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APPLICATION NOTES 4D-AN-00257
Description Content
This application note shows how to create custom quarter gauge for Picaso, [0 T ol 1] 4 o] o PN 2
Diablo16 and Pixxi display modules. (00071 =T 41 2
Before getting started, the following are required: ApPPlication OVErVIEW......cccciiveiiieeiiiinicieniiiniciiniieseieneresssssens 3
SEtUP ProCeAUre ....ccuveeireeeriecreeireeiereeteereeerenrenreaneensernsernsesensannes 3
Hardware .
- Any 4D Systems display module powered by any of the following Create @ NeW Project .....ccccvieieeiriieiiniiiinnnininnnnnnieesnneees 3
processors: Design the PI"OjECt .......................................................................... 3
o Picaso Add Smart Gauge t0 PrOJECE ...........cvveveeeeeeereereseeeeeeneesenan, 4
o Diablol6 Open Smart Widgets EAItOr..............ccvieeeeeeeeereressseseeenennes 4
Pixxi28/44
© IX)_(I 8/ ) Select FACe IMAGE ........cooiiiiiiiiiiie e 5
- Programming Adaptor for target display module
Adding Main INICALON ........uuvuiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeenes 6
- uSD Card
- USB Card Reader Adding BOttOM LAYEI......ccceeeiiiiiiiceee e 8
Setting Up Main Indicator Layer Parameters.............ccevvvevvvnnnnnn. 9
Software Adding Secondary INndicators.............ccoevvviiiiiiiiiieeecee e, 11
- Workshop4 Add and Configure Input ObJECE ...........c.ccoveveveerecreeeeeeeeee, 14
- This requires the PRO version of Workshop4
RUN the Program.........cciieiiiieiiiieiinieiirceinreeerenesesensssseasessnesensnnnns 15
This application note comes with one (1) ViSi-Genie project. Proprietary Information.......ccccoieeiiiiiiiiiiiiiiicreccrecrrecrenee s 16
Disclaimer of Warranties & Limitation of Liability........ccccceveuuneannns 16

Note: Using a non-4D programming interface could damage the processor
and void the warranty.
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https://4dsystems.com.au/products/4d-intelligent-hmi-display-modules/gen4-hmi-display-modules
https://4dsystems.com.au/products/accessories
https://4dsystems.com.au/products/accessories
https://4dsystems.com.au/workshop4

APPLICATION NOTES

4D-AN-00257

Application Overview

The Smart Widget Editor enables PRO version users to easily create custom
widgets of their own design. It allows the user to create Sliders, Knobs and
Gauges.

The purpose of this application note is to introduce the PRO version
exclusive tool and to discuss how to create a Smart Gauge. To demonstrate,
this application note uses the ViSi-Genie environment.

Setup Procedure

For instructions on how to launch Workshop4, how to open a ViSi Genie
project, and how to change the target display, kindly refer to the section
“Setup Procedure” of any of the following application notes:

e ViSi-Genie Getting Started - First Project for Diablo16 Display Modules
e ViSi-Genie Getting Started - First Project for Picaso Displays
¢ ViSi-Genie Getting Started - First Project for Pixxi Display Modules

Create a New Project

For instructions on how to create a new ViSi Genie project, please refer to
the section “Create a New Project” of any of the following application notes:

e ViSi-Genie Getting Started - First Project for Diablo16 Display Modules

e ViSi-Genie Getting Started - First Project for Picaso Displays
e ViSi-Genie Getting Started - First Project for Pixxi Display Modules

Design the Project

For this application, gen4-uLCD-32DT will be used for the project. Same
procedure is applicable for any Picaso, Diablo16 and Pixxi displays.
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Add Smart Gauge to Project

Add a Smart Gauge widget to your ViSi-Genie project. It can be found on the
Inputs tab on the Widgets Pane.

Backgrounds Buttons Digits Gauges

2HOS | B

Simply click on this icon ’@ to select it. Then place it on the WYSIWYG

area.

Labels ' Magic  Primitives

As displayed on the previous image, the widget appears empty when placed

in the WYSIWYG.

Open Smart Widgets Editor

Open the Smart Widgets Editor tool by clicking on [

Inspector Properties tab.

of Config in the Object

Property Value
Mame SmartGaugel
i SmartGauned
ﬁﬁg (Mone)
= 116
Top 20

The tool requires that the project is already saved before the tool opens.

Therefore, since on this case, it hasn’t been saved yet, Workshop4 will

automatically prompt to save.

« v > Smart Widgets v O

Organise + New folder

~ MName Date modified

v

Mo items match your search.

Search Smart Widgets Fe

Type Size

File name: | NoMName1.4DGenie

Save as type: | Visi Genie projects (*4DGenie)

~ Hide Folders

Save Cancel
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Save the project to desired location. The tool will open after the project has Select Face Image
been saved. The first step when creating a smart widget is to select the Face (base
image).

4 Smart Widgets Editor - (noname)

‘FEDE [B[ENSE ""‘?QE] o Lagert | Laverz | Layera)| NS ILajeis]| (
mage (None
[ Fooe e s gauge e e Face [Baze Image]
ndicatorpar
Size i /Y Aoo - | [oan = Dgnam; ||'I'IEIQE [HD"E] E

Left/Top [Conie) @0 = [0 =| | Locatonrelative to Face [Above] | Below

. [] Face size iz gauge size
Linked Group 2
O+ Oz O3 O4 Os

Size s Y 0 = (i =

S e
@ Face Oz (oL} Reference poirt| Cortre

Left/Top | Centre |[0.0 = 0o =

O O3 Os MinMax® | Cenre [00 ( B
GCI frame MiniMary | Certre |0
]
[T Dl e 5

Frame 0 of 1. 1953 KB

Topmo T Click [] to select an image.
Face [Base Image]

Batiommst Colour [ ]
Font  Tahoma 20 [Bold, Italic]

5
Alignment 42 Open »
Display Optian -
@® Number O String Lookup u » Graphics » 90deg v D Search 90deg »

Scaling
[JEnableScaling | Uniock 37 linkage | Format

o e Extra digi Spacha Organise ¥ New folder = v (7]

Resampling

Nearest Lanczos #lpha =5 2 ~

' Ok X Cancel || (= Load

)

As shown in the image, this tool has a lot of parts. The next steps will focus Ndeg Ndeg Ndeg

gauge_back_base gauge_front_base gauge_LED_green
only on the minimum tool functionalities required to make a basic slider. . Png Png -on-png D
For detailed discussion on how each part works, please refer to the Smart o
Widgets Editor User Guide. ) ) <

90deg 90deg 90deg

gauge_LED_oran gauge_LED_red o gauge_metal_circ

ge_on.png n.png le.png

W
File name: |90deg gauge_front_base.png V| All (*.gif;*jpg;* jpeg;*.png;*.brr ~
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After selecting a base image, it will be displayed in the preview area.

The size of the output widget depends on the size of this image by default.

Any part of any image used in a smart widget will not be displayed if outside

this working area.

Face [Baze Image]
Image 90deq gauge_Front_base. pr m

Face size iz gauge size [240x236)

Size s /Y 240 | 236 =

- -

Left/Top | Centre| 0.0 = | [0 =

-

Adding Main Indicator

In this project, Layer 1 will manipulate the needle and another set of layers
will manipulate the other indicators.

Obviously, the needle should be below the base image.

Layerl l La_l,lerE] La_l,lerE]-] La_l,lerE]
Min/tax Values E o 4

|ndicator part
Enabled

/anatiun relative to Face | Above

:

42 Image List editor = O X

# Fie Format Width Height

0

v/

x Cancel §<= Add @ Up @ Down =+ Delete

Page 6 of 16 www.4dsystems.com.au



APPLICATION NOTES

4D-AN-00257
Select the image and click Open (
T <« Graphics > 90deg ~ @ Search 0deg »p
Organise v New folder = - @
(] (/8
90deg 90deg
gauge_LED_red o gauge_metal_circ
n.png le.png
o N
90deg
gauge_pointer.pn
w q w (
FllEnamE:‘QOdeg gauge_pointer.png v| All (.gif* jpg;™ jpeg;™.png;~brr ~ "
Cancel
> Image List eitor - o x Notice that the needle is half way seen below the base image. This is
* | Fomat  width  Haht because the base image is hollow.
0 /\90deg\90deg gauge_pe TPnglmage 240 236
In case the form has a background image or color, it will also be seen. If this
is not desirable, a bottom layer is required.
W oK X cancel @u (& bown = Delete
When done adding the images for the layer, simply click OK.
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Adding Bottom Layer Notice that the bottommost image includes 3 graphic LEDs.
When adding the bottommost layer, it is easiest to use Layer 5.

Enable Layer 5 and add the bottom layer image similar to how the needle
layer was added.

La_l,ler'll La_l,ler2] LayerE]- La_uerEl
Mir M & W alues |u :||u *|

Indicator part

Enabled

/Lucatinn relative to Face | &bove

Obviously, the bottom layer is below the face image. These LEDs will serve as the secondary indicators. This will be discussed in
Adding Secondary Indicators

Layeﬂ] Laj.ler2] LayerS]- La_uerEl
Mindbdas Values |n = | |n = |

|ndicator part

Enabled

Location relative to Face | Above

A0deg gauge_back_baze. png Il |
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Setting Up Main Indicator Layer Parameters

After setting up the previous layers, give a range of values to Layer 1. For
this application note, the Layer 1 will be given 0 to 100.

Min/Man Valuss [ SIS

Afterwards, the point of rotation (Reference Point) needs to be set.

-

Reference paint| Centre |41.|:| = | |1E|4.EI = |

For this, the point of rotation of the image is at (41, 194) this is the pixel
position on the needle image itself, not on the preview area.

By setting the reference point, it can be noticed that the needle is again not
visible. This is because, right now, it is outside the working area.

To illustrate:

Note: The rotation point is referred to as Reference Point since this is also used
for the X and Y positions (denoted by Min/Max X and Min/Max Y)
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This is because Min/Max X and Min/Max Y are still both set to 0.

Mintax  |Cene| (00 [2][00 7]

Min/tas ™ | Cante ||:|-':| - | ||:|'|:I : |

This makes the reference point of the needle image (41, 194) be located at
(0, 0) of the preview area.

This needs to be located on the right position on the preview area. In this
application note, the position of the reference point with respect to the

preview area is also (41, 194).

Min/Max X and Min/Max Y needs to be set to constant values.

MinMax | Cenme| 410 2] [410 [Z]

MindMany | conpe |1EI4.EI :| |194-U :|

For this gauge, the Min/Max X needs to be at 41 while Min/Max Y needs to
be at 194. This will make the X and Y positions of the needle’s rotation point
be constant from minimum value to maximum value.

You’ll notice that the needle is back on its original position.

Now, to create frames that rotates the needle, an initial angular position
(Min Degree) and final angular position (Max Degree) must both be
specified.

MinsMax D egree =S

Obviously, this is a 90 degrees needle rotation and since the needle is
already on the desired angular position Min Degree should be 0 and Max
Degree should be 90 to complete the 90 degrees rotation.
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Note: Notice that an increase from Min to Max Degrees results to a clockwise
rotation. Obviously, a decrease would result in a counterclockwise

rotation

Here are some images showing the widget at different frames:

At 315 frame (index 30):

At 71°t frame (index 70):

Adding Secondary Indicators

For the LED indicators, enable Layer 2.

Laperl| Laper? l La_l,ler3] La_uer#] La_uerE]

kint ax Values | 0

- e
GG

|ndicatar part
Enabled

Location relative to Face | Above

Below

g
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Add the images the same way as the needle image and bottommost image. The three images shows each of the LEDs turning ON one at a time. If all
three are selected and the layer is linked to the needle layer, each of this
© Image List editor - b0 X three will be shown at every 1/3 of the 0 to 100 frames.
#  File Farmat Width Height
0 This distribution isn’t desirable most of the time so instead we’ll use 4 static
image. That will be the previous three images and the bottommost (90deg
/ gauge_back_base.png) image.
" OK X cancel g!l::dd @Up @Down = Delete §’40p=n x
™ » Graphics » 90deg v O Search 90deg »
Organise + MNew folder = - o
This time multiple images needs to be selected.
o .
42" Open X
N » Graphics » 90deg v O Search 90deg 2 90deg 90deg Qﬂeg ?deg
gauge_back_base gauge front_base gauge LED_green  gauge_LED oran
Organise + Mew folder = - o .png .png _on.png ge_on.png .
¢ " R |
3 |
e g % ¢ 2
90deg 90deg Siden lizg gau:ge_LED_red_o gau:ge_metal_circ gau;ge_pointer.pn
gauge_back_base gauge_front_base gauge LED green gauge_LED_oran n.png le.png g
.png .png _on.png ge_on.png
File name: | "90deg gauge_back_base.png" "90deg gauge_L V| All (*.gif:*.jpg;* jpeg™.png; " brr ~
) g )
90deg 90deg 90deg
gauge_LED red o gauge_metal_circ  gauge_pointer.pn
n.png le.png g X .
Click on Open to continue.
File name: | "90deg gauge_LED_red_on.png" "90deg gauge_ V| All (*.gif:* jpg;* jpeg™.png;*brr ~
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Next, ensure that the images are arranged correctly. Here are some updated images showing the widget at different frames:

At 315 frame (index 30):

4 Image List editor — O X

# File Format Width — »
0 \Graphics\90deg30deq gauge_back_base.png éTPngImage 240

1 \Graphics\90deg\30deq gauge_LED_green_on.png TPnglmage 240

2 \Graphics\90deg@0deq gauge_LED_orangs_on.png TPnalmage 240

3 \Graphics\90deg30deq gauge_LED_red_on.png  TPnglmage 240 W
< >

x Cancel 3«: Add @ Up @ Down =+ Delete

In this case, it should be the order as displayed on the image above.

Click OK to continue

Linked Group 1
M1 Mz O3z O4 [s

Linked Group 2
1 2 O=2 O4 [Os

Afterwards, link this layer with the needle layer.

Finally, assign the Min/Max Val for this layer.

Min/tax YV alues |U = | |3 - |

Since there are 4 frames in total, the layer value ranges from 0 to 3.
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At 715t frame (index 70):

When done designing, click on OK

0K

X Cancel

@ Load

Add and Configure Input Object

on gauges. Add a Slider to the project.

Input objects are great options to control information that will be displayed

same number of frames.

It is important that the Slider has the same number of frames as the Smart
Gauge. With values 0 to 100 for both the slider and smart gauge, they have
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Then for the Slider, under Events tab of the Object Inspector: Run the Program

Properties Events For instructions on how to save a ViSi Genie project, how to connect the
Event Handler target display to the PC, how to select the program destination, and how to
LOnChanoed : compile and download a program, please refer to the section “Run the
| OnChanging | | Program” of any of the following application notes:

e ViSi-Genie Getting Started - First Project for Diablo16 Display Modules
Set the event for OnChanging: e ViSi-Genie Getting Started - First Project for Picaso Displays

e ViSi-Genie Getting Started - First Project for Pixxi Display Modules

Report Message
-Form

SmartGaugelset

& tone X cancel

Select SmartGauge0Set and click on OK.

Event Handler
| OnChanged
OnChanging SmartaugelSet

The project is now ready for upload.
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Proprietary Information

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of patents pending or granted, and must not be

copied or disclosed without prior written permission.

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not accept liability for any error or omission. The
development of 4D Systems products and services is continuous and published information may not be up to date. It is important to check the current position
with 4D Systems.

All trademarks belong to their respective owners and are recognised and acknowledged.

Disclaimer of Warranties & Limitation of Liability

4D Systems makes no warranty, either expresses or implied with respect to any product, and specifically disclaims all other warranties, including, without
limitation, warranties for merchantability, non-infringement and fitness for any particular purpose.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be superseded by updates.
It is your responsibility to ensure that your application meets with your specifications.

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, consequential, punitive or exemplary damages
(including without limitation lost profits, lost savings, or loss of business opportunity) arising out of or relating to any product or service provided or to be
provided by 4D Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such damages.

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control equipment in hazardous environments
requiring fail — safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines or weapons systems in which the failure of the product could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). 4D Systems and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities.

Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless 4D Systems from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any 4D Systems intellectual property rights.
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