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An intelligent microscope for TB detection
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Introduction Detector Evaluation

According to the World Health Organization (2023), an estimated global
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This method of diagnosing tuberculosis, with the dye specific to the e el
. . o . odels — vyolovsl
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the patient's sputum. Then a physician will count the number of MTBs 0 20 © o 100 woch
through a microscope. The final step takes about 15 to 30 minutes. The moom  Donn  Toom Dot - AP h h
authors foresee that. artificial intelligence can be applied to .help We labeled MTB and trained Validation object loss mAT on =ae eﬁ):oc
with the eight yolovb models. The system can learn from a LElEe moeisls Wieie Toune] 1

physicians in diagnosing tuberculosis. be more effective.

set of images.
Inspection ranking

Model Measures Model Measures for object detection

GeneXpert Tuberculin skin AFB sputum Sensitivity Specificity F1-score Avg.time (ms) Precision Recall mAP
yolovsn 0.9743 0.969 09717 10.6 yolovsn 0.605 0.582 0.584
Most accurate Least accurate Moderately accurate yolovSs 0.9802 0.9647 0.9727 11.1 yolov5s 0.624 0.595 0.569
yolovSm 0.9818 0.9572 0.9699 13.6 yolovSm 0.666 0.652 0.645
Fastest time Slowest time Slow time yolov5l 0.9845 0.9364 0.9614 17 yolovsl 0.615 0.551 0.537
yolov5n6 0.9898 0.9353 0.9636 13.7 yolov5n6 0.673 0.761 0.727
High coet Low cost Lowest cost yolov5s6 0.9947 0.9064 0.9526 13.9 yolov5s6 0.738 0.732 0.71
yolovSm6 0.9952 0.9037 0.9517 18.7 yolovSm6 0.708 0.735 0.699
o o yolov516 0.9952 0.8775 0.9399 23.8 yolov5|6 0.714 0.748 0.718
O bj ective Nl e Results of the image classification Object detection experiment
“We are making an Al to automatically detect MTB in given images from a - e of an Al detected Measured by the accuracy of the Al Measured by the accuracy of

: . . : : xample of an etected image . .. : :
microscope extension that captured images simultaneously in order to P & model in determining whether a the Al model in locating every
accelerate and provide convinience in the TB diagnosis process.” given image is infected or not. MTB in the image.
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Entire system evaluation Highlights and Novelties

100 high power fields

MOVE RIGHT

Screen MOVE LEFT

START SCREENING MOVE DOWN

Control EVERYTHING with the
web, providing convenience!

Applications

Accelerate and automate the TB diagnosis

Yolov5 powered detection: high accuracy and speed ) ,
process. Or simple screen the sputum AFB slide

Easy integration: does not require disassembly of microscope

Cost effective yet high performance: 100-500times cheaper

Smear

User friendly interface: control EVERTHING with the web ‘ Adap with other microscopic organisms

spection such as white blood cells

Sample slide
. J

Various potential applications

This picture shows the path way of the images capturing by .
ITB Scanner up to 300 high power field (x1500). Beneflts ié Facilitate learning and education of micro

Time taken (M Faster TB diagnosis and treatment 7. ﬂ’ organisms and biology
100 high power field 1m 40s (M Better access to TB screening in rural area .
300 high power field 5m C\)/ Reduce cost of TB screening COSt Of p rOd u Ctl 0 n
Duration of the iTB Scanner scanning per round, including (M Reduce cost of importing tools and for TB diagnosis : 5252222;;2;5%2%9)1 B (35 USD)
slide scanning and Al detection. (M Reduce infection and death rates from TB e 2 motors and drivers (10 USD)
e TOTAL110 USD
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