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[MpoBepka Ha cooTBeTCcTBME cTaHpapTy DO-254

E! hdlcodervectorims/Ims *
File Edit View Simulaton Format Tools Help

~=1ol |

D& =R <= a2 r o [[Noma JHEREE REEE

Constant

1:3 3046 Ents (b

=] HOL Code Generation Report

=10 x|

Contents
Summary
Traceability Report
Generated
Source Files

hdlcodervectorims

Table of Contents

Ims.v

Ready

1. Eliminated / Virtual Blocks

Traceability Report for

2. Traceable Simulink Blocks [ Stateflow Objects / Embedded

MATI AB Scripts
o hdlcodervectorlms/Ims

Eliminated / Virtual Blocks

100%

1

£21 assign Cygnstant outl |38 Block Name Comment
P R - . I . <S11>/Input Inport
22 assign Cogstant outl[39] = 0O; <511>/Desired Inport
g£23 <511>/Step Size Inport
- <S511>/Reset Weights Inport
b4 <S11>/Error Qut OQutport
: : ' Traceable Simulink Blocks / Stateflow Objects /
A/ ®S11>/Desired reg Embedded MATLAB Scripts
&27 always @(posedge clk or posedge reset) Subsystem: hdlcodervectorlms/lms
begin Desired reg process Object Name T e T |
if (res=set) <S511>/Coefl Ims.v:1137
- <S511>/Constant Ims.v:582
Desired reg outl <= 0O; Ims v-626
31 2lse <S11>/Error out reg Ims.v:1608
- . <S511>/Input reg Ims.v:438
if (enk) <511 >/Product Ims.v:645 =

Desired reg outl <= Desired;

-
= 9 R
Dl

end

OmcnexueaHue coomeemceausi Mexoy mooesibro, KodoM u mpeboesaHusIMuU n
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A3bik Simscape

' Editor - G\Lossy_Capacitor.ssc ;Iglﬂ
File Edit Text Go Tools Debug Desktop Window Help k' | 7 X
1 component lossy_ultracapacitor
- 2 % Lossy Ultracapacitor
STO ﬂ3b|K OCHOBaHHbIM Ha MATLAB, 3 % Models an ultracapacitor with resistive losses.
o 4 nodes
|'|03Bonﬂ|-0|_ul|/”/| onmcbiBaTtTb 5 p = foundation.electrical.electrical; % +:top
5] n = foundation.electrical.electrical; % -:bottom
7 end
cb|/|3|/|qec:|<|/|e KOMIMOHEHTDI, i arameters
g ce = { 1, ’F* }; % Nominal capacitance ce@ at v=e
¢M3quCKme D.OMeHbI M 6M6J-IMOTeKM- 10 cv = { e.2, *F/v*}; % Rate of change of C with voltage Vv
11 R = {2, *0hm* }; % Effective series resistance
12 Rd = {5ee, ’ohm’ }; % Self-discharge resistance
13 ve = { @, ’v’ }; % Initial voltage
d
- Vcnonb3yeT BCe BO3MOXHOCTY B oriobies
18 i={e, °A’ }; % current through variable
MATLAB 17 v=4{e, ’v }; % voltage across variable
18 ve = { @8, *v’ }; % Internal variable
= [losBonsieT NpUMEHATb OOBEKTHO- 19 end
o 20  function setup
OPNEHTNPOBAHHDbIN MNMOAXO0A 21 if R <= { @, “Ohm’}
22 error(’Resistance must be greater than zero’ )
1 1 23 end
- reHepaLlll/l;| SlmUIlnk 6J-IOKOB 24 through( i, p.i, n.i ); % Through variable i
o 25 across( v, p.v, n.v ); % Across variable v
= Bo3moxeH nepeBog B 4BOUYHbIN 26 ve = ve;
. 27 end
doann, onga 3awmThbl 25 equation
o 25 i == (C@ + Ccv*v)*vc.der + vc/Rd; % Equation 1
NHTESNIEKTYallIbHOU CcOBCTBEHHOCTH 30 v == vc + i*R; % Equation 2
31 end
32 end
Simscape modzl File In 24 Co 62 [OR y
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Ele Edit View Format Help
NEEER ==

[Mpumep ucnonb3oBaHNUA Simscape

Lossy
Ultracapacitor

YpaBHeHUs1 onpeaenstoTcs ¢ Lossy Ultracapacitor ———————|_ e
MOMOLLIbIO TEKCTOBOTO Models an ultracapacitor with res::sti'ue losses.
View source for Lossy Ultracapacitor
OornncaHu4d | —
i — | Nominal capacitance CO at V=0: 1 F =]
Rate of change of C with voltage V: 0.2 Fiv =]
| Effective series resistance: 2 Ohm =
File Edit Text Go Tools Debug Desktop Window Help Initial voltage: q v =]
28 equation '
29 i == (Ce + cv*v)*vc.der + | e e | oy
30 v == vc + i*R; % Equation 2 .
31 end =
1 LI_I
Simscape model file Ln 41 Col 26 |':"'."R i




) MathWorks MATLAB&SIMULINK

Variable step, implicit (ODE15s)
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ABTOMaTU4ecKast NoACTPOUKA

[=] Function Block Parameters: Discrete PID Controller E|
o

PID Controller

This block implements continuous- and discrete-time PID control algorithms and includes advanced features such as anti-
windup, external reset, and signal tracking. You can tune the PID gains automatically using the Tune..." button {requires
Simulink Control Design).

Controller: |PID V|

Time-domain: Discrete-time settings

. . Integrator method: |F|::rward Euler V|
O Continuous-time

Filter method: |F|::rward Euler V|

@ Discrete-time

Sample time (-1 for inherited): |D.[2|2 |

Main | PID Advanced | DataTypes | State Attributes |

Controller settings

| PID Tuner (deintrocomplete/Discrete PID Controller)
= | LCWCOS w“ﬂ” & = | 2 Designmode: | Basic v | Type:PID Form: Paralel
Plot: ‘ Step reference tracking wr| [¥] Shaw respanse from block Show parameters = k304404318385
1.4 I . T T i

R T o
: vl
g ___________
Block respanse |
Tuned response
18 2 “ |

Time (sec)

Interactive tuning

Response time: 0.606 sec

@ - 3 ™

£

)

Q [ Automatically update block parameters [ oK H Cancel H Apply ][ Help ]
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PeweHune MathWorks

objects
Java
variable-sized data sparse

struct visualization

functions

Embedded NATI AB

numeric arrays
complex

fixed-point nested functions

cellarrays analysis

Embedded MATLAB — amo nodmHoxecmeo MATLAB 0Onsi pa3pabomku
ecmpaueaeMbIX cucmem n
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Embedded MATLAB

« OAauH A3bIK
— HeT HecKkonbKmnx Konmm NCcXoaHbiX KOOOB

— Het noBTOpAOLWMXCA onepaunn TeCTUPOBAHNA U OTNaaKu
Koga

 OpHa cpepa pa3pabdboTku

— WHTerpauuna c mogenamm okpyxxeHuns onncaHHbimu 8 MATLAB
— WHTerpauunsa c susyanusaumen, aHannmsom v otTnagkomn
— [lpocToe noptuposaHue anroputmos MATLAB

« ABTOMaTM4YecKasi reHepauusa Koga

— Bo3moxHocTb nonydeHusi BctpoeHHoro koga (MATLAB to C)
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[Mpumep Embedded MATLAB (MATLAB)

File Edit Text Go Cel Tools Debug [_Jesktq: Window Help i
NoHE | sdBB9 ¢ | a2-Aesi |B-E R0 EREEBE|. | &
BB -0 [+ |1t [x 450
e 1 >> emlc kal
1 Dlfaserion y - kalmen0l(z) $éend em -e Z alman.m
2 Initialize state transition matrix
B dt=1;
4 = - oo s GRY e Bl (il Rl 4 e
i 8 ods 0 0. ..
& 00 3 0de 05w
T g0 eX bdisaes
8 (s Gl el 5 s G | s he
g LR O s 2
10 P = o |
i = = - =i S
11 i Measurement MaTILiX MATLAB code. Call stack | C code. File: kalmanO1.c {C: =
12~ |H=[100000;010000]; e = 16 /* Include files */ o)
o = % ar urce =
o g eyelol: 9 11 finclunde "rt nonfinite.h”
14— B = 1000 * eye(2}: 1 - s = i
15 % 2 I 1z Finclude "kalmanOl.h™
o L g kalmanil.h 17  #inclode "kalmanOl data.n"® =
T |
Aoy persistent x est p est L% kalman01 data.c Id i
T = if isempry(x est}) {"_:ﬁ kalmanil data.h 15 A% Type Definitions #/
13 = e ) kalman01 initialize.c 1g
20 = p_est .= zeros(6, €): I LR L e om fi pmespso ny =
s S ) kalman01 initialize.h Ly Named Constants
22 B kalmanol_terminate.c 15
23 %t Predicted state and covariance % kalmznol terminate.h 1g /% Variabhle Deglarations #%/
24 = X prd = &K ®* X e3t; L 20
o = =} kalmandl types.h -
D= o prd = A ¥ p est ¥ A"+ 0; % oy J*+ Variable Definitions */
28 - - =] tGetinf.c s = S e ]
27 Escimeticon !‘::ﬂ rtGetinfh .; - . .
= . £ Z3 /% Function Declarations %/
28 — 5 =H*pprd * H + R; [f_=—'_*| rrGetial.c -~
o e ) reGethiallh - 5
30 - klm gain = (5 % B}': :-jm #5 /¥ Funcbion Definitions */
= nantinice.c = = ce s idl 2 e e s o e
3l R At 28 vold kalman0Ol (const real T eml ={2]1, real T eml ¥[21}
32 3+ Estimated state and covariance L%] it nonfinite.h o { - - Il -
% e X est =X prd + Elm gain * {(z — H % x prd} -r‘=— h
~ > — - ftwiypes. 28 int3z T eml ri;
34— p est = p prd - kKlm gain ®* H * p prd; & 3 e . T1;
35 Z5 intd T eml QI36];
38 % Compute the estimated mEasSurements 30 ing3d2 T eml i
3= ¥y = H = x est; 31 real T eml = prd[6]: 2| @
[kalman01 -

lNepeeod koda MATLAB e ko0 C/C++
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[Mpumep Embedded MATLAB (Simulink)

File Edit Text Debug Tools Window A X
EY=1 I L A e BR-EABREEE BDA IO
20 % Initialization A=
21 persistent P;
22 persistent xhat
A= if isempty(P)
2= ®hat = [0.001; 0.01; 0.001; 4007; File Edit View Simulation Format Tools  Help
25 - P = zerosi(4):
28 4 ~u - L .
w0 e O @H& 2R 4|2 5fin [Noma | HeEREn pREES®
28 % Radar update time deltat is inherited from model workspace
29 H H
. , Radar Tracking Using Embedded MATLAB
30 % 1. Compute Phi, Q, and R
2al|= Pni = [1 deltat 0 0; 01 00 ; 0 0 1 deltat; 00 0 1];
32 - Q = diag([0 .005 0 .005]):
33 - R = diag([30072 0.001"°2]): =
34
S S » 11 >
35 % 2. Propagate the cOVariance matrix: ] sydot ] XY Coords
36 — P = Phi*P*Phi" + 0O
* i i o] Random W0r HiWelocity *X¥PFositicn ¥ to
aircraft . X residual
38 % 3. Propagate the track estimate:: motion Acceleration Range-Bearing Bt
38 - xnat = Phirxnact; Madel mess EXTKALMAN idusls
40 I'
41 % 4 a). Compute observation estimates: xhatOut X_hatf"
42 - Rangehat = sgrt(xhat(l)"2+xhat(3)"2); ] Est. Paosition
43 — Bearinghat = atanZ (xhat(3),xhat(l)): ‘ = Embedded MATLAB Funclion [, mdot, v, wdc
44 lrlj_L{ I Fruvec m o
45 % 4 b). Compute observation vector y and linearized measurement matrix M ‘ e
46 - vhat = [Rangehat; Radar
47 - Bearinghat]; Measurment Mess. noise
48 - M = [ cos|Bearinghat) 0 sin(Bearinghat) 0 Noise intensity
43 — —gin(Bearinghat) /Rangehat 0 cos(Bearinghat)/Rangehat 0 ]; Copyright 1880-2009 The MathWorks, Inc.
50
51 % 4 c). Compute residual (Estimation Error)
52 - residual = meas - yhat;
53
54 % 5. Compute Kalman Gain:
55 - W = P*M'*inv (M*F*M'+ R); —_—
56
57 % 6. Update estimate
58 - xhat = xhat + W*residual:;
59
&0 % 7. Update Covariance Matrix
61 - P = (eve(4)-W*M)*P* (eye (4) -W*M)' + W*R*W':
62
63 - xhatOut = xhat;
(11
&5 s
Ready Ln 1 Cal 1

Numeepayusi anecopumma MATLAB e modenb Simulink
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