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Abstract

Accurate detection of Plasmodium falciparum in Giemsa-stained blood smears is an essential component of reliable
malaria diagnosis, especially in developing countries. Deep learning-based object detection methods have demon-
strated strong potential for automated Malaria diagnosis, but their adoption is limited by the scarcity of datasets
with detailed instance-level annotations. In this work, we present an enhanced version of the publicly available NIH
malaria dataset, with detailed bounding box annotations in COCO format to support object detection training. We
validated the revised annotations by training a Faster R-CNN model to detect infected and non-infected red blood
cells, as well as white blood cells. Cross-validation on the original dataset yielded F1 scores of up to 0.88 for infected
cell detection. These results underscore the importance of annotation volume and consistency, and demonstrate that
automated annotation refinement combined with targeted manual correction can produce training data of sufficient

quality for robust detection performance. The updated annotations set is publicly available via GitHub:
https://github.com/MIRA-Vision-Microscopy/malaria-thin-smear-coco.
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TTHHRERRE, FKNIZT — Faster R-CNN (Ren
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=% 0.88 W F1 154y . EFHER LRI GitHub A FFR
fit: https://github.com/MIRA-Vision-Microscopy/
malaria-thin-smear-coco
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B FAEERE

NI Hpolys NI Hpoints M RAboxes

patients 33 160 160
no. of images 165 800 800
annotations contours points boxes
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non-infected 33071 155640 155201

infected 1142 6810 6 805

white blood cell 51 220 220

ambiguous - 19592

ATE NIH B B FIZ B ira &R, A
B RUERRER AR A FRAEER. Ak, RMNExE
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EHFNAFRE. XEFHEIREFEFRER NIH #HiFEH
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% 27 NVIDIA A100 GPU Li#1ThY. S2i8{E A
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Figure 1: National Institutes of Health (NIH) #iR&EIRENARIRELE. (3): ®EHRE, (b): XEFRE, (o)
{# F Cellpose (Pachitariu and Stringer, 2022) €IZERIIANFRIEFRE. HE: REEAIHE, MOE: BELmpE,
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Figure 3: 2 NIH F&_F Faster R-CNN FiiUHIRBEE
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. RE—ITRTAHERENEREFIEEPIRTE
Y false positives (FPs) . i.e. NEAITTEH|. FF—FIF
7 false negatives (FNs) . i.e. PR#FEIEELE MBI HIFR
E B ITIEA.

infected

RAEXS A TRILL BIERMR. HTE NIiHpons LIIZRFHTE
MIRApoxes £IMIKET, BEELMHIR 532 HAE RS LA
HILEB (>20% ) B3R E, XRAERKENE BE
PR S, WERBEKE 81.8% #HARIC AR
AR . XXEMMEARNEERR, EHILRE R L
FREFDGMIE, EXEMTERN AR Bf%
ﬁﬁ: J'Z%‘J‘E%ZE}H@E NIHpons *ﬂ NIHpoints H*E%q:gé
BARIRE. XRATEFERICRE, X7E Fig. 4 13
BTH—PHREA, EPBABELERT RMREEE
BT AT D B R -

7?7 RETRWMERE, RS ARIE Eas. (1) to (3) A
REERTESUHNEE. BEXM F1 5%, FE
MRS ISER=AAENBIMFESHIT, X

4

RS EHRE AME + fRfEE (o ),

Table 2: E Nalolys %%J:ﬁ”ﬁ#& MIRA poxes %%J:
TR IIRERIEE FL 38 (n+0 ), RZTFA.

NIHporys = MIRApoxes  MIRApoxes — NIH po1ys

Precision
non-infected cells 0.96 +£0.01 0.97 £0.00
infected cells 0.91 £0.01 0.86 £ 0.01
white blood cells 0.90 +0.04 0.88 +0.03
Recall
non-infected cells 0.97 +0.01 0.99 +0.00
infected cells 0.77 £ 0.01 0.91 £0.01
white blood cells 0.92 £0.03 0.96 £+ 0.00
F1score
non-infected cells 0.96 +0.01 0.98 +0.00
infected cells 0.84 +0.01 0.88 +0.00
white blood cells 0.91 +£0.04 0.92 +£0.02

ERFRIPERNERRAMAMAMRARIERESS
HaE, F1 9#ET 90% . BERAMAERE A NIH 0, i3
ﬁﬂlléﬁiﬁffﬁ’ﬂzi’—ﬂ F1 ﬁﬁﬂ] 0.84 , T:E'fiﬁﬁ MIRAboxes ﬁ
TR A 0.88 , XRIAMER FEMBMNRK. EE
HIGETERHEETRYE, RAERNRERER
K.
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BEHMEINMEE. IAERINERLMABYBRERZES
m, JEHE NIHops ERIFEIFERA 077 , WMllSE
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AR .
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FREEEZ, World Health Organization (WHO) By35F
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