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Abstract: Pointing and calling is a method of preventing human error, which is widely used in 

Japanese industry. Pointing and calling also has the potential to reduce human error in hospital nursing 

duties. The development and evaluation of novel technologies are necessary to distinguish if pointing 

and calling is to be appropriately applied in this context. In this paper, we report on an automatic 

evaluation method for pointing and calling and present. the evaluation results from an experimental 

study of the simulated duties of 40 active nurses. 
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I. INTRODUCTION 

 

ointing and calling is widely used in Japanese 

industry as a method of preventing human error. 

The standard steps of pointing and calling consist of 

looking at the object, pointing at it, raising the right 

hand to the ear, bringing the hand down and saying 

“OK” (Fig. 1). 

Human errors account for the majority of medical 

accidents in hospitals and nurses are involved in more 

than half of them [1]. In the industrial field, pointing 

and calling is known to reduce the rate at which these 

human errors happen. Unfortunately, pointing and 

calling is not commonly used in nursing, because of a 

lack of support for the practice and absence of an 

evaluation method for pointing and calling by nurses. 

We propose an automatic evaluation method of 

pointing and calling for nurse education, to allow this 

approach to be objectively evaluated. 

 
 

Fig. 1 Steps of pointing and calling 

 

 

II. AUTOMATIC EVALUATION METHOD 

 

A. System overview 

Based on discussions with nurses working in a 

hospital, the use by nurse of wearable sensor devices 

should be subject to the following requirements. First, 

the devices should be small and light, and not requiring 

wired connections. Second, cameras or camera-like 

devices are unsuitable because of concerns about the 

privacy of patients. Third the devices should not be 

worn on the forearm, wrist, or hand as this would raise 

concerns about possible injury to patients or hygiene 

problems. 

Based on discussions with nurses working in a 

hospital, the use by nurse of wearable sensor devices 

should be subject to the following requirements. First, 

the devices should be small and light, and not requiring 

wired connections. Second, cameras or camera-like 

devices are unsuitable because of concerns about the 

privacy of patients. Third the devices should not be 

worn on the forearm, wrist, or hand as this would raise 

concerns about possible injury to patients or hygiene 

problems. 

Our system detected pointing and calling from the 

data. While a system, proposed and developed in a 

previous study [2] was able to detect pointing and 

calling, evaluating the success of such systems has not 

been performed. We devised an evaluation method for 

pointing and calling, using four features: the direction 

of pointing, the angle of arm swing-up, the speed of 
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arm swing-down, and the duration of the swing-up 

motion. Demonstrating these features to nurses may 

help them to identify problems in their pointing and 

calling. In this paper, we focus on the first two feature. 

 
Fig. 2 Automatic evaluation system  

for pointing and calling 

 

 

B. Evaluation elements 

We evaluated the direction of pointing from the pitch 

angle of the right arm after swing-down, calculated 

from the acceleration and angular velocity with a 

Karman filter. When the arm was horizontal, the pitch 

angle was 0 degrees. It had a positive value when the 

arm was at an upward angle and a negative value when 

it was at a downward angle. The end of swing-down 

was detected by observing the rate of deceleration. We 

evaluated the angle of swing-up from the pitch angle of 

the right arm between swing-up and swing-down. The 

end of swing-up was again detected from the 

accelerometer data.  

 

III. EXPERIMENT 
 

 To collect data on pointing and calling, we carried 

out a series of experiments in the conference room of 

the Toyama prefectural Koshi rehabilitation hospital in 

Japan. The experimental setting used table to simulate 

the preparation room of a hospital and a bed with a 

medical training doll and an intravenous drip stand. The 

experiment covered a range of activities including 

document confirmation, movement, and intravenous 

drip exchange. The participants were 40 nurses from 

the hospital. During the intravenous drip exchange, 

participants undertook three procedures of pointing and 

calling. We acquired the 3-axis acceleration and the 3-

axis angle velocity data of and the video data. Three 

nurse supervisors, who were also veteran nurses, 

evaluated the video data. We analyzed the data against 

every evaluation element, and then compared our 

findings with those of the nurse supervisor. 

 

 

IV. RESULTS AND DISCUSSION 
 

The directions of pointing data are depicted by a box-

and-whisker plot in Fig. 3. In this figure, the vertical 

line indicates maximum and minimum values of the 

direction of pointing, and the box shows the first and 

the third quartile. The horizontal axis indicates the 

object being pointed to. The diamond shaped makers 

show the direction of pointing when the participant 

erroneously pointed to the wrong target.  

The angles of swing-up are depicted by the box-and-

whisker plot in Fig. 4. The vertical line and box show 

the values of pointing and calling that were highly rated 

by the nurse supervisor, while the diamond shaped 

makers those to which they gave a low rating. 

From Fig. 3, significant differences can be seen in 

the angle when pointing at the correct object and the 

angle when pointing at an incorrect object. This 

suggests that our method can detect when the pointing 

and calling is identifying the wrong object if the object 

to be pointed at is already known. 

 

 
Fig. 3 The direction of pointing 

 

 
Fig. 4 The angle of swing-up 
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From Fig. 4, the pitch angle of lowly evaluated 

pointing appears to be smaller than that of highly 

evaluated tokens. This may be because the smaller 

angle of swing-up derives from a smaller arm motion, 

insufficient for proper pointing and calling. This 

suggests that the angle of swing-up can be used as an 

evaluation metric for pointing and calling. 

 

V. CONCLUSION 

 

In this paper, we proposed four evaluation metrics 

for pointing and calling, and investigated two of them: 

the direction of pointing and the angle of swing-up. An 

experimental study produced promising results for the 

development of automatic evaluation of pointing and 

calling.  

In future research, we will investigate the two 

remaining metrics speed of swing-down and the 

duration of swing-up. 
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