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Integrate SKAARHO] panels with your product!
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Raw Panel

All SKAARHO] panels supported
Easy to get started

IP Networked - TCP server

Event based triggers

Feedback for LEDs and displays
ASCIl or binary encoded messages
Self describing topology
Discoverable via mDNS/zeroconf
Panel Emulator

Helpful tool chain
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SKAARHOJ panels are designed for broadcast and AV live productions. It's not a toy, not a game pad, not a
compromise. We are dedicated to supply every type and form factor of tactile control panels the broadcast market
needs. Raw Panel is the internal backbone protocol in any SKAARHOJ panel. It means any SKAARHOJ panel is
equally easy to integrate with your software or hardware solution. The panels are 100% IP with Power over Ethernet
(PoE) and you simply connect one or more clients via a TCP connection to the panel.

The panel sends triggers back over TCP as the user presses buttons, turns knobs, moves a fader or a joystick. In
return your product can send color codes and display text or graphics back to the panel.

The messaging protocol is uniquely capable of operating in ASCII or binary mode. In ASCIlI mode all messages are
human readable and easy to decipher. In the binary encoding your get more efficiency for your software integration.
Raw Panel includes a concept for panels to communicate their topology. This makes a panel completely self
describing. The topology reveals all relevant details for any hardware component on the panel so a connected
system can build configuration interfaces for any current and future Raw Panel compliant device.

Panels are also discoverable with ZeroConf/mDNS and SKAARHQOJ provides a powerful and free set of tools to
emulate any SKAARHOJ panel and help explore the Raw Panel protocol.



Easy!

. @ kasper — nc 192.168.11.196 9923 — nc — nc 192.168.11.196...

Last login: Fri Sep 2 22:22:55 on ttys@34
l~ > nc 192.168.11.196 9923
"""""""""""""""""""""""""""""""""""""""""""""""""" ' list

_model=SK_INLINE22VZ2
_serial=999923
_name=Inline 22
_platform=simulator
_bluePillReady=1
_serverModelLockToIP=
HWC#2 . 4=Down

HWC#2 . 4=Up

HWC#26=Enc:1

Inline 22
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Just connect...
Rack Control Uno Type "list" and enter, the panel will tell you it's identity
. e e = o B} Try to trigger a hardware component (HWC) like a button or turn an encoder knob - they will let you

Black

know immediately :-)
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T-Bar:
HWC#50=Abs:0
HWC#50=Abs:22
HWC#50=Abs:39 [ ]
HWC#50=Abs:66 T
Fader Position:
g g HWCx#87=21035

HWC#50=Abs:967
HWC#50=Abs:988

_ . Alternative JSSON encoding:
HWC#50=Abs:1000 {"HWCIDs":[53],"HWCExtended":

{"Interpretation":5,"Value":555}}

Encoder (Left/Right turns):

HWC#86=Enc:1 T 1'—’1’;1-1
HWC#86=Enc:2 el Ak

HWC#86=Enc:6
HWC#86=Enc:1
HWC#86=Enc:-4
HWC#86=Enc:-3

HWC#86=Enc:-6 ol
HWC#86=Enc:-5 Blue as RGB (3*2bit):

HWCc#52=203

Output 1
[, S pgap,
=N

Cam 1

Alternative JSSON encoding:

—MNE Four-way buttons {"HWCIDs":[52],"HWCColor":{"ColorRGB":
M<E2 # HWC#55 . 8=Down {"Red":52,"Green":213,"Blue":255}}} —n
HWC#55.8=Up

HWC#55.1=Down

HWC#55.1=Up "On" and Amber:
—_— HWC#55.2=DOWH ch#53=4
HWC#55.2=Up HWCc#53=136
HWC#55.4=Down
HWC#55.4=Up Alternative JSON encoding:
{"HWCIDs":[53],"HWCMode":
State ME 1 Shi £+ i - {"State":4},"HWCColor":{"Colorindex":{"Index":8}}} —
T e oy = (Digits 1,2,4 and 8 are edge detection)
AUK 4 AUX 4 AU 4
Auto I - I K= -
Cams Cmll Cmlec Output €
TeXt FE‘E‘.:i 1 Drums
HWCt#54=|| |Output 6|1 |Feedl|Drone| |1 Orone Snare

. pe < e = v < NKK Broadcast Buttons
| | HWC#12=Down Alternative JSON encoding: g
‘ HWC#12=Up {"HWCIDs":[53],"HWCText":
HWC#13=Down {"Formatting":7,"Title":"Output :
| 4 5o 4 = 4

HWC#12=Up 6","Textline1":"Feed1","Textline2":"Drone", F;zlnrzl\:l}c})

T ————S -~
. — —
N —

v

(Straight up old school)




Message Encoding

Raw Panel ASCIl Command sequence (v1):
HWC#53=4

HWCc#53=136

HWCx#53=21035

HWCt#53=]| | |Output 6|1 |Feedl|Drone| |1

Raw Panel ASCII JSON (v2):

{"HWCIDs":[53], "HWCMode" : {"State":4}, "HWCColor":
{"ColorIndex":{"Index":8}}, " "HWCExtended":
{"Interpretation":5,"Value":555}, "HWCText":
{"Formatting":7,"Title" :"Output

6", "Textlinel" :"Feedl", "Textline2" :"Drone", "PairMode":1}}

Raw Panel Binary Protobuf command:

34 00 00 00 42 32 0a 01 35 12 02 10 04 1a 04 12 02 08 08 22
05 10 05 18 ab 04 2a 1c 18 07 3a 08 4f 75 74 70 75 74 20 36
4a 05 40 65 65 64 31 52 05 44 72 6f 6e 65 60 Ol

Two non-binary and a protobuf met at a bar...

On the side of a Raw Panel client (your product!), Raw Panel can be encoded both in ASCII form and in binary form.
The availability will depend on the given panel. UniSketch panels (SKAARHOJs line up until recently) support ASCI|
V1 only. Blue Pill panels (new platform) supports both ASCII V1, V2 (JSON encoding) as well as binary Protocol
Buffer encoded form.

ASCII V1 supports all essentials of Raw Panel, it's just encoded in a proprietary way that is sometimes great and at
other times clumsy. The example above shows how easy it is to turn a button on (HWC#53=4) while putting content
into a display is more easy to decipher when looking at the JSON version (v2). Most third party integrators will get
started with ASCII v1 and if they need to, they will jump to ASCII V2 or even the binary encoding.

The Binary encoding is used internally in all SKAARHOJ products and basically falls right out of the Google Protocol
Buffer libraries which are conveniently integrated, so it's really the far easiest and fastest option for us. It should also
be your choice if you intend to integrate Raw Panel with Go (Golang) since we have a lot of free libraries available for
all that handling and conversion.

Where's Waldo?

@ Discovery

v local - 29 items
> _acp-sync._tcp.
> _afpovertcp._tcp. (AFP over TCP)
> _airplay._tcp. (Protocol for streaming of audio/video content) Network Discovery

> _airport._tcp. (AirPort Base Station) .
> _apple-midi._udp. (Apple MIDI) SKAARHOJ panels are easily

> _companion-link._tcp. discovered on your network
> _device-info._tcp. (Device Info) using ZeroConf/mDNS |OOk-Up.
> _ftp._tcp. (File Transfer Protocol [Control])

> _http-alt._tcp. (HTTP Alternate (see port 80))

> _http._tcp. (World Wide Web HTTP)

> _hue._tcp. (Philips hue protocol)

> _ipp._tcp. (IPP (Internet Printing Protocol))

> _ipps._tcp. (Internet Printing Protocol over HTTPS)

> _ndi._tcp.

> _pdl-datastream._tcp. (Printer PDL Data Stream)

> _printer._tcp. (spooler)

> _privet._tcp.

> _raop._tcp. (Remote Audio Output Protocol (AirTunes))

> _scanner._tcp. (Bonjour Scanning)

> _sftp-ssh._tcp. (Secure File Transfer Protocol over SSH)

> _skaarhoj-ibdc._tcp.
v _skaarhoj-rwp._tcp. - 2 items
> SK_AIRFLYPROV3 [999923]

> SK_INLINE10 [433322]
v _skaarhoj._tcp. - 8 items

> SK_AIRFLYPROV2 [433807]

> SK_BLUEPILL [442852]

> SK_BLUEPILL [443028]

> SK_BLUEPILL [443034]

> SK_BLUEPILL [444699]

> SK_INLINE10 [433322]

> SK_RACKCTRLXK1 [440893]

> SK_RCPPRO [446263]
> _sleep-proxy._udp. (Sleep Proxy Server)
> _smb._tcp. (Server Message Block over TCP/IP)
> _ssh._tcp. (SSH Remote Login Protocol)
v _teamviewer._tcp. - 2 items

>0

> 336646894
> _uscan._tcp.
> _uscans._tcp.
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Self Describing Topology

T-bar Display
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JSON and SVG

Panels can deliver a complete
description of their features via a
combination of a SVG basis and
a JSON data structure that
describes every hardware
component.

Components are characterized
by features such as input type
(binary, pulsed, analog and
intensity), their output (rgb led),
extended features such as
motorized faders and of course
associated display resolution and
color style (b/w, gray, rgb)

SKAARHOJ uses nothing but the
topology SVG and JSON to
render the visualization of panels
in our applications and
emulators. If we can do it, you
can do it too!



Same Same

SKAARHOJ provides an emulator for Windows, Mac and Linux which can emulate any SKAARHOJ panel.
It will start a TCP server and open up a web browser with a view based on the panels topology. You can

interact with the virtual panel - press buttons, turn encoders, drag faders and joysticks around. The emulator

will also display text, graphics and LED colors faithfully. The emulator will even emulate button and display

brightness commands and the sleep timer!
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Simulated Panels:

SK_INLINE22V2 (S/N: 999923), port 9923
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Have Fun Learning

@ L @ Raw Panel Explorer - Panel Vie X -+

< - C (@® localhost:8051/panel aQ O w » 0O G :
SKAARHOJ Innovation Lab )
Panel Explorer
Updated: 22:28:35.0
Panel Info:
Title: PTZ Extreme V2 S/W version: Boot Count: 524 Rdy/Bsy:
Model: SK_PTZEXTREMEV2  Platform: simulator ~ Total Uptime: 1d 18h Sleeping:
Serial: 999923 Blue Pill Ready: Yes Session Uptime:  Oh 32m CPU:
Max Clients: Screen Save On:  0d 4h (9%)
Connections: 192.168.11.196
Locked to IPs:
ClearAll Clear Disp Clear LEDs Full Throttle  Sleep 5s Sleep2m Sleep 1h Never Wake Up
Brightness: v  Dimmed Gain: v Load CPU Cores: v

Various pane! information.

Reference SVG Rendering:

Panel Communication:

3 2 e &

[ @ @ e o & @

The SVG image above is the reference rendering of panel based on the SVG base and the topology components listed below. Click any component to see it highlighted in the table (hoid shift for more).

= raw-panel-manu...png A = AN37

- AJA Colo...pdf A = AN37 - AJAColo..pdf A I colorbox.zip

HWC#37 State

Mode:

State:

Off Dimmed . Amber (On) Red (On) Green (On)
Output bit:

Off On

Blink:

o) (R e ver (BN R (NEECN (EGEEN Avbere)
Yellow (B) - Blue Ice Cyan  Spring(B) Green(B)  Mint  Lighl Gray

RGB code: [Pick] #......

Extended Return Value:
v 0 VUDemo Stop ResetExt

Text:
Title: [ solid header
Textline 1:

Textline 2:

Images:
BMW Gray Color | Choose File |No file chosen

Send full state - StartDemo Stop <Step Step>

Use this to send various types of feedback to the connected panel,

Raw Panel ASCII Command sequence (v1):
EWC#37=4

Raw Panel ASCII JSON (v2):

{"HWCTDS": [37], "HUCMode": {"Stata":4}}

Raw Panel Binary Protobuf command:
09 00 00 00 42 ¢7 Ca 01 25 12 02 10 04

These are the vanous encodings of the sent command.

Show All

X

Panel Explorer

We have made an awesome
exploration tool to play your way into
Raw Panel. With Panel Explorer
(Windows/Mac/Linux) you can not
only scan your network for available
panels, you can also connect to them,
try to send over feedback commands
for colors and display contents - and
you will see the commands shown. It
will get you up to speed in no time.

Triggers from the panel are also
displayed in Panel Explorer. There is
even a "trigger scope" that draws the
triggers graphically and analyses
various timing aspects.

Oh, did we mention - the source code
(written in Go) is MIT licensed and
public! There are binaries for
download at Github too.

https://github.com/SKAARHOJ/raw-
panel-explorer

Topology Summary:

HWCid Text In

1 Cam1l Button, Four-way (b4)
2 Cam2 Button, Four-way (b4)
3 Cam3 Button, Four-way (b4)
4 Cam4 Button, Four-way (b4)
5 Cam5 Button, Four-way (b4)
6 Camé6 Button, Four-way (b4)
7 Cam7 Button, Four-way (b4)
8 Cam8 Button, Four-way (b4)
9 Cam9 Button, Four-way (b4)
10 Cam10 Button, Four-way (b4)
11 Camil1 Button, Four-way (b4)
12 Cam12 Button, Four-way (b4)
13 X1 Button, Four-way (b4)
14 X2 Button, Four-way (b4)
15 X3 Button, Four-way (b4)
16 X4 Button, Four-way (b4)
17 X5 Button, Four-way (b4)
18 X6 Button, Four-way (b4)
19 X7 Button, Four-way (b4)
20 X8 Button, Four-way (b4)
21 X9 Button, Four-way (b4)
22 X10 Button, Four-way (b4)
23 X11 Button, Four-way (b4)
24 X12 Button, Four-way (b4)
37 Al Button, Four-way (b4)
38 A2 Button, Four-way (b4)
39 A3 Button, Four-way (b4)
40 A4 Button, Four-way (b4)
41 A5 Button, Four-way (b4)
42 A6 Button, Four-way (b4)
43 A7 Button, Four-way (b4)
44 A8 Button, Four-way (b4)
45 A9 Button, Four-way (b4)
46 Knob A Encoder w/button (pb)
47 Knob B Encoder w/button (pb)
48 Knob C Encoder w/button (pb)
49 Knob D Encoder w/button (pb)
50 Knob E Encoder w/button (pb)
51 Knob F Encoder w/button (pb)
52 Knob G Encoder w/button (pb)
53 Knob H Encoder w/button (pb)
54 A 10 Button, Four-way (b4)
55 All Button, Four-way (b4)
56 A12 Button, Four-way (b4)
57 Iris Encoder w/button (pb)
58 Zoom Intensity component, horizontal (ih)
59 Focus Encoder (pulsed input) (p)
60 LR Intensity component, horizontal (ih)
61 ub Intensity component, vertical (iv)
62 Rotate Intensity component, rotational (ir)
63 Top button Button (b)

Out

RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)
RGB LED (rgb)

Ext Display

64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Gray
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono
112x32, Mono
112x32, Mono
112x32, Mono
112x32, Mono
112x32, Mono
112x32, Mono
112x32, Mono
112x32, Mono
64x32, Mono
64x32, Mono
64x32, Mono



https://github.com/SKAARHOJ/raw-panel-explorer
https://github.com/SKAARHOJ/raw-panel-explorer

SKAARHOJ

The golden QR code

{ Raw Panel APl Manual }
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