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Blood Collection Trainer with Visualization of Failure

Yuki Uranishi*1*2, Yu Maruyama*1, Chisako Naito*1, Kazuya Okamoto*1,

Hiroshi Tamura*1, Genta Kato*1 and Tomohiro Kuroda*1

Abstract – This paper proposes a novel trainer for training of blood collection with an
injector, an essential skill in medical and nursing fields. An optical motion capturing sys-
tem and a projector are employed in the proposed system, in addition to the conventional
blood collection trainer. The proposed system guides the injector to ideal position and
posture until piercing the surface of the simulator. Then, after piercing, subsurface infor-
mation including the position and the depth of the tip is indicated. Experimental results
with subjects have demonstrated that the feedback provided by the proposed system is
useful to improve the skill of the blood collection.
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Fig. 1 An overview of the proposed system.
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Fig. 2 Support for an injection by the pro-

posed system.
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Fig. 3 Markers on an injector and a trainer.
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Fig. 4 Variables utilized in puncture angle

and depth estimation.
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Fig. 5 Estimation of the depth to the surface.
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(a) Optimal pose (b) Δφ > 0

(c) Δθ < 0 (d) Δθ > 0
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Fig. 6 Examples of the proposed indicator for

pucture.
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Fig. 7 A schematic cross section of a trainer.
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Fig. 8 Indicators according to the regions
shown in Fig. 7.
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Fig. 9 Setup for the experiment.
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Fig. 10 An injector with a marker-tip.
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Fig. 11 Puncture angle indicators compared

in the experiment.

楕円 (提案手法)

色

文字

なし

1 2 3 4

12 a
Fig. 12 Answers to Question a.
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Fig. 13 Answers to Question b.
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Fig. 14 Answers to Question c.
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Table 1 Questions about puncture angle indicators and answer candidates.

a. (1 – – – 4)

b. (1 – – – 4)

c. (1 – – – 4)

テスト0 練習A テスト1 アンケート
1 練習B テスト2 アンケート

2 練習C テスト3 アンケート
3

テスト0 練習C テスト1 アンケート
1 練習C テスト2 アンケート

2 練習C テスト3 アンケート
3

練習A アンケート 練習B アンケート

実験群

対照群

事前
アンケート

事前
アンケート

15
Fig. 15 Procedures of the subjective experiment.
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Fig. 16 Average and variance of puncture an-

gle in each test.
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Fig. 17 Average and variance of puncture

depth in each test.
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Fig. 18 Answers to Question 1.
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Table 2 Questions and answer candidates.

1. (1 – – – 4)

2. (1 – – – 4)

3. (1 – – – 4)

4. (1 – – – 4)

5. (1 – – – 4)

6. (1 – – – 4)

7. (1 – – – 4)

8. (1 – – – 4)

9. (1 – – – 4)
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Fig. 22 Answers to Questions 5–9.
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Fig. 19 Answers to Question 2.
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Fig. 20 Answers to Question 3.
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Fig. 21 Answers to Question 4.
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