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Development of Smooth Pursuit Tracking in Young Infants CLAES VON HOFSTEN,*~: KERSTIN ROSANDER*'~ Received 10 May 1996; in final form 18 October 1996



Eye and head movements were measured in a group of infants at 2, 3, and 5 months of age as they were attentively tracking an object moving at 0.2 or 0.4 Hz in sinus or triangular mode. Smooth pursuit gain increased with age, especially until 3 months. At 2-3 months, the lag of the smooth pursuit was small for the sinusoidal motion but large for the triangular one. At 5 months, smooth pursuit was leading the sinusoidal motion and the lag for the triangular one was small. Head tracking increased substantially with age and its lag was always large. © 1997 Elsevier Science Ltd.
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INTRODUCTION Smooth pursuit is an important part of the visual attention mechanism, and its function is to stabilise gaze on a moving target. This is accomplished by moving gaze at ideally the same angular speed as the image of the visual target. In general, both eye and head movements are included in smooth pursuit. It includes a prediction process to overcome the processing lags and the mechanical lags of the system (Stark, 1968; Guitton et at., 1990). Therefore, regular, periodic motions are better pursued than randomly determined ones (Bahill & McDonald, 1983; Buizza & Schmid, 1986; Collewijn & Tamminga, 1984). This advanced and complex oculomotor behaviour is first observed in human infants during their first months of life but little is known about its development. The purpose of the present study was to investigate this problem further. Some tracking ability is present in the neonate but for targets of limited size it seems to be primarily saccadic. Dayton & Jones (1964) found that neonates pursued a wide angle visual display with smooth eye movements but the pursuit became rather jerky for a target of 16 deg moving at 15 deg/sec. Other studies have supported these findings. Kremenitzer et al. (1979) found that neonates would smoothly track a 12 deg black circle at 9-30 deg/ sec, however, with low gain and only approximately 15% of the time. Roucoux et al. (1983) using a target covering 2-10 deg of visual angle found evidence of smooth pursuit in 1-month-old infants, but only at velocities of
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about 10 deg/sec or less and with low gain ( 
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