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Table 2: Our taxonomy applied to a selection of techniques to illustrate the design space exploration of control.

technique metaphor target shape creation shape adjustement selection DOF input DOF CD control
Balloon Selection [DFK12] sphere object no control no control 3 DOF 2 DOF none
Go-Go [PBWI96] hand avatar object no control no control 3 DOF 6 DOF none
RayCasting [Min95] ray object no control no control 5DOF (trans.: 3, rot.: 2) up to 6 DOF none
Framing Hands [PFC*97] ray object(s) no control no control 5 DOF 6 DOF none
iSith [WBBO06] ray object no control no control 5 DOF 12 DOF (2 hands) none
Flexible Pointer [OF03] curved ray object no control no control 10 DOF 12 DOF (2 hands) none
Silk Cursor [ZBM94] box object no control no control 3 DOF 6 DOF none
Bubble Cursor [VGCO07] sphere object no control automated adjust. 6 DOF 6 DOF none
Aperture [FHZ96] cone object no control manual size adjust. 5 DOF (trans.: 2, rot.: 3) 6 DOF none
SQUAD [KBB11] sphere + ray object no control automated adjust. 5 DOF 6 DOF none
Senseshapes [OBF03] cone/sphere/box object no control no control 5 DOF 6 DOF none
Cylinder Selection [LBCWO05a] lasso ROI semi-autom., 2D input no control 2DOF 2DOF none
CloudLasso [YEII12] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2 DOF none
CAST [YEII6] lasso ROI semi-autom., 2D input threshold adjust. =~ 2 DOF 2DOF none

Tangible Brush lasso + extrusion ROI/objects manual none up to 6 DOF up to 6 DOF manual
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technique metaphor target shape creation shape adjustement selection DOF input DOF CD control
Balloon Selection [DFK12] sphere object no control no control 3 DOF 2 DOF none
Go-Go [PBWI96] hand avatar object no control no control 3 DOF 6 DOF none
RayCasting [Min95] ray object no control no control 5 DOF (trans.: 3, rot.: 2) up to 6 DOF none
Framing Hands [PFC*97] ray object(s) no control no control 5 DOF 6 DOF none
1S1th [WBBO06] ray object no control no control 5 DOF 12 DOF (2 hands) none
Flexible Pointer [OF03] curved ray object no control no control 10 DOF 12 DOF (2 hands) none
Silk Cursor [ZBM94 ] box object no control no control 3 DOF 6 DOF none
Bubble Cursor [VGCO07] sphere object no control automated adjust. 6 DOF 6 DOF none
Aperture [FHZ96] cone object no control manual size adjust. 5 DOF (trans.: 2, rot.: 3) 6 DOF none
SQUAD [KBB11] sphere + ray object no control automated adjust. 5 DOF 6 DOF none
Senseshapes [OBFO3] cone/sphere/box object no control no control 5 DOF 6 DOF none
Cylinder Selection [LBCWO05a] lasso ROI semi-autom., 2D input no control 2 DOF 2DOF none
CloudLasso [YEII12] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2 DOF none
CAST [YEIII6] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2DOF none
Tangible Brush lasso + extrusion ROI/objects manual none up to 6 DOF up to 6 DOF manual
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Ray Casting
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Ray Casting
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Ray Casting
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Ray Casting
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Ray Casting
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Pre-defined shapes
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Pre-defined shapes
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Pre-defined shapes
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Pre-defined shapes
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Lasso
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Table 2: Our taxonomy applied to a selection of techniques to illustrate the design space exploration of control.

technique metaphor target shape creation shape adjustement selection DOF input DOF CD control
Balloon Selection [DFK12] sphere object no control no control 3 DOF 2 DOF none
Go-Go [PBWI96] hand avatar object no control no control 3 DOF 6 DOF none
RayCasting [Min95] ray object no control no control 5 DOF (trans.: 3, rot.: 2) up to 6 DOF none
Framing Hands [PFC*97] ray object(s) no control no control 5 DOF 6 DOF none
1S1th [WBBO06] ray object no control no control 5 DOF 12 DOF (2 hands) none
Flexible Pointer [OF03] curved ray object no control no control 10 DOF 12 DOF (2 hands) none
Silk Cursor [ZBM94 ] box object no control no control 3 DOF 6 DOF none
Bubble Cursor [VGCO07] sphere object no control automated adjust. 6 DOF 6 DOF none
Aperture [FHZ96] cone object no control manual size adjust. 5 DOF (trans.: 2, rot.: 3) 6 DOF none
SQUAD [KBB11] sphere + ray object no control automated adjust. 5 DOF 6 DOF none
Senseshapes [OBFO3] cone/sphere/box object no control no control 5 DOF 6 DOF none
Cylinder Selection [LBCWO05a] lasso ROI semi-autom., 2D input no control 2 DOF 2DOF none
CloudLasso [YEII12] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2 DOF none
CAST [YEIII6] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2DOF none
Tangible Brush lasso + extrusion ROI/objects manual none up to 6 DOF up to 6 DOF manual

79



Table 2: Our taxonomy applied to a selection of techniques to illustrate the design space exploration of control.

technique metaphor target shape creation shape adjustement selection DOF input DOF CD control
Balloon Selection [DFK12] sphere object no control no control 3 DOF 2 DOF none
Go-Go [PBWI96] hand avatar object no control no control 3 DOF 6 DOF none
RayCasting [Min95] ray object no control no control 5DOF (trans.: 3, rot.: 2) up to 6 DOF none
Framing Hands [PFC*97] ray object(s) no control no control 5 DOF 6 DOF none
iSith [WBBO06] ray object no control no control 5 DOF 12 DOF (2 hands) none
Flexible Pointer [OF03] curved ray object no control no control 10 DOF 12 DOF (2 hands) none
Silk Cursor [ZBM94] box object no control no control 3 DOF 6 DOF none
Bubble Cursor [VGCO07] sphere object no control automated adjust. 6 DOF 6 DOF none
Aperture [FHZ96] cone object no control manual size adjust. 5 DOF (trans.: 2, rot.: 3) 6 DOF none
SQUAD [KBB11] sphere + ray object no control automated adjust. 5 DOF 6 DOF none
Senseshapes [OBF03] cone/sphere/box object no control no control 5 DOF 6 DOF none
Cylinder Selection [LBCWO05a] lasso ROI semi-autom., 2D input no control 2DOF 2DOF none
CloudLasso [ YEII12] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2 DOF none
CAST [YEII16] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2DOF none
Tangible Brush lasso + extrusion ROI/objects manual none up to 6 DOF up to 6 DOF manual
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To start a selection, the user switches the mode



or unconstrained to consider all 6DOF motions of the device.
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Table 2: Our taxonomy applied to a selection of techniques to illustrate the design space exploration of control.

technique metaphor target shape creation shape adjustement selection DOF input DOF CD control
Balloon Selection [DFK12] sphere object no control no control 3 DOF 2 DOF none
Go-Go [PBWI96] hand avatar object no control no control 3 DOF 6 DOF none
RayCasting [Min95] ray object no control no control 5DOF (trans.: 3, rot.: 2) up to 6 DOF none
Framing Hands [PFC*97] ray object(s) no control no control 5 DOF 6 DOF none
iSith [WBBO06] ray object no control no control 5 DOF 12 DOF (2 hands) none
Flexible Pointer [OF03] curved ray object no control no control 10 DOF 12 DOF (2 hands) none
Silk Cursor [ZBM94] box object no control no control 3 DOF 6 DOF none
Bubble Cursor [VGCO07] sphere object no control automated adjust. 6 DOF 6 DOF none
Aperture [FHZ96] cone object no control manual size adjust. 5 DOF (trans.: 2, rot.: 3) 6 DOF none
SQUAD [KBB11] sphere + ray object no control automated adjust. 5 DOF 6 DOF none
Senseshapes [OBF03] cone/sphere/box object no control no control 5 DOF 6 DOF none
Cylinder Selection [LBCWO05a] lasso ROI semi-autom., 2D input no control 2DOF 2DOF none
CloudLasso [ YEII12] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2 DOF none
CAST [YEII16] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2DOF none
Tangible Brush lasso + extrusion ROI/objects manual none up to 6 DOF up to 6 DOF manual
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An extended taxonomy that takes into account the control
users have over the shape of the selection volume.

Tangible Brush: a versatile selection technique that gives
users a lot of control over the shape of their selection.

A user study that showed that Tangible Brush can be very
precise with a cost on completion time.
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Table 2: Our taxonomy applied to a selection of techniques to illustrate the design space exploration of control.

technique metaphor target shape creation shape adjustement selection DOF input DOF CD control
Balloon Selection [DFK12] sphere object no control no control 3 DOF 2 DOF none
Go-Go [PBWI96] hand avatar object no control no control 3 DOF 6 DOF none
RayCasting [Min95] ray object no control no control 5DOF (trans.: 3, rot.: 2) up to 6 DOF none
Framing Hands [PFC*97] ray object(s) no control no control 5 DOF 6 DOF none
iSith [WBBO06] ray object no control no control 5 DOF 12 DOF (2 hands) none
Flexible Pointer [OF03] curved ray object no control no control 10 DOF 12 DOF (2 hands) none
Silk Cursor [ZBM94] box object no control no control 3 DOF 6 DOF none
Bubble Cursor [VGCO07] sphere object no control automated adjust. 6 DOF 6 DOF none
Aperture [FHZ96] cone object no control manual size adjust. 5 DOF (trans.: 2, rot.: 3) 6 DOF none
SQUAD [KBB11] sphere + ray object no control automated adjust. 5 DOF 6 DOF none
Senseshapes [OBF03] cone/sphere/box object no control no control 5 DOF 6 DOF none
Cylinder Selection [LBCWO05a] lasso ROI semi-autom., 2D input no control 2 DOF 2DOF none
CloudLasso [ YEII12] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2 DOF none
CAST [YEII16] lasso ROI semi-autom., 2D input threshold adjust. 2 DOF 2DOF none
Tangible Brush lasso + extrusion ROI/objects manual none up to 6 DOF up to 6 DOF manual
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