Unsupported Device

Controller does not perform regular color cycle in buttons/content in displays during boot up process
but still appear in Port list in Firmware Application
Typically this is because the firmware on the unit have somehow been corrupted

e Try to press “Clear Presets” in Serial Monitor

e Reload firmware onto the controller via “Update Firmware” in the Firmware Application

Controller will not connect to PTZ Cameras
Remember in most cases only one PTZ Device Core should be enabled on the controller. This will connect to
multiple cameras if they have consecutive IP addresses

e See details in “PTZ Manual” at https://www.skaarhoj.com/support/manuals/
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I have a suspicion that a display/button is not working properly
In order to rule out that something “not working” is not related to configuration error you can put the

controller in a test mode where it cycles colors in buttons and content in displays.

e Put controller in configd mode by writing configd in the serial monitor (see also commands in serial

monitor)

Serial Monitor reports “Presets checksum mismatch” upon boot up

°
SKAARHO Firmware Updater  Main

IP Config

.Reset -> config default mode...

ok ko

SKAARHOJ Controller Booting

ko ko

SK_VERSION: v2.3.3

| defconfigCsc=59

SK_MODEL: SK_PTZPRO

SK_SERIAL: 491972

[EEPROM size: 32 kB

Config Mode=1

[Config Mode=2

I2C 400 kHz mode activated

*** Tnit Module XC16 (PTZ Pro) ***:

lcenter values: 512,524,512

Init Display

XC16: BMD Shield option detected

HWvar:255

MAC address: 92:Al:DA:D5:AE:F8

IP address: 192.168.10.99

Subnet mask: 255.255.255.0

iGateway: 0.0.0.0

DNS: 0.0.0.0

Memory A-D restored

[Compiled: Oct 22 2019 09:43:34

Starting webserver for configuration at http://192.168.10.9
9
setup() Done

6
.5

.Button #1 pressed
Button #1 released
5

Send

Reset

Config

Debug

Clear
Presets

Scroll

down

Clear

o
0
a o
=
s

Typically this is because the firmware on the unit have somehow been corrupted

e Press “Clear Presets” in Serial Monitor

:FF

:FF

dhkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkk

SKAARHOJ Controller Booting

% % % ok % gk ok Kok ok ke ok ok e ok b ke ok ke ke ok ok ok ok ko ok ok ok
SK_VERSION: v2.3.2

| defConfigCsc=20

SK_MODEL: SK_E21GPIO
SK_SERIAL: None

[EEPROM size: 32 kB

Presets checksum mismatch. Attempt #0 Data:

Presets checksum mismatch. Attempt #1 Data:

FF:FF:FF:FF

FF:FF:FF:FF

Could not read presets in 2 tries. Serial recovery mode

All | see in the Serial Monitor is numbers

This is perfectly normally. The dot and numbers indicates the number of times a second the controller
manages to check all device connections and hardware components. See more in the Serial Monitor
section. If you press “Reset” in the serial monitor the controller will boot and you will see the boot up

message with details about the controller.
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Enable Local Configuration by default

As mentioned in the “Local Configuration” section the local web server is not enable by default. This can be
achieved by putting the action “System: Web Config"” in the Controller Hardware Component “Controller”

(typically found as a component top far right/left). Save and generate a new firmware.

System: Web Config

<4

® © ® @ Home- SKAARHOJ Cores X 4+
<&« C @& cores.skaarhoj.com/?page=controllerSetup Q % O & " 4
O\_/\_/ SKAARHOJ &~
) @,
) @,
QO OO Configure your Live Fly
# Controller Configuration Size:
@ Device Cores
@& Manage Configurations C C
@& Manage Options H E E E @ @
[ Manage Media . *
8< Button Labels - - - - - - - - n
~ Sharing
Open All Configuration
The following additional states are enabled in the configuration below. States can be hidden to ease the configuration.
4 AUX ¢ Media ¢ Macro ¢ Audio | ¢ DVE
Devicecore actions can be hidden from the select lists as well to make configuration faster. (Note: This does not work in Safari)
¥ BMD ATEM Actions ¥ System Actions
[ Home NS)c @ ‘ AUX NS P & || Media S @@ @ | [ Macro S8 [ | [ Audio s @@ @ |[ DVE Ns/cPe |

A alternative by having it on by default is to assign the action “System: Web Config” to a button for one to
manually turn the web server on/off.
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Controller does not show up under Port in Firmware Application
If your controller doesn't show up under ports, try these things first:

SI(AARHOJ Main IP Config Serial Monitor

“»

Select Device

Manuals and Support

e Make sure you have attached your controller with a micro USB cable to your computer. Check the micro
USB is fully inserted into the USB plug on the controller

* |sthe controller turned on?

* Rebootyou computer

e Change the USB cable for another one

e Avoid using USB adapters to eliminate point of failures
e Tryto use a different USB port on your computer

* Bootthe controller in config mode: Disconnect the controllers power, then hold the config button under
the power plug down with a pen tip, power on the controller and hold the button until it lights blue, then
release.

e Force quit and reopen the Firmware Updater.
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If none of the above brings up the USB port, you may try this procedure but only after clearing it with the
SKAARHOJ support team!:

Locate the small hole just below the config button

Power off the controller and press this tiny button for a second, add power and release the tiny button
after 5 seconds. You may repeat this. (Pressing this button while the controller is on should reset it
completely).

Turn off the controller, then turn it on again. Now you should see the USB port in the firmware
application and be able to perform a “Update Firmware” (which at first will ask to install an intermediate
firmware which you agree to).

Old method if no hole below config button are present:

Open the controller carefully and locate the SKAARDUINO main board (the one with the ethernet plug)

Locate the flat cable connector in the corner of this board. Next to this connector you will see a tiny
button.

Power on the controller and press this tiny button for a second and release. You may repeat this.
(Pressing this button while the controller is on should reset it completely).

Turn off the controller, then turn it on again. Now you should see the USB port in the firmware
application and be able to perform a “Update Firmware” (which at first will ask to install an intermediate
firmware which you agree to).
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Contact Support

You are always welcome to contact us for support questions - write an email to support@skaarhoj.com and
we will do our best to accommodate your request.

In order for us to provide the best support please state:

Which SKAARHOJ unit it is about
The serial number of your device (small silver label with 6 digits)

The nature of the problem

Which hardware device(s) you are controlling and their firmware
version

If you have successfully installed the Firmware Updater Application and made contact with your device
though the Serial Monitor (you need the USB programming cable)

Your operating system
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UniSketch OS Explained

Configuration Page

When you press “Online Configuration” in the Firmware Application you will access the unique
Configuration Page for your controller with a list of default configurations. We recommend using the Chrome
browser because it's faster, but we have successfully tested it with other modern browsers such as Firefox,
Safari and Internet Explorer in the latests version.

Notice that the web interface heavily depends on modern JavaScript and may malfunction with older
browsers!

® 0 ® @ Home- SKAARHOJ Cores X  +

&« C @ cores.skaarhoj.com/?page=simpleConfig Q ¥ O €& L 4

SKAARHOJ a-

Configuration of your ETH-GPI Link with S/N #491711

The following default configurations are available for your controller: Advanced

Installed
Configuration Description Devices

Reflects ATEM 1ME Program Source 1-8 on GPI Out 1-8. Sets ATEM 1ME Program Source 1-8
on GPlIn 1-8.

ATEM Connectivity

Just like the "ATEM Connectivity* configuration but with a extra GPIO module. Reflects ATEM
1ME Program Source 1-16 on GPI Out 1-16. Sets ATEM 1ME Program Source 1-16 on GP! In 1- @
16.

ATEM Connectivity + GPI

A example sketch utilising the *UniSketch Raw Panel" Device Core by using sytem action such

as "UniSketch Raw Panel: Flag". To be used in combination with *2x8 GPIO TCP Server"
. configuration to link two SKAARHOJ controllers together.
2x8 GPIO UniSketch TCP RAV
an

Client

Example of Configuration Page interface for ETH-GPI Link

Device Settings

You set up the IP address, Subnet mask, Gateway and DNS of your SKAARHOJ controller on the
Configuration Page. Likewise any external IP device your controller is configured to work with (Device Cores)
is listed here. Any device you want to be active must be enabled here and have a valid IP address set up.

Network configuration
DHCP @ Static

P
192 168 10 99

Subnet 255 | 255 | 255 | 0

Gateway 192 | 168 | 10 | 1
DNS

192 | 168 | 10 || 1
Devices
Enabled Name P
v BMD VideoHub

192 168 10 64

Save Network Configuration

You select a default configuration or you can create your very own. Press the “Advanced” tab in order to

access additional configuration possibilities.
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Hardware Interface Components (HWC)

Your SKAARHOJ controller consists of a number of hardware interface components such as buttons, knobs,
dials, levers, displays, LEDs, joysticks, plugs, etc. They generally fall into broad categories such as inputs (eg.
buttons and knobs, GPI) or outputs (eg. displays, LEDs, relay). Sometimes they can be both (most buttons
have an illumination color, some even have a display on them). Input elements can be sub categorized as:

e "binary” such as a button or GPI trigger which is either pushed/triggered or not. Sometimes holding
down a binary input has a special function.

e pulse-generators such as encoders which are knobs that can rotate indefinitely in both directions and
sends a corresponding number of pulses. Encoders typically has a fine/coarse adjustment mode which
is toggled by pressing it. Pressing and holding an encoder down for 1 second will typically send a
binary “button down” signal to the interface component. Often this can function as a “reset” feature.

e analog signals such as T-bars or joysticks which provides a free value within some range.

Outputs range from a simple binary output like a relay to red/green LEDs, an array of LEDs (like a VU meter)
or a graphical or text based display.

Hardware Interface Components are configured with actions which is what give them their function. This is
described in the next sections.

a@

2ATR4
@

2 3 7 g

An example of the schematic drawing of a controller as found on the advanced section of the Configuration Page

#7 KEY 1|KEY 2

KEY 1

KEY 2
ATEM: Upstream Keyer :| M/E1 | USK1 = | Toggle s CP -
or (shift) % | ATEM: Upstream Keyer | M/JEL1 % | USK2 % | Toggle s+

This is how the button "KEY1 / KEY2" is configured in the web interface. As it appears, this button will toggle upstream keyer 1 or 2 on an ATEM switcher
depending on whether the controller is in shift-state or not.
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Graphical Displays

Displays are found in many configurations on SKAARHOJ controllers. Typically a display is paired with a
button or an encoder. Sometimes a display is stand alone but can be configured to reflect a certain button
on the controller (through the “Tie to HWC#" system action). An important convention with displays is
whether it works as a label or displays a current status. Take the picture below as an example. Here there are
two SmartSwitch buttons apparently showing the same thing:

¢ Alabel: The button to the left is configured to set the frame rate of Mix transitions to a fixed "24{". This
can be seen from the fact that the button has a non-solid header bar. This is a label that simply tells us
what will happen if you push the button: You will set a 24 frame mix transition rate.

e A status: The button to the right is configured to also set the frame rate of transitions but is configured
to actin “Cycle” mode so when you press the button you will cycle through transition types and values
by some scheme. The important thing is that the button shows the current value for Mix transitions - 24
frames. And if we change the value to 30 frames, the button will show 30 frames. This is a status that
informs you about the current value of this ATEM feature and this can be seen from the fact that the
button has a solid header bar.

This convention works throughout all displays on your SKAARHOJ controller. Generally, a display will show
the value status unless it has been tied to a button-type interface component in which case a label is typically
shown - unless the particular button operates in some sort of cyclic mode where a status makes more sense
to display.

Actions

You configure your controller by assigning actions to interface components. An action is most typically a
command sent to an external device, such as a video switcher, router, recording deck, monitor etc. External
hardware support is made available on your controller as what we call device cores. A device core is the
driver - or akin to an "app” - installed on the your controller that enables communication support with a
given piece of broadcast gear.

Some actions may also relate to internal registers or “system functions”. For instance you can have a button
set or clear a "shift” value which the rest of the interface components will adapt itself to.

Since interface components can be inputs and/or outputs and of various types, the way they affect any given
device via an action is a fixed interpretation coded into the system.

ATEM: Program Src
ATEM: Preview Src
ATEM: Prv/Prg Src
ATEM: AUX Output Src E

v ATEM: Upstream Keyer

ATEM: Upstream Keyer Fill
ATEM: Upstream Keyer Key
ATEM: Downstream Keyer
ATEM: Downstream Keyer Fill
ATEM: Downstream Keyer Key
ATEM: MP Still

ATEM: MP Still Cycle

ATEM: MP Clip

ATEM: MP Control

ATEM: Cut

ATEM: Auto

ATEM: FTB

ATEM: Transition

s

T

An excerpt of the list of ATEM switcher related actions.
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Multiple Actions
You can assign multiple actions - even on different devices - to any interface component. This is done by
simply pressing the “+” button and setting up the new action:

& J

INS| (cP) (-]

ATEM: Preview Src $| M/E1 % | MP1 c

and + | ATEM: MP Still s MPL 2|5 3| S+

In this case, the media player 1 (MP1) is brought on Preview on an ATEM switcher and right after the still
number 5 is selected for the media player 1.

The return values, including those driving a display, will always come from the first action in the list (of the
current shift level).

Notice that multiple actions are separated by an “operator” which is either "and” or “or (shift)":

1

and B
v or (shift)

This is explained in the following.

Shift

You can assign a button to set a shift state on your controller. Even though a shift state sounds like an either/
or option, we have implemented the possibility to have multiple shift-levels. However, in the simple case, a
shift button would be configured as shown below:

#10 SHIFT

‘ System: Set Shift Level $/1 | HoldDown = | + (INs) [cp) [-)

This will set the shift-level "1” in the system as long as the button is held down, otherwise it will be "0"
(normal)

This means another button on the same controller could be configured like this now:

#9 DSK 1|DSK 2
ATEM: Downstream Keyer | DSK1 +| Auto s (INS] (cP| (-]
or (shift) + | ATEM: Downstream Keyer :| DSK2 4% | Auto 3 HL‘

And because the divider between them is “or (shift)", the second action is only active when the shift button is
held down.

If no specific action is defined for a shift level, the interface component will use the default list of actions.

If you insert additional “or (shift)” dividers, it will define how shift levels 2 and beyond will act. Within each
shift level you can have multiple actions (see previous section).
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States

Similar to shift levels you can put your controller in various states. States are mainly different from shift levels
by the way the interface lets you set them up. With three states you see three columns of actions for each
interface component:

(436
BLACK/WHITE (iNs| [P| -] | BLACK/IGAMMA (iNs| (P - | CAMERA/CBSH (ns) (cP) (5)
| ATEM: Gain - 3 | ATEM: Gamma L 3 | ATEM: Saturation - 3
|G 3| MemA :]| + | ’\G $| MemA | + | | MemA :] 0 s+
|
' BLACK/WHITE NS/ (P - | BLACKIGAMMA  (iNs (¢l (= | CAMERA/CBSH ins) (cp (=)
| ATEM: Gain al | ATEM: Gamma o | ATEM: Audio Volume al
| B ¢ MemA <[+ LB *| MemA ] + | L s+
ID Display }
BLACK/WHITE iNs| () - | BLACK/IGAMMA (iNs| (cp| - | CAMERA/CBSH (NS (cP (-
| System: Flag ] L+ L+
| Flag:0 % | 3| ) \
|_Feedback Flag: 1 + L+

Like with shift levels you can assign other interface components to change the state of the controller. If
actions are not defined in any given state, they will fall back to the action list in the first column (Normal
state).

States and shift levels can be combined of course; you can have unique shift levels inside each state.

States can also be named. In the above example, they are named "BLACK/WHITE", "BLACK/GAMMA", “
CAMERA/CBSH". This is done in the controller web interface as well:

States: 3 ¢ |
BLACK/WHITE
BLACK/GAMMA
CAMERA/CBSH

This is where you select how many states the controller should support.
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Virtual Triggers
Virtual Triggers are available on all UniSketch OS controllers and allow the user to add increased
functionality to a controller where a hardware component might not be needed.

Virtual Triggers (Alpha)

‘Source states |0perator lActions ‘

Add trigger

There are three parts to a Virtual Trigger:
Source state- The action(s) you want to trigger another event

Operator- Sets the conditions for the trigger. Setting to Active enables the trigger. Invert will execute the
trigger when the conditions of the Source State are not TRUE. AND (all) will activate this trigger if ALL
specified conditions in source state are TRUE. OR (any) will activate trigger if AT LEAST ONE source
condition is TRUE. Lastly, XOR will activate trigger if ONE OR THE OTHER (but not both) source state
conditions are TRUE. This could be interpreted for multiple sources as "if there is at least one different value,
f.ex. 5 sources are TRUE and one is FALSE". If all are TRUE or all are FALSE, this will not activate.

Actions- The action(s) you would like triggered by another event

Example: setting camera tally from a BMD Atem using Virtual Triggers.

Source states Operator Actions
v [BMD ATEM: Preview Stc 2| ME1 v |1 - CEIEI@ Active Lumens VC-AGTP: System -_
v X AND(all)» Cam1 v Tally ~ Hold Downv ' X
O Invert X
Delay (ms) 0|
Copy / Paste

Often you will find yourself needing to set up almost the same function on multiple interface components
(such as a row of buttons, all sending inputs to an AUX channel). To make this easy, make sure to use the
Insert / Copy / Delete functions:

As soon as you make any change to a given interface components action list, this will be copied to memory
so you just need to go to the next interface component and press "INS” for insert.

NS/ (cP) (-]
Auto Fill

When you need to set up the same function on multiple interfaces with only the difference of the function'’s
parameters, such as adding camera selects or presets, you can press SHIFT + CP (in the configuration). This
will open up the Auto Fill to allow you to enter the number of increments to increase the copied function.

Example: Pressing SHIFT + CP for the Camera Select function will open the Auto Fill with 3 boxes. The first
box corresponds to the camera number, the second box to the Mem group, and the last box to the function
modifier. Leaving a box empty will not increase the increments of that parameter.

Exp (21 Auto Fill (ALPHA) |Z|
Lumens VC-A61P: Camera Select » Cam1v MemAAv SetAdd v =
Insert desired increment value in corresponding input (each input belongs to one

parameter) to automatically increment specified parameter with each consecutive insert.

« Camera Select -
Apply increments
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Presets vs Online Configurations
Two methods exist for creating Configurations. We recommend making the configuration via “Online
Configuration” so your configuration is always stored on the server, and can be recalled later.

A alternative is to create a local preset. At the bottom of the web interface on the local configuration you can
load, save and reset your presets. Your controller can theoretically hold any number of presets only subject
to the memory usage related to storing them. Pressing the save button in the web interface will save the
configuration to the currently selected preset, but you can also select a new or different preset to save to
using the selector box.

Load the "(Default)” preset to get back to the factory configuration.

If your presets seems to be messed up for some reason (could be memory overflow which there is currently
no protection against) you may need to clear the entire memory by using the serial monitor command ”
clearpresets”.

Presets are a very powerful way to make use of your controller in multiple places since it can change the
entire behavior of the controller including which devices to connect to and which IPs they are on.

(Default)
Load SaveTo  Synctocores server Delete v Preset 1 Preset 1 - Preset size: 5.57% - Total memory used: 1.04%

(New)

idress: 92:A1:DA:E1:C9:CC
2019 SKAARHOJ ApS

There is a nifty way to load presets on most controllers if you have created more than 1 preset: When you
boot your controller, you may see that a number of buttons (corresponding to the number of available
presets) light up for a few seconds and one of them being highlighted. The highlighted button indicate the
currently loaded preset and the other buttons represent other presets. If at this moment you press and hold
any of the other buttons down until that button light up, you will then change the preset of the device
(corresponding to selecting it in the web interface and press the "Load” button).

Presets are a great way to manage multiple configurations in off-line situations. However, using
cores.skaarhoj.com and the firmware application to manage multiple configurations for your controller is

more powerful in the sense that you can include changes to installed device cores, string and image media
and also have the latest software updates installed.

Please notice you can use the “Sync to cores server” to load a “Local Configuration” onto the online
Configuration Page of your controller.

Notice: Presets will be automatically cleared if a firmware update indicates that the online configuration has
changed. In other words: Always be cautious with firmware upgrades and make sure you “print out”
important local configuration so you can recreate it if necessary.
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Various Examples:

ETH-GPI Link + Controller Server/Client Combinations

With the Device Core “TCP Server” and the Device Core “UniSketch Raw Panel” (Client) you can network
SKAARHOJ controllers in unparalleled ways - not just two controllers but whole groups of them if you
please. A separate tutorial called “Server/Client Combinations” can be found with details and examples on
how to build such setups. Find it under Tutorials at https://www.skaarhoj.com/support/manuals/

Triggering Actions from Binary Inputs

Some of our products such as the ETH-GPI Link have an option to interpret binary inputs. This is used in
cases where one would like to have routing control or the like from a device such as the Panasonic AW-RP50
or the AW-RP120 PTZ controller.

<Output states of GPI OUT1 to GPI OUT4 when the camera number registered to CAM OUT is
selected>

Output of GPI OUT1 to GPI OUT4
GPIOUT1 GPI1 OUT2 GPIOUT3 GPI1 OUT4
CAM OUT1 On Off Off Off
CAM OUT2 Off On Off Off
CAM OUT3 On On Off Off
CAM OUT4 Off | Off On Off
CAM OUTS On Off On Off
CAM OUT6 Off On On Off
CAM OUT7 On On On Off
CAM OUT8 Off Off Off On
CAM OUT9 On Off Off On
CAM OUT10 off On off On

Example of Tally output from the manual of the Panasonic AW-RP120
Fixed Routing

The two below examples shows how a configuration should be made to trigger ATEM AUX routing our
Blackmagic Design VideoHub routing. In these cases the routing is fixed so CAM1 from the AW-RPx will
always correspond to CAM1 in the ATEM and Input1 in the VideoHub.

RHOJ RHOJ

Configure your ETH-GPI Link

Configure your ETH-GPI Link
===

=

(Open M Contguraton Open A1 Cofiaton
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Flexible Routing

In some cases it is not desired to have the fixed coloration between CAM1 on the AW-RPx and CAM1/Input
on the ATEM/VideoHub. The guide below explains how you achieve your desired routing.

Use the default configuration “Binary AUX Routing”

Configure your ETH-GPI Link

Binary AUX Routing ~ size:
ize:
@ > Controller

[ Virtual
" _Virtual

> Virtual 1
> Virtual 16

"In1-4 Bina

The “In1-4 Binary” is set to “System: Memory A" This will generate a memory parameter, A, in UniSketch

which we will use to do our routing. If CAM1 is selected on the AW-RPx the memory parameter will be A=1,
if CAM2 is selected it is A=2 and so forth.

In1-4 Bina

Open All Configuration

Devicecore Actions can be hidden from the select lists as well to make configuration faster.

BMD ATEM Actions System Actions

#17 . In1-4 Binary
In1-4 Binary

System: Memory

«
>
«
o
«
«

3|[ Label: 0 % = CPJ (-

Now we will utilise the Virtual Hardware Components called “Virtual 1” and use the command “System:
Synthesized Trigger” to trigger an action. In this case we set it to source 1 for AUX 1 on the ATEM. But you

could as well do it for a different source or a entirely different action such as routing on a Blackmagic
VideoHub or a AJA Kumo Router.

#36 . Virtual 1
Virtual 1

System: Memory All~avaficaa s 3|/ Label: 0 % = CP [
and 7 || System: Synthesized Trigger ¥ || Binary ¥ || Prev. action =
and 7| BMD ATEM: AUX Output Src 3/ AUX1 5[ 1 v v =

The same procedure is followed for “Virtual 2. Again you can leave the routing as it is, or you can alter the
AUX routing or select a entirely different action.

#37 N Virtual 2
Virtual 2

System: Memory sIA%][2 ¢ 3 3|| Label: 0 % = CPl =
and 7| System: Synthesized Trigger ¥ || Binary 3 || Prev. action § =
and 3| BMD ATEM: AUX Output Src 3| AUX1 4| 2 v v =

55



And then you continue to configure the routing you would like.

You do not need to configure different Virtual Hardware Components - more commands can be assigned to
just one like illustrated below. However for the sake of overview and to avoid making mistakes using
individual Virtual Hardware Components can be recommended.

Virtual 5

B Lave:0

IN

g

System: Memory

©
>
©
-
©

and B System: Synthesized Trigger B Binary B Prev. action B =
and BMD ATEM: AUX Output Src AUX 1 1 =
and System: Memory A 2 Label: 0 =
and B System: Synthesized Trigger B Binary B Prev. action =
and BMD ATEM: AUX Output Src AUX 1 2 =
and System: Memory A B 3 B B B Label: 0 B =
and B System: Synthesized Trigger B Binary B Prev. action B =
and BMD ATEM: AUX Output Src AUX 1 3 =

Example
Here is a readout from the Serial Monitor for a ETH-GPI Link connecting to a VideoHub and GPI1 being
triggered. Notice that memory A is set to 1 which entails a binary trigger and finally the VideoHub action.

00 Serial Monitor

i Commands
SKAARHOJ Controller Booting

SK_VERSION: v2.2.120
defConfigCsc=184
SK_MODEL: SK_E21GPIO
SK_SERIAL: 523043 config
EEPROM size: 32 kB

Init GPIO board

reset

HWvar:255 configd
MAC address: 90:Al:DA:5C:F8:AF

Requesting DHCP address... OK

P address: 192.168.10.102 clearpresets

Subnet mask: 255.255.255.0
Gateway: 192.168.10.1

DNS: 192.168.10.1

Memory A-D restored
Compiled: Oct 18 2018 16:11:36 newmac
DeviceCore #1: VideoHub0O, IP = 192.168.10.233

setup() Done

debug

ok

Connected to client.
Connection to Videochub 192.168.10.233 confirmed, pulling status
321

.322

.HWc#9 Down

HWe#17 Down Analog: 66

System action 2

Mem A: 1

Activated binary synthesized trigger, UP:0 DOWN: 1
VIDEO HUB action 0

Tan T

Auto scroll
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Cable and AW-RPx setup

Make sure the cable between the AW-RPx and the ETH-GPI Link is correct. Pin 10, 11, 23, 24 + GND on the

AW-RP120 should be connected to pin 10, 9, 8, 7 + GND on the ETH-GPI Link.

7

NAAAAAA

GPIO

23

I

m‘c\l“—o
Rt

AAANAAAAF

LA A A A A A L A

] AW-RP120

AW-RP120
/\

10|

b
[SUNY)

23

14

Al —| o o] | ~
mlw\w\r\r\r

];

GND

In the menu of the AW-RPx there should be a GPI Out menu. Go into this and make sure everything looks

Registering camera numbers to CAM OUT1 to
CAM OUT10

1. Press the MENU button.
2. Open GPI OUT menu [45].

3. Turn the F1 dial to display the “1. CAM OUT1” item.
1.CAM 0UT1

CAM1|

4. Turn the F2 dial to select the camera number to set for
CAM OUT1, and then press the F2 dial to confirm the
selection.

Camera number : Select from CAM1 to CAM100.

5. Turn the F1 dial to display any of the “2. CAM OUT2”
to “10. CAM OUT10” items and then register a camera
number.
©® Repeat steps 3 to 4.
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Connection between RCP and ETH-SDI Link using ETH2SDI Firmware

A SKAARHOJ controller such as a RCP should be configured with the “BMD CamCtrl” Device Core. In order
for the device to send commands to a ETH-SDI Link the BMD CamCitrl Device Core IP should be changed
from the default 0.0.0.0 to the IP address set on the ETH-SDI Link. Remember the IP address on the ETH-SDI
Link and the RCP or other main controller should differ.

eoe ] 0 ® cores.skasthojcom ¢ o|ala
I | Pocosures-. | Thrpeyp. | Crsteazu.. EMBERSOL. | Adbojostmer. | BC20BBoo. | Msjoystck(. | Bjems Time. Network-G.. | eS| Home -SkA.. | -
SKAARHOJ &~

Configuration of your RCPV2 with S/N #

‘The following default configurations are available for your controller:

Configuration Description Installed Devices.

Standard o SKAARHOU ATEM Proxy

CCU via ATEM @
]

CCU via SDI

 Actve |

a on port 9923, The server receives

encoders,
contert. The API “UriSietch TCP Gient” alithe logic s placed on
Raw Panel oaicept
the srver, which s typically a custom witen software appication.

Network configuration

DHCP © Static

® 192 168 10 98

‘Subnet 255 255 255 o

Gateway 192 e8| 10 | 1

NS 192 168 10 1

Devices

Enabled Name Ls
BMD ATEM 192 168 10 240

| BMD CamCtrl 192 | 168 | 10 || o

BMD VideoHub

BMD SmartScope

‘Save Network Configuration

On the main controller sending commands to the ETH-SDI Link, connection can be confirmed from the serial
monitor with the message “BMDUDP: Connection to 192.168.10.99:5463 established!” if the IP on the ETH-
SDI Link have been setto 192.168.10.99

00 Serial Monitor

............................. Commands

ION: v2.2.117 reset
defConfigCsc=159
SK_MODEL: SK_RCPV2 .
SK_SERIAL: None config
EEPROM size: 32 kB
I2C 400 kHz mode activated
Init LEDs and buttons
Init Joystick
calibration for analog component #1 (Fader): Start: 105, End: 112, clearpresets
Hysteresis: 2
calibration for analog component #2 (Wheel): Start: 2, End: 2,

configd

Hysteresis: 2 debug
HWvar:255

MAC address: 90:A1:DA:97:4E:52

I address: 192.168.10.98 newmac
Subnet mask: 255.255.255.0

Gateway: 192.168.10.1 ok

DNS: 192.168.10.1
Memory A-D restored

Compiled: Oct 8 2018 11:28:25
DeviceCore #1: BMDCamCtrl0
setup() Done

HWc#46 Down Analog: 63

system action 2

Mem A: 1

System action 17

system action 17

System action 17

system action 17

system action 17

70
.BMDUDP: Connection to 192.168.10.99:5463 established!

.95
.95
.95

Auto scroll
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Connection can also be confirmed from the serial monitor on the “ETH-SDI Link” with the message
"BMDUDP: Connection to 192.168.10.98:65070 established!” if the IP on the RCP or main unit have been set
to0 192.168.10.98.

[ JeN ) Serial Monitor

Commands

SKAARHOJ ETH-SDI Link vi.1

Build Date: Sep 25 2018 13:35:56 reset

SETTINGS .

config

SKAARHOJ Device IP Address: 192.168.10.99

SKAARHOJ Device MAC address: 90:Al:DA:7A:F9:C2 - Checksum: 64 "
configd

———————————————— OPERATION MODE —---=======——mmm

BMDUDP: Connection to 192.168.10.98:65070 established! Clearpresets
debug

newmac

ok

Auto scroll

The ETH-SDI Link listens on port 5463 UDP. The RCP (or any UniSketch OS based controller) listens on return
data on a random port between 50100 - 65300.

Connection between RCP and WIFI-B4 Link

The procedure have similarities with the above instruction. A SKAARHOJ controller such as a RCP should be
configured with the “BMD CamCtrl” Device Core. In order for the device to send commands to a WIFI-B4
Link the BMD CamCtrl Device Core IP should be changed from the default 0.0.0.0 to the IP address set on

the WIFI-B4 Link. Remember the IP address on the WIFI-B4 Link and the RCP or other main controller should
differ.
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Figure 1

WEEE Information

For private households: Information on Disposal for Users of WEEE

This symbol (figure 1) on the product(s) and / or accompanying documents means that used electrical and electronic equipment
(WEEE) should not be mixed with general household waste. For proper treatment, recovery and recycling, please take this product(s) to
designated collection points where it will be accepted free of charge.

Alternatively, in some countries, you may be able to return your products to your local retailer upon purchase of an equivalent new
product.

Disposing of this product correctly will help save valuable resources and prevent any potential negative effects on human health and
the environment, which could otherwise arise from inappropriate waste handling.

Please contact your local authority for further details of your nearest designated collection point.

Penalties may be applicable for incorrect disposal of this waste, in accordance with you national legislation.

For professional users in the European Union
If you wish to discard electrical and electronic equipment (EEE), please contact your dealer or supplier for further information.

For disposal in countries outside of the European Union

This symbol is only valid in the European Union (EU). If you wish to discard this product please contact your local authorities or dealer
and ask for the correct method of disposal.
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