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Development Challenges

= Developing working algorithms

= Supporting and maintaining your algorithms

= Optimizing quality and performance
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MATLAB® for Algorithm Development

| Editor — Ol x|
File Edit Text Go Cel Tools Debug Deskkop Window  Help £ |
DS H| 4 BRRo o |G| des f| 888 BE DB | sakfose -] Ao B a0
Z (BB B -io  + [ = fr x| e |0
O a x |C:'\,m‘rMFiIes'\,Ahandunedﬂh]’ectDemu.m
43 — BEW = imopen(EW,S3SE): :D 10 % Create structuring element used to help fira |
44 — BW = hwareaopen(BW, 100) ; 1l — SE = strel('s=square',31;
45 — EBW = imclearborder (EW) : 12
48 13 % Set parameters for tracking algorichm
47 — ficure: imshow(BW); titcle 'Clean Chiject Masl 14 — areaChangeFraction = .15; % percent size tl
45 %% Identify Objects 15 — eentroidChangeFraction = .2; % percent ratio
49 ¥ Create a label matrix and calculate the pi 16 — maxConsecutiveliss = 5; % Max nwnber of o
50 % identified object 17 = alarmCount = 40; ¥ Min nuwmber of 1
El — L = bulakhel (EW) : 18 B Profiler _|EI|5|
52 — (Objects = regionpropsi(L,'Aires',’'Centroid', '] 19 — minPer File Edit Debug Desktop ‘“Window Help E
53 %% VWisualize results z0 = o ﬁ | @ | dh
= Start Profiling| Run this code: | AbandonedObjectDemo - Profile time: 42 sec
M-Lint Code Check Report R ! j -l @ S
-
Profile Summary —
Rerun This Repart I Run Report on Current Directary I Generated 04-Ape-2007 15:23:08 using cpu time.
. Function Marme Calls | Total Self Total Tirme Plot
Report for file Chilengthofline. m e Time* | (dark band = self
time)
14 : The walue assigned here to wariable 'nothandle' might newver be us
messages : NUMEL(x] is usually faster than PROD(3IZE(x]]. AbandonedObjectDerno 1 MBT5 s 08325 I
: 'notline' might be growing inside a loop. Consider preallocating
: Use STRCHMPI(strl,strZ) instead of using LOWER in a call to 3TRCME| findObjects 200 28060 s | 5377 s | NN
: NUMEL (x) iz usually faster than PFROD(SIZE (x]).
'data' might be growing inside a loop. Consider preallocating for| imclearborder 200 12417 s 0284 = |
: Use dynawmic fieldnames with structures instead of GETFIELD. Type
more information. makeDisplay 200 8.238 = 1725 W
: Use || instead of | as the 0OR operator in (scalar) conditional st
: Use || instead of | as the OR operator in (scalar) conditional st| imreconstruct 200 7933 (0020 WA
t Use || instead of | as the OR operator in (scalar) conditional st| ) )
'data' might be growing inside a loop. Consider preallocating for |maqes\nrw_atehmrecnnstructmex 200 7E5D 5 757  HE
'din' might be growing inzide a loop. Consider preallocating for (MEX-function) : :
'din' might be growing inside a loop. Consider preallocating for hd
: Use of brackets [] is unnecessary. Use parentheses to group, if needed.
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Demonstration:
Abandoned Object Detection

= Description
= Detect abandoned objects on a train platform

= Approach

= Use video surveillance
to capture the scene

= Develop an algorithm to:

= |dentify objects on platform

= Track the objects over
successive video frames

= Determine which objects
are abandoned
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Demonstration Summary

‘B Editor - C:4,2007_MATLAB_Tour'abandonedObjectDemo’ Abandonedol ] 5]
File Edit Text Go Cell Tools Debug Desktop Window Help N ‘ n X
DS H| iRRo o |8 #des faB|AQ[ - *0Ox
G BBB| -0 + |+ x|&%|0
44 — currentFrame = wideoContent(i): ZD
45 — current_ycher = rghZycher jcurrentFrame.cdata) ?
= Developi Ki lgorithm o
eveloping working algorithms N o e
45
® . 43 — [OutCount, OutBEox, numCbiects] = objTracker (Chjects, areal
= MATLAB desktop environment 50 S ——— . e —————————
51 minPersistenceRatio, alarmCount): J
. 52
| Edltor / debugger 53 — displayVideoWithlverlay (currentFrame . cdata, Chjects, CutCount
54 Q2 drawnom{ =
1 EVYM-Li de Check Report o ] ] _’I—I
= Directory report Il
Irec Or re Or S File Edit View Go Debug Desktop Window Help A ln 54 Col 12 |OVR v

- S8

= Su ppo rtin g an d maintainin g Fetun Tris Repor | _ A Regertan Curent Diecto |

. Repart far file CA2007_MWATLAB_TourabandonedObjectDemaiAhandonedObjectDetection. m
your algorithms

2 messages 47: Terminate statement with Semicolon To SUPPEESS oUTpUL (in

|»

functions).
. = 49: The wvalue assigned here to warisble 'mumObjects' night newver be
= M L B Profiler weed —
-Lin L et _ - =
File Edit Debug Deskiop ‘Window
.ol 8| e y
Skark ProFiI\ngl Run this code: IAbandonedObjectDetection ;I @ Profile time: 1 sec
3

Profile Summary

-
2
i

- - - - Generated 15-May-2007 14:03:30 wsing cpu time.
u O p t I m I ZI n g q u al Ity Eunction Marme Total Self Total Time Flot

Time Tirne* (dark band = self

and performance o

AbandonedCObjectDetection 1 0741 s  -0.000 s DE——

- findObjects 1 0287 ¢ | 0.016 5 | .
= Profil
ro I er displayideoWithOverlay 1 02145 00495  HEE
imsh o 1 01485 0016 | W
aviread 1 01325

M{]fhW{)rks 0049 s | mm v
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Merging Algorithm Development and
Embedded System Design

Embedded MATLAB Editor - Block: vipabandonedobj/Detect/Abandon... |- |2
A Edi Text Debug  Tools  ‘Window Help A X

= MATLAB T I LRI B D

11z - if track(i).hitCount >= alarmCount m
. . 113 - CoutCount = OutCount + 1;
= Fixed Point Toolb -
IXe Oln OO OX 114 - COutBBox [, CutCount) = track(i) .bbox;
115 end
11ls end
= Embedded MATLAB
115 - function t = empty_track

= Simulink® family of products | -

121 - t.centroid int3Z ([O: 0O]):

= Automatic code generation .y B
. . 124 - t.hitCount = int3z(0):
= Hardware in the loop testing | I
127 - t:isTrackActive = false; |§
[Abandoned Object < | B
Ready Ln 120 Col 28  ‘'maxMNumTracks' Found at 25:34

e

£°

MN-Sample foundBBox
Enahle
| Trigger foundCount
L R PNk OutRk ——R" Y et vid_"
. \"Ip"a]ﬂ.a‘l'l \ R-Glaltn ) out BBox
Vo 240%360, 30 fps G PING  OulG ——WG" "\inp o, Ch——wvid_Cb
B p{InB  OutB ——E" Cr f——vid_cr Count
From Multimedia File Extract ROI Store Background Segmented
__..I_’l Detect plvideo in

Display Results
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Broadcom Develops Low-Cost Semiconductor
Product with MathWorks Tools

ﬂ‘@ SPINNERchép 1.1
The Challenge ;
To develop a low-cost semiconductor product based E
on 3G standards that handset manufacturers could i
combine with chips based on 2G standards [
: SPINNERchip add-on WCDMA
The SOIUtlon base(t:)alr?daproc(:)gssor
Use MathWorks tools to develop algorithms and
model the Chip SUbSyStemS “MATLAB® is an ideal environment for
developing and understanding our
algorithms. Simulink® integrates well
The Resu Its N with MATLAB and lets us produce a
= Chip saves manufacturers millions of dollars design that looks very similar to what we
= Models reused for production release end up with ultimately in hardware."
= Development time cut in half Francis Swarts,
Broadcom
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Questions?
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