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Bayesian Network Model for Human Fatigue Recognition
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ABSTRACT

In this paper, we introduce a probabilistic model based on Bayesian networks (BNs) for recognizing human
fatigue. First of all, we measured face feature information such as eyelid movement, gaze, head movement, and
facial expression by IR illumination. But, an individual face feature information does not provide enough
information to determine human fatigue. Therefore in this paper, a Bayesian network model was constructed to
fuse as many as possible fatigue cause parameters and face feature information for probabilistic inferring human
fatigue. The MSBNX simulation result ending a 0.95 BN fatigue index threshold. As a result of the experiment,
when comparisons are inferred BN fatigue index and the TOVA response time, there is a mutual correlation and

from this information we can conclude that this method is very effective at recognizing a human fatigue.
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Table 3. The inference results of fatigue Bayesian network
model.

Fatigue
Ref. Evidences Instantiated Proﬁa—
No. .
bility
1 | No any evidence 0.57
2 | YawnFreq (high) 0.82
3 | PERCLOS (high) 0.87
4 | AECS (abnormal) 0.86
5 | Gaze_dis (narrow) 0.81
6 | Nod_freq (high) 0.85
7 | Temperature (high) 0.72
8 | Weather (abnormal) 0.72
9 | Noise (high) 0.70
10 | Time_zone (changed) 0.63
11 | Sleep_disorders (yes) 0.72
12 | Napping (no) 0.58
13 | Workload (heavy) 0.72
14 | Work_type (tedious_monotonous) 0.74
15 | Anxiety (yes) 0.64
16 | Random_Noise (yes) 0.60
17 | PERCLOS (high), Gaze_dis (abnormal) 0.95
18 | PERCLOS (abnormal), YawnFreq (high) 0.96
19 | AECS (slow), Nod_freq (high) 0.96
PERCLOS (high), Nod_freq (high),
20 AECS (slow) 099
21 Nod_freq (high), YawnFreq (high) 0.98
Temperature (high), Anxiety (yes)
Sleep (disorders yes)
Time (drowsy_time), humidity (high)
22 | Weather (abnormal), Workload (heavy) 0.90
Sleep_time (loss>6h), Anxiety (yes)
Work_type (tedious_monotonous),
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Table 4. PERCLOS versus TOVA response time.

TOVA Response

. 200 (250300 (350 (400|450 500|550
Time (ms)

PERCLOS (%) | 20 | 30 | 35 |32 | 38|49 |39 |53
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Table 5. The relationship between BN’s fatigue index
and TOVA response time.

Time BN’s Fatigue Index |TOVA Response Time
(sec) (probability) (sec)

50 0.71 0.76

100 0.54 0.59

150 0.61 0.59

200 0.46 0.31

250 0.53 0.55

300 0.42 0.41

350 0.47 0.63
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Fig. 16. The relationship between BN’s fatigue index and
TOVA response time.
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