IMAGE MORPHOLOGY

SULLIVAN LAUDERDALE




OVERALL STRATEGY

® User input selects operation

®* Operations are performed
sequentially and using Thread
Building Blocks

. /morpho 4 3840 2166




FUNCTIONAL FLOW
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DILATION

® Gets maximum value within area

® Performed with a disc
® Radius 2

® Result generated from board and
MATLAB



Output image (Terasic board): [0, 255]

DILATION TIMING

640X480 65118.2

840X486

Output image (Terasic board): [0, 255]
el

80998.6

940X602

108854.2

1080X1080 115625

3840X2160

1445532




SNON (O]

® Gets minimum value within area

® Same disc as dilation

®* MATLAB vs Terasic board




\ Output image (Terasic board): [0, 255]

EROSION TIMING

640X480 62668.7

840X486 29711.9

940X602

106837.9

1080X1080 15995 5

3840X2160 1414877




Program Start
Read .bif File

OPENING

®* Performed sequentially

Output _bif File




Output image (Terasic board): [0, 255]

OPENING TIMING

640%480 128707.5

840X486 159361

940X602

217368.8

1080X1080 447179.8

3840X2160 2945601




Program Start
Read .bif File
Output image (Terasic board): [0, 255]
[ B .

CLOSING

®* Performed sequentially
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\ Output image (Terasic board): [0, 255]

- CLOSING TIMING

640%480 122573.5

840%486 166873.1

940X602

214482.5

1080X1080 4312677

3840X2160 »864193




BOUNDARY EXTRACTION

Output image (board): [0, 255]

* Convolution followed by dilation
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Output image (board): [0, 255]

NDARY EXTRACTION TIMING

64 O X4 8 O 1 O 1 3 2 7 i 7 , Sutpuk lmags: (hoaxd): 10,255

840%486 128350.3

940X602

172444.7

1080X1080 346436.1

3840X2160 9241965



start: 698509 us end: 677993 us

Elapsed time (actual computation): 979484 us

Approach:

start: 686756 us end: 119285 us

Elapsed time (actual computation): 432529 us
$ cd ..

leced4900@aton: ~/Documentss . /reedges

T ./reedgeS: Is a directory

b.
r.c.cm'.to« /Documents$ cd reedges
cN’ooQ.ton:-/oocmts/rndcess ./morpho 2 3840 2160

forming Erosion
. (read_binfile) Input binary file "tnput.bir': & of elements read = 8294400
1 bytes

(read_binfile) Size of each element:
(write_binfile) Output binary file rode.bof’: ® of elements written = 8294400
E (read_binfile) Size of each element: 1 bytes

¢

Sequential Approach:
start: 763745 us end: 333155 us
Elapsed time (actual computation): 4569410 us

start: 394406 us end: 848418 us
Elapsed time (actual computation): 1454012 us
eceda900@atom /0ocuments/reedgess cd ..
tom Documentss







