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Abstract

As a fundamental medical procedure, intravenous injection has been widely applied in clinical
treatment and is generally regarded as a critical step in therapeutic processes. To alleviate the
workload of medical staff, this study proposes a robot-assisted intravenous injection device capable
of automatically performing needle insertion into the dorsal hand veins. This paper briefly elabo-
rates on the core components of the device and its operational interface design. The key technology
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lies in the device’s ability to automatically identify puncture points and assist in needle insertion.
The YOLOv8 algorithm was employed to train the dataset for obtaining the corresponding recogni-
tion model, followed by validation testing. Furthermore, this paper preliminarily explores how the
identified puncture points are converted into coordinates for the robot’s end effector.
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Figure 1. Schematic diagram of the test bench
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Figure 2. The test arm and syringe kit
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Figure 3. Different sizes of needles and their supports
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Figure 5. The set interface and needle selection diagram
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Figure 6. A diagram of a robot taking photos
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Figure 7. Schematic diagram of needle insertion point fine adjustment
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Figure 8. Schematic diagram of robot arm movement and

photo after completion
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Figure 9. Schematic diagram of statistics after puncture
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Figure 11. A screenshot of the data set used for training and testing
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Figure 12. Image annotation flow chart
B 12. EfgfRERIZE

3.2. EN&RAR

FERTTCRIRIUG I B, & EAESSAE TR MIAI 61, SRR RIRI4aHC B UL K W 25 45 4 i AL T 4
HEARAE Ty Ja 85 S R S it — A R bk (R SRt S B, (R REAS AT S8 10 2% o1 T i
IR SGHRAE . TEVTER VIR B, FRATH A% COCO. Open Images %5 Il B AL (AN B, 5l R FH Bl AL
BUEATAE RN, DA 35 DN 3R Y (0 25 S) 2 R R 328 A0 48 5 JLAE VS s A6 I T P A 55 B0

FERT LRI RE b, I BRI MR N K Z AN, B2 SRR 22 R R R 2 7R B 23 () 0 56
Ao RS OCHAE, AN S DR ARE B 2 L AR A ST I A5 A, AT e T S 4 i R M 5
JriRE. BAVES T 2R UCRHEMBURES, SERAZEEETEERER, S Ml At
FHER FERAARE . X WL BERS AT RSN A R L . BB AR T = TRk, s
SRS AR INT T SRR Rl . s AL B ARE QR & 13 B

DOI: 10.12677/airr.2025.145105 1117 PNER ST IR YN


https://doi.org/10.12677/airr.2025.145105

[RIG E R 2 i

Y

J3—1L 4L
GHMR=E . MHEEESR)

A 4

RtiA%E
(FE—ART)

YR
(REMLAERE . B0%E. RS, 4800, e

Y

AR 5 B ] 15 B3R

Figure 13. Data preprocessing flow chart
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Figure 14. Training flow chart
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Figure 17. Precision-Recall (P-R) curve analysis
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Figure 18. Test result diagram
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