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Implementation of an Efficient Microbial Medical Image

Retrieval System Applying Knowledge Databases
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Abstract

This stdy is to design and inplement an efficient microbial medical inege retrieval system based on
knowledge and content of them which can neke use of more accurate deision on colony as wall as
effidert education for new tedmicans For this we firt address overall inference to st wp fledble
search path wsing rulebase in oder to reduce time required  original  micobial  idertification by
searching the fastest path of micdhial identification phase based on hewistics knowledge Next, we
popose a odor festure  extracion method  which is e to extract odor festure vectors of  visuel
coterts from a given microbial mege based on especially beacteria image using HSV cdar nodel In
addition, foar befter refrieval perfomrance based on lage micobial  datdbeses we presart an integrated
indexing technique thet combines with Brtree for indexing sinple attributes, inverted file  structure  for
text medical keywords list, and scan-besed filtering method for high dimensional color  feature  vectors.
Firelly, the inplerented system shows the posshility to menage and refieve the oconplex  microbia
imeges wing knowledee and visudl conterts itself effectively,. We expect to decrease rapidy  leaming
time for demertary technicians by well organizing knowledee of clinical fields through proposed system

» Keyword : Microbial Medical Image, Integrated Indexing, Knowledge Databases
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Fig. 2 Work oriented work-flow
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IF the best guessed anaerobic bacteria name =
“Fuscbacterium nucleatum”

THEN filename OF picturebox best bacteria picture =
“IMAGES\FNBRUBABMVPY

AND filename OF picturebox_gram stain =
“IMAGES\FNUCGRMBVP” CF 100

3 3 Mostat £2 of
Fig. 3 Example o rule on microhidlogy image
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IF CONFlname OF Specimen) = -2

AND state OF Specimen = sdlect the state of specimen
as sting

AND sampling site OF Specimen = sdlect the site of
specimen &s string

THEN first possible spacies = spacies OF Specimen

O3 4. AAHMEZE o of
Fig. 4 Example of specimen selection rule

IF select the site of specimen as string CONTAINS
AND select the kind of specimen IS Pus

AND select the result of Gram Stain IS negative
AND select the shape under gram stain IS bacllli
AND name OF Second Guessed Species =
“Porphyromonas Spp.”

THEN the best guessed media before inoculation =

T2 5 Hix|jMEE 25t B
Fig. 5 Microbial medical image rule for agar selection
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using Figure 8’s algorithm

| Microbial Image I {}

Normalization of color histogram

(i

Extraction of Image Header Info.

~=

Generation of color feature vectors
Segmentation of Object Region (index key)

(i

Generation of color histogram I

g

| Noise Elimination 2] 7. AHAISRISHELAUA DR
Fig. 7 Generation stage for color feature
{; vector

| Filling of Object Region
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For(all pixels in objedt) {
transforr RGB color space into HSV color space;
HS=01V<03IV>09){ A
achromatic or chrometic color +/

ifty < 025 hist_index = 21;  / black

else iflV < 05 hist_index = 20;  / dark gray
o

else itV < 075 histindex = 15/ light
gay ¥

else histindex = 18 e white +/

}
se { /+ classify 18 chrorratic color by H

valuel0-360) +
iflt H>= 3400 ) hist_index = 0;
else  histindex = ( (inH + 20 ) / 20;

J7 8 MASEIE| gDz
Fig 8 Color feature vector generation algorithm
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* DER a4 Last Display o
— The best guessed anaerobic bacteria name is

ZH| A = (Click) ZUWASEHA | 2 a4 |
Fusobacterium nucleatum

\

Gram Stain BRU/BA

T2 10, MiTSta A ARl Ha s
Fig. 10 Query interface for microbial image

2| {{ ZAAZD
refrieval system O3 11, LAkt

Fig. 11 Refrieved results
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