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Discrete Filter Support for Fixed Point

El- Library:simulink/Discrete

File Edit Wiew FSomai Help
Challenge File Edi View fgmai Hh
= The Discrete Filter block supported Discrete-Time Linear Systems
only floating-point, scalar, and real S I S e
InpUtS Uit Delay  Integer Delay  Tapped Delay D:zuig;t;tgne
Solution ] T @b |
. . . z+0. +05z-1 2iz-0.
= Add SUppOrt fOr SIgﬂEd leGd-pOlnt . Dis?eStE Dislre?eSFllter zDI:isc?;%
and integer data types e o
. z-1 z- n = Crin e Dufn
- Add support for vector and 2-D inputs S0 1R s |
- Allow arbitrary input and coefficient rimense ele Bervelve - Doyt Stte S
H 0.05z z-0.75 z-0.75
CompIeXIty 2-0.595 i 2-0.85 i 2
Benefit Tt Lemoi ReZas
= Data type, dimensions, and 05051
complexity support have been L
enhanced Discrete FIR Filter Ak
. . Sample & Hold Delays
= Discrete Filter block can support a
subset of usages for the Discrete L221 S Et f?; "’
Transfer Function, which does not ' Hol Hold

support fixed point.
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Prelookup Block Breakpoint Data

Challenge

= Breakpoint data was converted to input
data type, which could result in non-

monotonic breakpoint data (causing “C“““ Block Parameters: PrekRINE, [
; reLookup
com pl |e € rror) - Locate the position of input u on the set of intervals defined by "Breakpoint data.™ Outputs an
. index k and a fraction f where k spedifies the interval containing the input and fis the input's
- Breakpoint data could not be shared rormelsed poston an the "
between blocks with different input data . | sy stbued Sesgontatsiues |
types Breakpoint minimum: | ] reakpoint maximum; I[I
SO | u t| on Breakpoint data type: IInherit: Same as input |E| i |
. Inherit: Same as input
= Separate breakpoint data type from Ihert; nher. rom eakpaint cata
i single
input data type shg
. uint3
Benefit int16
uint16
= Improves usability e
fixdt(1, 16)
- Reduces memory (RAM) usage by Frct(, 16,0
. . fixdt{1, 16,20,0)
sharing data between blocks in the <data type exoresson> | ooy |

generated code
- Facilitates legacy code integration R200%a
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Prelookup Block Breakpoint Data

Example
Breakpoint data shared between two Prelookup blocks with different

input data types

k uint32 » -
k
n sfix16_En3 » Out33
In1 f_4 —  f ufix32 En31' - Simulink.Parameter: bpdata

=St Value: [[123456785 10]

Prelookup

Data type: | fixdt(1, 16,2°-6,0)

k uint32 > a
k

m sfix16 End > Out2

In2 fﬁl oz Endty

Out3
Prelookup1
1 S* Exported block paramsters */7
17  intlé T bpdata[l0] = { &4, 128, 192, 256, 320, 384, 448, 512, 576, 640 } ;/* Variable: bpdats
=== S O CK S

* 'wRoot>»/Prelookup"

* 'wRoot» /Prelookupl '
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Fixed-Point Tool Support for Simulink
Signal Objects

Challenge
= Autoscaling tools did not support

Simulink signal objects. Contents of: sigC2 (mmo)
Solution — _ _
Name ¥ ProposedDT  Act DesignMin DesignMax ProposedMin ProposedMax | Sim
= Enhance Fixed-Point Tool and % cl (base) fixdt(L,16,12) ¥
Fixed-Point Advisor to support 2? othe L 16,12) . _
. . . . onstant - utoscale Information
SImUIInk Slgnal ObJeCtS IESUbSVSL“ g:o;()g:::?JataTypeSummary:

P d d I . d E SUbSVSt This is a Simulink.Signal object defined in the base workspace.
Autoscaling proposed moving 9 bits from the range end to the precision end.
" rOVI e ata type ana ySIS an - Range wiﬁldpecfease and beg5121imes smaller. ¢ P
. . . IE SUbSVﬂ--- - Precision willincrease and be 512 times finer.
reporting via Autoscale dialog Shared Data Type Summary:
There is a requirement for the data type of this result to match the data type of
. other results.
Highlight Blocks Sharing Same Data Type
B e n Ef It Highlight Blocks Connected to the Signal Object
= Users can incorporate Simulink value percent
! 1 : 1 : Representable
signal objects into their autoscaling Currentiv SnecifedData  fxt(1.15.)

workflow to maintain a data type—
agnostic model.

= Data dictionary—driven workflows

are improved. R200%9a
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New Rounding Mode in Simulink Blocks

Challenge <, :
Function Block Parameters: Gain

= Not every block supported the most | ..

efﬂC'ent round|ng methOd . Element-wise gain {y = K. *u) or matrix gain (y = K*u or y = u™).
Solution | Main | Signal Attributes | Parameter Attributes |
= Add “Simplest” rounding mode to Output minimum: Output maximum:

Simulink blocks that provide an 0 | [0 |

“Integer rounding mode” parameter | oustdsts tpe: [hert: inhert v nterai e i[> ]
Beneflt Integer rounding mode: |Floor E
= Gives users more ﬂeXIblllty in the [] saturate onintegerogz:g:grgent

tradeoff between cost and S

performance in their design M
= Supports simulation and code e

generation

J 0K J[ Cancel H Help ] Apply
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Multiword Generated Code Improvements

Challenge

= Multiword code was based on static
C functions and required excessive
temporary variables.

Solution

= Dynamically generate multiword
code in same file as algorithm code
and leverage code generation

optimization
Benefit _
= Code is more efficient. MultiwordAdd(&a.chunks[0U], &b.chunks[OU], &rth_Sum.chunks[OU], 4);
. . ) sLong2MultiWord(rtU.In3, &b.chunks[0U], 4);
- Code is easier to review. MultiWordAdd(&rtb_Sum.chunks[0U], &b.chunks[0U], &a.chunks[OU], 4);
. Comp”e times are faster. !\/IultiWordSub(&rtb_Sum.chunks[OU], &a.chunks[0U], &b.chunks[0U], 4);
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