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Blood cell detection algorithm based on improved YOLOvV7
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(1. School of Electronic and Information Engineering, Nanjing University of Information Science and Technology, Nanjing
210044, China; 2. Jiangsu Engineering Research Center for Sensor Fusion Photonic Devices and System Integration,

Wuxi University, Wuxi 214105, China)

Abstract: Blood cell detection is a critical tool for diagnosing various diseases, as changes in blood cell count and
morphology often reflect a person’ s health condition. However, manual detection is time-consuming and prone to
errors and omissions. To address these challenges, this paper presents an improved blood cell detection algorithm
based on the YOLOvV7 framework, named YOLOv7-SMC. The algorithm integrates spatial and channel reconstruction
convolution to reduce feature redundancy and enhance performance. Additionally, a mixed local channel attention is
incorporated in the neck network to strengthen the model's representational capability. The algorithm also replaces the
nearest neighbor interpolation upsampling with a content-aware reassembly of features upsampling operator, which
adaptively adjusts the upsampling strategy to produce detailed and smooth results. Furthermore, a minimum point
distance intersection over union loss function is introduced to simplify the similarity comparison between bounding
boxes. Experimental results on the BCCD dataset demonstrate that this algorithm improves the mean average precision
at IoU thresholds of 0.5 and 0.5:0.95 by 2.6% and 2.9%, respectively, indicating its high practicality and
accuracy.

Keywords: blood cell detection; YOLOv7;spatial and channel reconstruction convolution;attention mechanism
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Table 1 Comparison of experimental results
FAY P R <3l AP mAP@0.5 mAP@[0.5:0.95]
RBC 0. 896
YOLOv5 0. 870 0. 878 WBC 0. 995 0. 907 0.613
Platelets 0. 832
RBC 0. 882
YOLOv6™" 0. 854 0. 895 WBC 0. 995 0.917 0. 637
Platelets 0. 875
RBC 0. 866
YOLOv7™ 0. 850 0. 889 WBC 0. 952 0.922 0. 630
Platelets 0.948
RBC 0. 895
YOLOv8! 0. 819 0.925 WBC 0. 995 0. 922 0. 641
Platelets 0. 876
RBC 0.911
YOLOv9'™ 0. 854 0.904 WBC 0.995 0.934 0. 655
Platelets 0. 895
RBC 0. 884
CST-YOLO™ 0. 855 0. 902 WBC 0. 980 0.926 0. 642
Platelets 0.915
RBC 0. 900
YOLOv7-SMC 0.917 0. 906 WBC 0.977 0. 948 0. 659
Platelets 0. 967
K2 HBMXBER
Table 2 Results of ablation experiments
1 Y mAP@0. 5 mAP@[0.5:0. 95] Params/M GFLOPS
YOLOv7(baseline) 0.922 0. 630 37.2 105. 1
-+ SCConv 0.927 0. 639 36.1 100. 3
+SCConv+MLCA 0.933 0. 645 36. 1 100. 4
+SCConv+MLCA-+CARAFE 0. 940 0. 650 36. 2 100. 7
+SCConv+MLCA+CARAFE+ MPDiou 0.948 0. 659 36. 2 100. 7

mE 7 s, B 7(h) P E B YOLOV7-SMC 5354
T 7C) R BHER YOLOV? 78K -4 7l 3 (precision
recal L,PROMIZE A B F T, AR N . it 51 PR
i 2 T 3 F A s Bl A A A % B AR E AG DU AfE R
4 1] %75 18 476 T 58 5 76 5 A 1R X YOLOv7-SMC 1
RE BT SR A5 35w /K, U I et R R Bk e iR B £ A
o 1 T s 15 i 238 3 oA Wb 3 3000 5 7F = RS BE X 8, YOLOv7-
SMC 11 73 I8 3275 i 44 155 » 3% B b I %) B 28 7 3k 2D 1R 41 114
IR R A AR B K L W EL HAr. AN PR BHZ T
%) T R K i — 2 B IR T et S A R A T A R T A
RPERE M, X 4 PR i £k B LA ot i IE R T
YOLOv7-SMC J5 % 75 I 40 M6 W A% 45 b ) £ bk (R B T
BRI AE R [ A 8 N A B34 0 PR S R B4R T
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J B IE YOLOvV7-SMC X 1 40 A i 46 90 &5 S8, A
BCCD %4 £ P BEALEL 3 TR B A 20 5 F YOLOVS,
YOLOv6, YOLOv7, YOLOvS, YOLOv9, CST-YOLO #I
YOLOv7-SMC iX 7 77 13 X5 A8 [5] /9 1 40 ff (& 4R 35 47 K
I, AT Rk BRI 25 S0 & 8 TR .

& 8Ch) H AT LAVE FE ML AR B A SCHR 1) YOLOv7-SMC
TR AR B T T O T A ASE TR, o A ek 20 T 4T Y
. AT LAAR AT 19 52 1A BCCD W S8 4 1 1Y 1 48 it 4 )
£5% . B 8Ca) 24 If A7 46 D0 ifn 40 il B 455 B 8 (b) 2 fifi
YOLOvS 6 il 1 20 i J 00 25 51 8 1% |8 (o) & il
YOLOv6 £ Wl I 20 M )5 i 45 R B B’ 8 (d) & fli
YOLOv7 460 il 4 L5 i 25 R 181155 B 8 (e J2 B YOLOVS



M F A Tt YOLOVT 89 fo 2w fa e ) Bk

5 24 1

Precision
o o
(=)} oo

o
~

o
o

—— RBC 0.866

~— WBC 0.952

—— Platelets 0.948

= all classes 0.922 MAP@0.5

0.2 0.4 0.6 0.8
Recall

(a) YOLOV7

(a) M40 B4R
(a) Blood cell images

(b) YOLOVS

RBC 0.92

(¢) YOLOvV6

(d) YOLOV7

(e) YOLOvV8

(f) YOLOVO

() CST-YOLO

1.0

K7 P-R Nt

Precision

1.0

0.8

=
=N

=
o~

=
o

02 0.4 0.6 0.8
Recall

(b) YOLOV7-SMC

Fig. 7 P-R curve comparison

SUNRBC 0.86

RBC 0.88) R
3BC (1.87
RBC

RBC

REC (.80

RBC

W3C 0.83

&RC 0. 3

RBC 0.91;

RBC 0.7/6

WEIC 0.87

RBC 0.88,

RBC 0.900

'WBC 0.977

Platelets 0.967

all classes 0.948 mAP@0.5

« 135 -



47 3

(h) YOLOV-SMC

e

no\Val i

B8 il g AT AL Ak

Fig. 8 Visualization of detection results
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Fig. 9 Visualization interface for blood cell detection
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