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This application note illustrates how to display images from the uSD card in
RAW format. The uSD card is mounted to a 4D display, which is controlled
serially by the Serial Commander. In order to carry out this application note
the following items are required:

e Any Goldelox display module. Visit www.4dsystems.com.au to see

the latest products using the Goldelox graphics processor.
e 4D Programming Cable or pUSB-PA5
e  Workshop 4 IDE (installed according to the installation document)

e  micro-SD (uSD) memory card

e When downloading an application note, a list of recommended
application notes is shown. It is assumed that the user has read or
has a working knowledge of the topics presented in these
recommended application notes.
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Application Overview

Images and other objects are combined into a graphics file of a format
readable by 4D graphics processors. This graphics file is copied to a uSD card
either in RAW format or in FAT16 format. The Goldelox processor is capable
of accessing RAW-formatted uSD cards only. The Picaso and Diablo16
processors, on the other hand, are capable of accessing RAW-formatted and
FAT16-formatted uSD cards. In this application note, the user will learn how
to add images to the WYSIWYG screen in the ViSi environment and how to
copy the generated graphics file to a RAW-formatted uSD card. The uSD card
is then mounted to the display, and the procedure for accessing and
showing the images thru serial media commands is demonstrated.

Setup Procedure

This application note, although written for Serial, requires the use of the ViSi
environment to generate the necessary files which will be copied to the uSD
card. The display module is then configured as a slave device by loading it
with the SPE application. With the uSD card mounted onto the display, the
host, which is the Serial Commander in this application note, will then be
able to control the display and access the contents of the uSD card.

This application note starts with the creation of a basic ViSi project. Users
who want to learn more about the ViSi environment may consult the
application note

ViSi Getting Started - First Project for Goldelox

Topics discussed in that application note include instructions on how to
launch Workshop 4, how to open a ViSi project, how to change the target
display, how to create a new ViSi project, how to save a ViSi project, how to
connect the target display to the PC, and how to compile and download a
program.
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Generate the Graphics File

Launch Workshop 4

Open the Workshop 4 (WS4) IDE and click "Create a new project".

Select the ViSi environment.

A visual programming experience, suitably called ViSi, enables drag

and drop type placement of objects to assist with 4DGL code
generation and allows the user to visualise how the display will look
while being developed.

WORKSHOP:  verionssze

ﬂ Create a new Project

Start building a new Visi, Genie, Designer
or Serial program

Choose a Goldelox display as the target device. For this example we select
the uOLED-128-G2. Click Next.

CHOOSE YOUR PRODUCT

; HOLED-96-G2 96x64 |
.U,?s"[melligentOLEDmodule

, HOLED-128-G2 128x128 |
. 1.5"Intelligent OLED module

WOLED-160-G2

: 160x128
- 1.7" Intelligent OLED module
k

HUTOLED-20-G2 128x160
2"Transparent Intelligent OLED module
!

b

Landscape (Click image to rotate)

144" IntelligentLCD Module

I HLCD-144-G2 128x128 ‘

This will open the ViSi development environment window within the WS4

IDE as shown below.

di-

NoMame2* [x]

Workshop 4 - NoMame2(uOLED-128-G2, LANDSCAPE)

EEN Home| View Tools Widgets Comms Project

‘ m Save Copy
= v o] save as I Paste
New  Open Cut N

A Print # Delete
File Cliphb3rd

(]

ey ==

A @ @ A /\ @ @ Yy = Collapseal & Compile
) ) X o) = Bpand Al Download
Find Replace Goto Find Again =B o

Find Code Folding Compile

= | Form1

Object Inspector

@

Form [Fnrml

Object [Form1

Properties | [_Paste Code | [ Paste all Code |

pLCD-24PT 240x320 Name Form1
2.4" QVGA Intelligent Touch Screen LCD Module Batype Color
Color WeLack
Image
BLCD-24PTU 240x320 Source
2.4"QVGA Intelligent Touch Screen LCD Module Next
Insert Line:d Col:l
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Add an Image Object

The icon for the image object is found under the Systems/Media pane of
the Widgets menu. Click on it.

J
Wil Home | Miew  Toals | Widgets | Comms  Project

ackgrounds

Buttons Digits

e NS

Gauges

Inputs  Labels  Primitives  System/Media le

Click on the WYSIWYG screen to place an image object.

Forml

Imagel.
nal

Workshop will then ask for an image file. Here a PNG image for the digit zero

is selected.

Open

pDemo.lmgData

MName

B digit_0.png
B digit_1.png
B digit_2.png
Bl Adinit 3 nnn

v & Search VideoDemuo.mgData ye
= - i
Type .
PNG image
PNG image
PMG image
DM imnane v
>
v | |Images (*jpg;*.bmp*wmfice v

The WYSIWYG is updated accordingly with the image. This image object is
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Ohject Inspector oz
Form | Forml W
Object |Imagel W

Properties Paste Code

Property Value

Mame Image1

Height &9

Image C:Wsers\Public\Documents
Left 0

Source

Visible Yes

Top 1]

Width 58

The 4DGL commands for displaying Imagel can be seen by pasting the code
for it on the code area. Place the cursor on line 22 of the code area, as
indicated below.

rit "4DGL_lébitColours.fnc”

rit "VisualConst.inc"

rit "HoMNameSConst.inc"”

Object Inspector

Form | Forml

Object |Imagel
Properties Paste Code

Property Value

Mame Imagel

|
oz
W

W

The code area is updated accordingly.

In the object inspector for Imagel, click on the “Paste Code” button.
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iImagelHd, iImagelL)

Object Inspector I s
Form | Formi W
Take note of these commands as we are actually going to “mimic” their use .
. . . Object | Image2 W
thru the Serial Commander later on. Add another image object to the
. . . L . Properties Paste Code
WYSIWYG screen. This object is Image2, the source of which is a PNG image
of the digit “1” Property Value
MName Image2
% Open x| Height 61
1 <« _Doff new widgets » VideoDemo.ImgData v & Search VideoDemo.ImgData »p Image C:MSEFS'PUbliC'@DWmEHE
Organize « Mew folder 3= v (7 Left 77
6 Mame - Type 6 Source
- De:.:mp. R digit 0.png PNG image i Visible ves
e M| digit_1.png PMG image Top 4
na Homegroup B digit 2 PNG imas E
B 4d-doi m o s oY Wit A
1% Computer v € >
File name: | digit_1.png v | | lmages (*jpg;*.bmp;*wmf*ice v
open Comeal The corresponding code for this object is:
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Save and Compile

To generate the graphics file, click on the “Compile” button under the Home

!ﬁ"
Jlkbdks s 00K 600
Mew  Open  Save S.a\-e..\'\s Print Copy Paste Delete Undo Redo
File | Clipboard | Undo/Rede |

= = & O

Collapse All - Expand All Compile Comp'nLoad

| Cede Felding | Compile |

Workshop will ask for a filename for the project. Enter a name then click on
the Save button.

© + 4l « 4D-AN-000.. » ViSiProject v| ¢ | | Search ViSi Project

Organize - Mew folder ==

i@ Homegroup
A 4d-doff
i Computer
& Windows8_0S (C:)

Mo items match your search,

File name: | rawlmages.4dVisi

Save astype: | Visi projects (*.4dVisi)

& Hide Folders

Workshop now builds the graphics file and copies it to the uSD card. The
Copy Confirmation window appears. You will be prompted to choose the
correct drive for the memory card. Choose the correct drive by clicking on
the drop down arrow. Then click OK.

Copy RAWIMA~1.gdi to selected drive? ‘

Drive: 1.84 GE available

These files must be copied to a usD card attached to your
computer. They cannot be copied through the display for
performance reasons.

Depending on your PC User Account Control settings, Windows might ask
for a confirmation to run the program RawCopy.exe. This program copies
the graphics file to the uSD card in RAW format. Click Yes.

5 User Account Control E
= to allow the following program from an
N/ blisher to make changes to this computer?

Program name:  RawCopy.exe

Publisher: Unknown
File arigin: Hard drive an this computer

Love [ me |

(v) Show details

Change when these notificatiens appear
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Another confirmation window appears. Click Yes only if you are ready to

proceed.
Confirm H

o Drive H: currently has a valid file systern, do you really
want to overwite it?

4 L] E rawImages [x] x|

"4DGL 1&bitColours. fnc”

Yes Cancel inherit "ViszualConst.inc"

"rawlmagesConBt.inc™ «

Workshop now copies the graphics file to the uSD card. Properly unmount
the uSD card from your PC then mount it to the display module.

Address of Images

The images are now a part of the graphics file which has been copied to the :
uSD card. When we access the uSD card to look for the images, we have to : ! ol Open file at Cursor Ctrls Alt+0
know where they are located. Workshop actually saves the addresses of
objects as constants in an include file in the ViSi environment. This include
file is automatically generated, and has a filename identical to that of the

Undo Ctrl+Z

Redo Ctrl+

Copy Ctrl+C
project. Include files are found at the start of a 4DGL code. Here the include _ l ' -
u LIr+ A
file with which we are interested is “rawlmagesConst.inc”. Put the cursor Paste CtrleV

on the filename text and click on the right mouse button. Delete

Select All
Find func Definition

Context Sensitive help
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Take note of the constant values as we are going to need them later. Control the Dlsplay

The display must be configured as a slave device first before it can be

controlled by a host. For instructions on how to launch Workshop 4, how to
connect the display module to the PC, and how to configure the display as a
slave device, kindly refer to the section “Setup Procedure” of the application
note below.

Serial Goldelox Getting Started - The SPE Application

This application note also introduces the user to the Serial Protocol thru the

use of the Serial Commander.
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Initialize the uSD Card

Next click on the Media tab and select media_Init and press Send.

Clear the Screen
In the Gfx tab select gfx_Cls and press the Send button below.

This will clear the 4D display screen.

1
»Gﬁ( Tt Media  Other I Gfw 1 Tut Media ’* 1
() gh+_BGecolour () gfs_GetPizel () ghs_PutPixel
(71 gfv_ChangeCalour (") gfe_Line () gfv_Riectangle () media_Fluzh () media_SetSectar
) gfx_Circle () gfs_LinePattern (71 gfs_RectangleFilled
() gfs_CircleFilled () gfs_LineTa () gfs_Screentode (71 media_lmage (71 media_%iden
() gfx_Clipping ) gfs_MoveTo () gfs_Set
2 (7 gfv_Clighindow ) gh_Oibit ) gf_SetClipFegion 2 »"?' media_| it ) media_YideoFrame
*{i- gfx_Clz 1 gfs_OutlineColour 1 gfs_Transparency ) )
() gfx_Contrast ) gfs_Polygon (1 gfs_TransparentColour () media_ReadByte () media_\WriteHyte
() gfs_FrameDelay 1 afs_Palyline 1 gfs_Triangle ) i
1 media_Readw ord 1 media_wrtewiord
3 = - 5
() media_Setidd
= 3

The bytes sent and received are:

media_Init[FFB1] 0.097 (ACK 4 0x0004)
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Set an Image Address

In the Media tab, select media_lnit. Input the media memory address
location for Imagel. The media memory address location is divided into two
— the high word (upper two bytes) and the low word (lower two bytes).

Gl Tat Media  Other
) media_Flush 1 (") media_SetSectar
[:::] media_lmagE ':::::' ITIEIjia_I"."IinED
) media_nit () media_videoFrame
.:::::: ITIEIjiEI_H EEIdB_'r'tE ':::::' media_WriteE_l,ltE
() media_ Readwiord () media_writew/ord
(® media_SetAdd « 2
3 Hiword |0 : Loword |0 :

Recall from earlier that:

The sent and received bytes are:

media_setAdd[FFES 0000 0000] 0.009 [ACK)

Show an Image

In the Media tab, select media_Image. Input the x and y coordinates for

Imagel.
| [afx Tt Media Other
() media_Flush ‘ 1 () media_SetSectar
(®) media_lmag ) media_Video
() media_nit 2 () media_VideoFrame
() media_ReadByte () media_writeByte
() media_Readword () media_wiiteword
() media_S etddd
4 =
L 3 X |0 = ¥ |0 2

iImagell)

The bytes sent and received are:

media_Image[FFE3 0000 0000] 0.041 (ACK)

© 2015 4D Systems Page 12 of 15 www.4dsystems.com.au
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Imagel should now be shown on the screen. Set another Image Address

Set the address for Image2.

L G Tt Media er
- 1 -
() media_Flush () media_SetSectar
() media_lmage () media_video
() media_lrit () media_VideoFrame
() media_ReadBpte () media_wWriteByte
() media_Readword () media_writeword
® media_5 et&dd« 2
4
3
Hivword |0 : LoWord 8192

The hexadecimal number “0x2000” is “8192” in decimal.
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Show another Image Image2 should now be shown on the display.

[af Tt Media Other

) media_Flush 1 () media_SetSectar
(®) media_Image () media_Yideo
) media_lnit ‘ () media_videoFrame

2
() media_ReadByte () media_WwriteByte
() media_Readwiard () media_wiitehword
() media_Setadd

4

NLImaczZ2H, ilmagell)
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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. Itis 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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