Accelerating Matlab Performance 1001 Tips To
Speed Up Matlab Programs 1

Accelerating Matlab
Performance 1001
Tips To Speed Up
Matlab Programs

Accelerating
Matlab
Performance
1001 Tips To
Speed Up
Matlab
Programs

Downloaded from

www.strongadvocates.com
by Richard & Porter

INTRODUCTION:
THE QUEST FOR
SPEED IN MATLAB

MATLAB is an
incredibly powerful

environment for
numerical
computation, data

analysis, and algorithm
development. Yet, as
your projects grow in
complexity, you may
find yourself waiting
longer and longer for
scripts to finish

running. The good
news? There is a
wealth of Dbest
practices, clever
techniques, and hidden
features that can
dramatically reduce
execution time.
Accelerating
MATLAB
Performance: 1001
Tips to Speed Up
MATLAB Programs is
not just a title—it is a
mindset. Whether you

are a student,
researcher, or
engineer, mastering

these optimizations will
transform your


https://www.strongadvocates.com/

workflow from sluggish
to lightning fast. This
article consolidates the

most impactful
strategies, covering
everything from

vectorization to parallel
computing, so you can
extract maximum
speed from every line
of code.

Before diving into
specific tips, it s
essential to understand
that MATLAB
performance tuning is
an iterative process.
The first step is always
to profile your code
using the built-in
profiler. Without
profiling, you are
essentially guessing
which parts are slow.
Once you identify
bottlenecks, apply the
techniques below
selectively. Remember:
premature optimization
can waste time, but
informed optimization
pays dividends. Let us

explore the key areas
where you can achieve
the greatest speed
gains.

1.
VECTORIZATION:
THE GOLDEN RULE

MATLAB is designed to
operate on arrays and
matrices natively.
Looping over individual
elements is almost
always slower than
using vectorized
operations.
Vectorization
replaces explicit
loops with high-level
array operations,
leveraging optimized,

compiled libraries
under the hood. This is
the single most

impactful tip you can
adopt.

1.1
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Replace
S

Element-

Wise

Operation

S

Instead of writing:
for i = 1:n
y(i) = sin(x(i));
end
Use:
y = sin(x);

This simple change can
yield speedups of 10x
or more for large
arrays. The same
principle applies to
addition, multiplication,
logical comparisons,
and many other
functions.

1.2 Use
Logical
Indexing

Logical indexing
eliminates the need for
find and conditional

loops. For example, to
set all negative values
in a matrix to zero:

A(A < 0) =0;

This is far faster than
iterating through each
element.

1.3
Employ
BSXFUN
and



Implicit

Expan

n

For operations between
arrays of different sizes
(e.g., subtracting the
mean from each
column), bsxfun was
the traditional solution.
Since MATLAB R2016b,
implicit expansion

does this
automatically. For
example:

A=A - mean(A); %

subtracts column
means automatically

This keeps your code
clean and fast.

SO

killers is dynamically
growing arrays inside
logps. Each time you
d an element,
MATLAB must allocate
new memory and copy
the entire array—an
O(n?) operation.
Always preallocate
memory before a loop.

2.1 Use
Zeros,

Ones, or
NAN

If you know the final
size of your output,
create an array of
zeros (or NaNs) first:

2. y = zeros(1l, n);
PREALLOCATION: for i(f)lm
yl1) =
AVOID GROWING someFunction(1i);
ARRAYS end
DYNAMICALLY
One of the most
common performance
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2.2

Preallocat
e Cell
Arrays

and

Structs

The same principle
applies to cell arrays
and structures. Use
cell(1l,n) or
repmat (struct(...
), n, 1) to reserve
space.

3. USE THE
PROFILER AND
MEASURE
PERFORMANCE

Before optimizing, you
must know where the
time is spent. MATLAB
Profiler (accessible via
profile on;

yourCode; profile
viewer) shows line-
by-line execution time
and number of calls.
Additionally, use tic
and toc for quick
benchmarks. Another
powerful tool is timeit,
which runs your
function multiple times
and provides robust
timing.

3.1
|dentify
Hotspots

Focus on lines that
consume the largest
percentage of total
time. Often, 20% of the
code accounts for 80%
of the runtime.
Optimize those first.

3.2



Compare

parfor

Alterndibiv

es

Do not assume a
particular approach is
fastest. Use timeit to
compare vectorized vs.
loop versions, or
different function
choices.

4. LOOP
OPTIMIZATION
TECHNIQUES

Sometimes loops are
unavoidable—for
example, when an
operation depends on
previous results. In
these cases, you can
still speed them up
significantly.

4.1 Use

Independ
ent
lterations

If loop iterations are
independent, replace
for with parfor
(requires Parallel
Computing Toolbox).
This distributes work
across multiple cores.
Ensure the overhead of
parallelization does not
outweigh benefits for
small loops.

4.2 Move
Invariant
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Computat

Outside

the Loop

Any calculation that
does not change inside
the loop should be
precomputed. For
example, if a constant
matrix is used
repeatedly, compute it
once before the loop.

4.3
Reduce

Function
Call

Overhead

Calling a function
inside a tight loop can
add overhead. Inline
simple operations or
use anonymous
functions carefully. For
expensive functions,
consider vectorizing or
using arrayfun
(though arrayfun is
often slower than a
well-written loop).

5. MEMORY
MANAGEMENT AND
DATA TYPES

MATLAB's memory
model can significantly
affect performance.
Large datasets, sparse
matrices, and improper
data types can slow
things down.

5.1 Use



Appropria

unnecessary copies by
passing variables by
reference (handles for

te Data)jects) or using in-

Types

If you do not need
double precision, use
single or int types.
This halves memory
usage and can speed
up operations involving
large arrays. For logical
arrays, use logical

type.

5.2
Minimize
Data
Copies
MATLAB uses copy-on-
write semantics. When
you modify a variable

that is shared, a copy
is made. Avoid

place operations
where possible (e.g., A
= A + 1 triggers a
copy; use A(:) = A +
1 to modify in place
only if A is not shared).

5.3 Work
with
Sparse
Matrices

For matrices with
mostly zeros, store
them in sparse format
using sparse. This
reduces memory and
speeds up matrix
operations like
multiplication and
inversion. Only use
sparse when the
density is below ~20%;
otherwise, dense is
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faster.

6. EXPLOIT BUILT-
IN FUNCTIONS AND
TOOLBOXES

MATLAB's built-in
functions are highly
optimized by
MathWorks. Whenever
possible, use them
instead of writing
custom code.

0.1 Use
sum,
mean,
diff,
bsxfun,
accumar
ray

These functions are
implemented in
compiled C/C++. For

example, accumarray
can replace complex
histogram or grouping
operations with a
single, fast call.

6.2
_everage
mage
Processin
g and
Signal
Processin
g
Toolboxe
S

If you work with
images or signals, the
toolbox functions are




often faster than naive
implementations. They
also use parallelization
internally.

6.3 Use
fread
and

fwrite
for 1/0

Reading and writing
large files: use binary
/O (fread/fwrite)
instead of load/save
for text files. For CSV,
consider readtable
with specific options
(e.g.,
'TreatAsEmpty') to
speed up imports.

71T
COMPILATION AND
MEX FILES

MATLAB includes a

10

Just-In-Time (JIT)
compiler that
accelerates loops. To
take full advantage,
write loops with simple
operations and avoid
dynamic changes to
variable types. You can
also write
performance-critical
sections in C/C++ and
compile them as MEX
files. This requires
programming effort but
yields near-native
speed.

7.1
Enabling
JIT

Ensure your code does

not break JIT
compilation by
avoiding: eval,

assignin, feval with
strings, and changes to
variable size/type
inside loops. JIT works
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best with numeric
arrays and simple
control flow.

7.2 When
to Write
MEX

If a bottleneck cannot
be vectorized and is
extremely time-critical,
writing a MEX file is the
ultimate optimization.
Use MATLAB Coder to
convert MATLAB code
to C automatically, or
hand-code using C++.

8. PARALLEL AND
GPU COMPUTING

Modern hardware
offers massive
parallelism. MATLAB
provides multiple ways
to exploit it.

8.1 Use
parfor
and

parfeva
1

As mentioned, parfor

distributes loop
iterations. For more
complex task
scheduling, use

parfeval to submit
independent tasks to a
parallel pool.

8.2 GPU
Accelerati
on

With Parallel
Computing Toolbox
and a compatible GPU,
you can transfer arrays



IMPROVEMENTSsing
gpuArray and then
call many built-in
functions directly. This
can speed up matrix
operations, FFT, and
linear algebra by
orders of magnitude.

8.3 Use
distrib
uted
Arrays

For big data that
exceeds local memory,
MATLAB supports
distributed arrays that
span multiple workers
(or nodes in a cluster).
This allows
computation on
datasets that would
otherwise be
impossible.

9. ALGORITHMIC

12

AND CODE
STRUCTURE

Sometimes the best
optimization is not in
code tweaks but in
choosing a better
algorithm.

9.1 Avoid
Unnecess
ary
Conversio
ns and
Indexing

Converting between
numeric types, cell
arrays, and structs
takes time. Store data
in the most natural and
efficient format from
the start. Avoid using
eval—it is slow and

12
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prevents JIT.

9.2 Use
Persistent
Variables
for
Repeated
Initializati
on

If a function initializes
a large constant array
each call, declare it as
persistent so it is
computed only once.
Remember to clear
persistent variables
when needed.

9.3

Reduce
the
Number
of
Function
Calls

Inlining short functions
or using nested
functions can reduce
overhead. However,
readability

matters—only inline if
profiling shows that
function call overhead
is a bottleneck.

10.
MISCELLANEOUS
TIPS FOR
EVERYDAY SPEED

Here is a collection of
smaller yet valuable
practices:



e Use tic/toc
only for
debugging;
remove them
from production
code.

Prefer strcmp
over isequal
for string
comparisons—it
is faster.

Use find only
when
necessary;
logical indexing
is often faster.
Store
frequently
accessed data
in local
variables inside
functions, rather
than reaching

into handles or
global data.
Disable screen
updates during
plotting with
set(gcf, 'Visi
ble', 'off').
Use clear all
sparingly; it
removes
compiled JIT
information. Use
clear
variables
instead.

Avoid recursive
function calls
unless
necessary;
iterative
solutions are
often faster.

CONCLUSION:
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