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LYK F M Waard (1996) MRy, 55 R 514255
Gz B2 E UM R, EWITFETL T, #
VERETE , (B BRI FH N 48 1 7 B R P e B far 7k
-, WA S BB KR 2. s, FMIFE SR
EANRBRE A0 SR B DL B A AR P 3R AR BUIR 1
FEZMEEA R, BMER —A AR FERERAES AR
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FAES M, A0S S B 455 (Reed, Bur-
ton & Kelly, 1985), [6]#£, Kalyuga, Chandler F
Sweller {ff FHLE/M A B Fe M5 48 95 M BE 22 57 O W B
15 P25 R AR T B2 B T B 7 2 S8 L AT 55 X
BE MRS BB 1K P S5 R PR 1 Y o A BRI AR
P EA RIS, BB SN 5 i Z ]
HOREEMIR R, T B W] fE & 32 B B s
J5 1 K & B 5% W ( Brunken, Steinbacher & Plass,
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[0, 1] X I f %5cde , far tH U 0 — 1 — gl X5k
Ao YINEREF 4 0 45 R PRI A A 7 T mT A5 2]
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METTHS BTN JT T . M ETT RO E N 3
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IR FREAT 0 AR IR ZE B/ T BP 4%
AL,

3.4 BETFREIRSTEIAMATEEITMERE
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PRI J7 22 SRR RN IZ R R B S i R A
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PfE (AN, 2E 4, 2002) .
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V1 LESES -0.76 -0.36 0.15
V2 X BE R 0.94 0.02 0.15
V3 YA E 0.95 0.08 0.16
V4 HIK S 0.09 0.22 0.95
V5 EAT4 R Rt 0.12 0.96 0.07
V6 FT4 MR 0.17 0.83 0.47
FHAERR 3.04 1.56 0.79
FETERE(%) 40.09 29.90 19.87

ARIERHEAR R S, T3 g0l 3 A 3L A
R LSS, LU LR R 9 7 22 STRRRAE 4
AR 3 M ATLERR GBS . Ik H
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B sh AR o] LASE AT S5 , PR E A 0 67 fer 6K, 32
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TR L, BRI AR S5 I T B R 2
B S BT R B B L . AR X —4
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Synthetic Assessment of Cognitive Load in Human-Machine

Interaction Process

LI Jin-Bo, XU Bai-Hua
( Department of Psychology and Behavioral Science, Zhejiang University, Hangzhou 310028, China)

Abstract

Cognitive load (CL) often becomes too great in modern human-machine systems, which affects the performance

and reliability of system operators. Therefore an effective and reliable approach to measure CL is crucial. Currently

there are three major measures of CL:. these are subjective evaluation, performance measures and physiological

assessment. None of these, however, can comprehensively reflect the state of CL under different task conditions.

Thus, this study attempted to establish an appropriate multi-dimensional assessment technique to evaluate CL

synthetically in the human-machine interaction process.
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A dual-task experiment with simulated web-searching as the primary task and mental arithmetic as the secondary
task was conducted. The primary task had three levels of complexity, high, medium, and low. Thirty-two subjects
were selected to perform the dual -task with each complexity level of the primary task. The order of performance of the
three complexity levels was randomized across subjects. Four types of indices were obtained, including primary-task
measures, secondary-task measures, subjective evaluations and eye movement measures. The synthetic assessment
models were constructed via factors analysis, BP artificial neural network and self-organizing feature map, respectively.
The results showed that; (1) The six indices, which are mental effort, perceived task difficulty, duration of fixation,
number of fixations, response time and the percentage of correct responses in the primary task, were sensitive to the
change in cognitive load. (2) In dual-task situations, the multidimensional synthetic assessment of cognitive load
generated more valid results than those based on the single assessment index. (3) According to the indices of relative,
absolute and average errors, the two ANN models ( BP neural network and self-organizing feature map) showed a more
accurate measurement of cognitive load than the traditional technique of factors analysis.

Key words Human-machine interaction; cognitive load; assessment; neural network; modeling
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