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A False Positive Decision on the Patient Skin Based
on the Statistical Parameters and Visual Quality
Measures of Skin Images after Applying
Morphological Filters
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Abstract: This paper is describing about the statistical
parameters / boundaries and visual quality proportion of skin
pictures in the wake of applying morphological channels. An
extraordinary contextual analysis is clarified and executed where
a dermatologist settled on a false positive choice on the status of
the skin of a patient. This is the most noteworthy aspect of the
standard working technique recommended in this paper.
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l. INTRODUCTION

Skin pictures, which contain skin carcinoma, are outwardly
discernible, though skin pictures, which seem typical and
smooth don't show any indication of skin carcinoma. In such
cases, one needs to handle pictures to remove any shrouded
manifestation for carcinoma. Morphological sifting is taken
a stab at skin pictures to manage this work. A lot of three
skin pictures, which give off an impression of being typical
are considered for a total contextual analysis 1.
Texturization and morphological handling may help find
irregularities in skin pictures that may prompt development
of skin carcinoma.

A patient's both ways legs were influenced by parasite and it
was expressed that the patient has skin carcinoma in the
legs. The shot pictures of both left and right legs are
appeared and clarified in contextual analysis 2.

A. Digital Images - Texturization

Spatially rehashed 'Patterns' are alluded as the term called
‘texture'. 'Points' are the spatially rehashed designs for a line
and a bend. An essential example called 'motif' could be
utilized to shape a surface by tiling the motifs in a necessary
way. For instance, Fig. 1 shows a texture framed of a
particular motif.
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Fig. 1: Sample texture formed of a motif

Some textures are available on every meaningful picture and
can be as directional textures. One has eight directions in a
digital lattice as shown in Fig. 2.
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Fig. 2: Digital lattice eight directions

B. Algorithm for Texturization

{

filter the given picture by a 3x3 void window; at each
position read picture pixels shrouded in the nine
neighborhood; play out the accompanying tasks: (I) think
about a reference course, say 'east’; check the focal pixel
esteem with pixel in the cell number '0"; if the focal pixel
esteem is not as much as incentive in cell number '0' at that
point write in an eight digit register (beginning from left) the
worth '0', else compose the worth '1'; rehash this system to
cell number '1', cell number 2" up to

cell number '7'; the subsequent string in the register will be a
paired string; assess what might be compared to this double
string and supplant the focal pixel estimation of the picture
by this decimal number; rehash this whole method for all
pixels in the picture each in turn; the subsequent picture
would be the east insightful texturized picture

}

One can get eight texturized images by this procedure. Fig.
3(a) shows a sample image and Fig. 3(b) its eight texturized
versions.
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Fig. 3(b): Directional textures of the sample image

C. Skin Images - Morphological Processing

The following 4 points are the definite methodology to
complete morphological preparing.
Figs. 4 to 6 show filtered images of all three test case skin

images.
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Fiz. 4: Skin image 1 and its filtered version
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Measures of Skin Images after Applying Morphological Filters

1. The given skin picture is texturized a picked way.
One can texturize a given picture in eight potential
ways. For this situation, north astute texturization is
done for each of the nine skin pictures.

2. Morphological channel 1100 (widening
enlargement disintegration) is applied to the
texturized picture to identify irregularities in the
skin.

3. The sifted picture is dyadically duplicated with the
first skin picture

4. The coming about picture intently looks like unique
picture however with variations from the norm
communicated.

Proceszad with 1100
filter and mazk A in 555
neighborhood

SENSER Processed with 1100 Drocessed imaze
Skin image 2 East wise textunzed filter and mask A in 555 multiplied with orginal
Y neizhborhood mage
Fig. 5: Skin image 2 and it= filtered version
x : Processed with 1100 Proceszed imaze
Skin image 3 Eastwise textunized  gro ondmask AinSx5  multiplied with original
b reizkborhood imaze

Fig. 6: Skin image 3 and 1t= filtered version
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The first set of 3 skin pictures are examined by statistical
parameters and the outputs are framed in table I. Filtered
image 1 shows perceivable skin abnormalities, image 3

1. CONTEXTUAL ANALYSIS-1

A. Morphological Filtered Skin Images - Statistical

Parameters shows melanoma content and image 2 does not exhibit any
perceivable skin abnormality.
Table I: Statistical parameters for images 1, 2 and 3
o e . -
- ¢ - - . .
. - " ~ :.
= - - P ) - - .‘
- .. .' . 5 " .~ - <o
Filtered mmage 1 Filterad image 2 Filtersd image 3
Pinels Count 185847 Pixels Count TA0S08 Pixels Count TRV
Pivels without black  |342027 I'exels without TM82S Pixels without  B20877
Red Mun 0 Red Min i) Red Min i
Red Max 148 Red Max 223 Red Max 185
Red Mean 214.530855548006 |Red Mean PMNSTTIS2489114  |Red Mean 327 5120826594548
Red Standard 41.06477755640355  [Red Standard 15 2887790590204 |Red Standard 40,925 7016684497
Ihevation Deviation Dy tation

Red Medsan

Red Meduan

Red Meduan

Red Toswal Count 155847 Red Towl Count 20504 Red Total Count HA3937
Green Min o CGireen Min i Crreen Mun )
Crreen Max 207 Crreen Max LS80 Crreen Max 240

Crreen Mean

7212105797 1383

Green Mean

Grreen Mean

187 176025490346

CGreen Standard

33 567212589059

Creeen Standard

260, 5820052735807

Grreen Standard

427958500661 2002

Deviation Deviation Dy iation

Green Median Green Median Green Meddan

CGreen Dotal Count 385847 Green Fotad Count 20508 CGireen Total HA54sT
Bluwe Min 0 Blue Min 0 Blee Min )

Blue Max 174 Blue Max 16l Blue Max 228

Blue Mean

13T 4403513829

Blue Mean

LIS, 8993482285

Bloe Mean

LO8. 2676093 T3S

Blwe Standard
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Blee Median

Blue Total Count

2750230083678
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Blue Standard
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Blue Total Count

22.004225029048 1

A0S
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Satusuton Min
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0850580401039 24

Saturation Max

DA901MANS0 18732

Saturation Max

Saturation Mean

OS538482200M41

Saturaton Mean

0.3 3809990882874

Saturaton Mean

DGR 514920)

Saturation Standard
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01231652721
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102064

Satuzuteon

DO62538835987005 18

Standurd

Saturaton
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Among all quantitatively measured statistical parameters,
the values of the medians of red, green and blue color
components are shown in Fig. 7.

Color Medians
Red Median

Green Median

Blue Median

1 i ] ] H 1 i L] b
Fig. 7: Color medians of all nine filtered skin images

A total contextual analysis of assessing 'Human Visual
Quantization Threshold (HVQT)" based visual quality
measure is introduced in the following area.

B. Visual Quality Measures

Table II: Filtered Image 1- Visual Quality Measures

Theshod Vi Qualy Eatopy-Visul Quality
0| o0 | | 0 10 10

1 6727 | 3347 1901104 | 980989 9.19779
) 0149 | 34 1907322 | 98.09268 96.18536
3 605 | 3% 214034 | 9185077 93.70133
- 183 | 353847 368404 | 963716 9274319
3 Wi |3 1786416 | 91338 I
6 2635 | 39347 1487507 | 85.14%3 70.24985
1 §3434 | 3 U199 | 7385001 3170003
§ 121966 | 333847 3446857 | 6333143 31.06286
9 158488 | 393847 4478098 | 3321002 1042004
10 1940 | 353847 U357 | 4567143 §.657131 10

Fig. 8: Graph connecting thresholds and visual quality
values for filtered image 1
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Table I11: Filtered Image 2 - Visual Quality Measures

0 0 0 100 100

200505
1 6619 | 290303 1291 97.1009 54018
2 1937 | 290309 4109031 | 95.89089 SL7819
3 33836 | 200505 116473 88350 167039
4 810 | 200505 B | 4480 4849638
i 13755 | 29050 4159996 | 5740004 1480009 J
6 168751 | 290503 3808885 | 4191115 16.17769
] 0437 | 290309 T037986 | 206014 407590 1
§ 30440 | 20303 103089 | 267606 3864787
§ 8108 | 290503 84076 | 145044 081152
10 | 25995 | 290505 8048314 | 1051686 1896628
)]
]
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Fig. 9: Graph connecting thresholds and visual quality
values for filtered image 2

Table IV: Filtered Image 3 - Visual Quality Measures

Threshol Visnl Qualy Eatopy-Visuel Qual] | ToT | HVQT
)| 0 0| 10 10

433057

! MY | T | L0369 | 982043 96,3886
) T[4 | L0136 | 98200 96.38169
3 T4 |4 1779 | 20l 36.440
4 gi6) | 495 | LM | 91T 93,5004
j 1630 | 43097 | o | %6 9.3

§ | W | 89 674600 | 9.9 §6.30788
T | 490 | 4% | L18ET | 88163 1406
§ | TG | 435 | 1690864 | 8307136 §6.1423
9| 100 | 8% | BIB | 768818 5376316
0|87 43T | 2046767 | T0.330%3 41,0647
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Fig. 10: Graph connecting thresholds and visual quality
values for filtered image 3
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Table I, IV shows the values of ToT, HVQT and HVQT-
ToT. Fig. 11 shows a graph connecting visual quality
measures (ToT& HVQT) and all nine filtered skin images.

Table V: All three Morphological Filtered Images -
Visual Quality Measures

Visual Filtered | Filtered | Filtered
Quality Image | Image | Image
Measures 1 2 3
ToT 10 5 13
HVQT 14 7 22
HVQT-
ToT 4 2 9

ISSN: 2278-3075, Volume-10 Issue-1, November 2020

the captured pictures of both left and right legs. An iPhone 6
Plus portable camera was utilized for catching these
pictures.

o e A

Patient’s left leg image Patient’s left 1e age ’

equalized

Fig. 11: Graph connecting ToT& HVQT measures and
all three filtered images

RVQT-ToT

12 .
mage showing cancer symptom

10

Fig. 13.1: Real time skin image and its equalized version
of a patient’s left leg

These pictures were morphologically separated and
inspected for the presence of skin carcinoma. The outcome
ended up being negative, which means the assessment
shaped on this patient is a 'bogus positive' choice. Test
subtleties are given beneath.

mage showing no cancer symptom

Patient’s right leg image
equalized

1 2 3 4 5 6 7 & 9

Fig. 12: Graph connecting values of HVQT-ToT and all
three filtered skin images

It isn't hard to recognize any indication for skin carcinoma
in all the three experiment separated pictures.

Texturization and morphological sifting were applied to the
first test pictures and coming about separated pictures
inspected for any conceivable side effect of skin carcinoma.
The inquiry that emerges here is that whether it is
conceivable to utilize the morphological separating
procedure to demonstrate instances of 'bogus positive' and
'bogus negative' choices. One such instance of 'bogus
positive' choice is examined for the Contextual analysis 2.

1. CONTEXTUAL ANALYSIS -2

A. False Positive Decision

A patient's both ways legs were influenced by some sort of
organism and it was expressed that the patient has skin
carcinoma in the legs. Figs. 13.1 and 13.2 separately show
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Fig. 13.2: Real time skin image and its equalized version
of a patient’s right leg

Statistical

B. Left and Right Leg Skin
Parameters

Images
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Table VI: Original images of both legs - Statistical parametric values

Red Total Count

90272

Red Total Count

Original left leg skin image Originzl right leg skin image
Pieds Count 00272 Il'uch Count 00272
Pinels without black 990272 |l'ucls without black 9272
Red Min Im Min 26
Red Max 285 Ikod Max S|
Red Mean 140,007 143060962 [xod Mean £31.830645064308
Red Standard Deviation IRO024388494295 Red Standard Deviation 14,261 8454425007

Cireen Min 12 K rveen Min i
CGrreen Max 185 Kiveen Max 155
Crreen Mean L20.805218145205 Kieeen Mean P21 786528418557

Croeen Standard Deviation

Green Median

29,1945947452379

K rreen Standard Deviation

CGreen Median

. 137012924896

IBlu.' Mean

Crreen Total Count 90272 Green Lotal Count 2T

Bloe Min 6 |ulu: Min g

Blue Max 145 IBluc Max 55

Bloe Mean 174281 57690747 H9.51990635612%

Blue Standard Deviation

Blue Total Count

29.5189872885853

e02T2

Blue Standard Deviaton

Blue Total Count

ISAI8I505421821

MNe02T2

Satuzaton Min

|

Satusation Mo

)

Satuzution Max

Saturaton Max

Saturation Mean

IO.l 138164597 10083

Situsanon Mean

.1 20859851571579

Satuzation Standard Deviation

Io.o%wwu 2488917

Satusuton Standard Deviation

DA755955 783518506
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Table VII shows the statistical parametric values of the morphological filtered images of both legs.

Table VII: Statistical parametric values of the filtered images of both legs

Morphological filtered left leg skin image

Morphological filtered night leg skin image

Pivels Count G022 Il'uds Count 90272

Pixels without black M18620 Il'n.\cls without black 0272

Red Min 0 IRM Min 7

Red Max 145 liw Max S|

Red Mean 136.462064745751 Iltcd Mean 131.830645064398

Red Standard Deviation

Red Medaan

LIS LTS 00044

Red Standard Deviaton

Red Meduan

14. 261845842507

Red Towl Count TG0272 Red Total Count G272
Crreen Min 0 Kiveen Mim i
Grreen Max 2585 Kireen Max 288

Gireen Mean

L20.530680054 7913

Kiveen Mean

121.786528418557

Crreen Standard Deviaton

Grreen Lotal Count

0. 589900484 08

50272

Krreen Stndard Deviation

ween botal Count

W1 137012924896

G272

Blue Min 0 llslu.' Min 9
Bluae Max 183 IBlu: Max IS
Blue Mean 114.511385401648 |Bluc Mean 1019.9199063 56129

Blue Stundard Devation

Blwe Total Count

30.2442006515124

o022

Blwe Stundard Deviation

Blue Total Count

IS4181565431821

o272

Satesation M

(L)

Satuzation Min

U

Satusation Max

S aturation Max

Saturation Mean

O I062T6154518127

Saturatuon Mean

D1 20889851871579

Sawraton Standard Deviation

QUOBSGI2255861 7592

IS musanon Standard Deviation

DA75995 5788518506

Visual quality measures of ‘Human
Threshold (HVQT)’ based visual
presented in the next section.
C. Visual Quality Measures
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Table VIII: Original Left Leg Image - Visual Quality

Measures
7990272
1 10003 7990072 0.12:19 99.8 r481 99.;49&
2 20985 | 7990272 0262632 | 99.73737 9947474
] 538 | 10002 | 0369918 | 9943008 9886016
4 12173 | 7990272 1317758 9848024 96.96448
5 0782 | Too0AT) | 3789383 | 9621062 92410
§ 622760 | 7990272 1793977 92.20602 8441205
7 1068305 | 799027 1337007 | 8662993 7323986
§ 1602482 | 7990272 2005541 7994439 3988918
9 | M | T [ 3R | 7266148 4530096
10 2770388 | 7990272 3467201 63.32799 3065398
10| 369 | ™m0 | 488 | 8 163443
1 3875166 | 7990272 4849833 130145 3002902 1
13| 4365486 | 790027 | 3463301 | 4336499 9270002
14 4811240 | 7990272 6021372 | 3978628 20424
15| 520796 | 799007 65.1690 | 348308 3033839

Fig. 14: Graph of thresholds and visual quality values
for original left leg image

Table IX: Filtered Left Leg Image - Visual Quality

Measures
I e e e e
7990272
I 6%’6 99072 4)10: 991)49 %, 309
J o089 | TooOT) | L1099 | 9886 LI
30| 16633 | 0 | 2080440 | 979193 938391
4| Bl T 4281 | 957m6 9135526
3 630004 | Too0N) | 7871 | QLIMA6 §4.2057)
§ | 104034 | o0 | 1300806 | 869814 139649
T | G0 | 0T | 193134 | 8068626 61305
§ | 200893 | 0T | 2631810 | T3NS 413636
9| 283664 | TO0IT) | R36LIED | 6638833 n
0| 0607 | 10 | 488 | 360 183301
| R08 | ™o | 4 | 506N 4352086 1l
10| 40057 | 00| I | 48T §2305%3
13| 470083 | 090 | 3094 | 40073 1985280
W 0004 | 0T | 680 | M8 308578
| S0 | T | em9 | 30260 3047041
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Fig. 15: Graph of thresholds and visual quality values
for filtered left leg image

Table X: Original Right Leg Image - Visual Quality
Measures

Threshold Visual Quality Eatropy-Visual Qulty
0 0| 0 0 100 10

1 2669 | 7990272 0271192 | 99.72881 9945762
2 77851 | 7990272 09743 | 99.02368 98.05136
3 24764 | 790072 2813346 | 97.1866) 9431331
4 308148 | 7990272 6339383 | 93.64042 8128083
D) 920438 | 7900272 1163237 | 8836763 16.13526
6 1463731 | 7990272 1834304 | 8163606 633011
1 2074607 | 7990272 296416 | 7403384 4807168
8 2713799 | 7990272 3396379 | 66.03621 20143
9 3346832 | 7990272 4188633 | 3811367 1622133
10 3931091 | 7990272 404487 | 303513 1.102466 10
1 4307639 | 7990272 3641434 | 43.38366 1282867
12 3007717 | 7990272 6267267 | 3132133 253454
13 3433362 | 7990272 6829230 | 3174748 3630304
14 3840624 | 7990272 73.09669 | 2690331 461933
13 6174865 | 7990272 nues | 000 3455957
16 6460227 | 7990272 8085115 | 19.14883 6170231 16

bl

i

il

il

4

1

Fig. 16: Graph of thresholds and visual quality values
for original right leg image
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Table XI: Filtered Right Leg Image - Visual Quality

ISSN: 2278-3075, Volume-10 Issue-1, November 2020

POSITIVE DECISION'. The skin is influenced by

Measures ‘organism' or might be by 'neurological dermatitis'.
. V. CONCLUSION
1] 0 7990272 0 100 100
1 579 7990272 0.007246 99.99275 99.98551 . . - - - -
3 6969 | 7990272 003719 | 9951278 9982556 1. All skin pictures are practically white adjusted since
7. 7990272 .599354 5 . - . .
PR 0 S 5 W 350 factual parametric qualities continue as before for the
770 5 5 o instances of typical and WB shading portrayals.
— e L 2. Skin picture 3 shows plausibility of skin carcinoma
9 2760466 7990272 3454784 6345216 30.90433 1 1
10 3379106 7990272 42.;.9025 5;.7;975 154195 among _every One Of the three SIﬂed pICtures
T[0T | 7900m | 4559358040606 080113 i 3. Skin picture 2 is the best among each of the three
12 4490901 7990272 56.20461 43.79539 12.40921 .
13 966847 3990222 62.16118 37.5}38?2 2432235 Separated plCtureS
5T s fgggi'zi T ?13;?%1 Jaoms 4. Reviewing of skin quality should be possible dependent
16 6076481 _| 7990272 76.04849 2395151 52.09697 16 on the estimations of (HVQT _ TOT)
o 5. Both the skin pictures of left and right legs are
practically white adjusted since measurable parametric
100 qualities remain nearly the equivalent for the instances
0 of ordinary and WB shading portrayals.
6. Both skin pictures show probability of organism
i development and not skin carcinoma.
] 7. Evaluating of skin quality should be possible dependent
on the estimations of (HVQT — ToT)
1
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