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Abstract


For practical application of force feedback in robot-assisted surgical systems, it may not be possible to match the number of degrees of freedom of position sensing and control with the degrees of freedom of force sensing and feedback. The goal of this experimental study is to determine the effect of such sensor/actuator asymmetry during bilateral telemanipulation. We examined the performance of two tool-based teleoperated tasks: (1) a task to push a cup through a series of poses and (2) a blunt dissection task using phantom tissues. Three different force feedback conditions were applied to a 3-D teleoperation system: (1) 3-D force feedback, (2) force feedback without the axial forces measured on the slave tool, and (3) no force feedback. The tasks were also performed manually using a hand-held stylus. Results show that the absence of measured axial forces does not create a statistically significant difference in the level of applied forces, in comparison with complete 3-D force feedback. In addition, this partial force feedback is a significant improvement over teleoperation with no force feedback.

1. Introduction


The discovery of minimally invasive techniques has redefined surgical practice. Both surgeons and their patients can appreciate the potential benefits of less blood loss, decreased complication rates, lower costs, and shorter hospital stays. Despite these advantages, it is estimated that only one-fourth of the 15 million surgeries performed each year are classified as minimally invasive [1]. The increasing realization of minimally invasive approaches has not come without limitations. Surgeons are often restricted by a lack of adequate precision with standard endoscopic instruments as well as an unstable operative view. In the field of cardiac surgery, these shortcomings have become particularly noticeable during minimally invasive direct coronary artery bypass grafting procedures [2]. The difficulty in accessing anastomotic targets has reduced the surgeon’s precision and may be attributed to limited visualization as well as hand tremor [3]. Growing interest in minimally invasive procedures across surgical disciplines has, however, inspired the development of robotic assistance in the operating room to address these technical challenges. 


Teleoperated robotic surgical systems are rapidly gaining popularity in the surgical community. These computer-based control systems allow surgeons to remotely operate instruments located within the patient.  By digitizing the surgeon’s movements to isolate and remove high frequency oscillating motions, the computer is able to effectively remove hand tremor. Additionally, the computer system is able to actively scale the surgeon’s movements and convert them to a microscopic motion at the instrument tips. Worldwide, thousands of general surgical and several hundred cardiac surgical procedures have been performed with teleoperated robotic surgical systems. The da Vinci Surgical System from Intuitive Surgical, Inc. (Mountain View, CA) has been used in cardiac surgery to perform coronary artery bypass grafting and mitral valve repair. Despite the many advantages of having computer-assistance while operating, many surgeons have noted the lack of haptic (force and tactile) feedback as a significant limitation. Although cardiac surgeons have successfully performed robot-assisted procedures, they have found them to be generally more time consuming than conventional open operations. Additionally, training for basic laparoscopic tasks has proven to be significantly slower with robotic assistance [4]. Our recent work has shown that haptic feedback is critical to the precision and accuracy of force applied during suture ties [5].


There are, however, several technical challenges to consider when designing haptic feedback for teleoperation systems. We are particularly concerned with the design and placement of force sensors on a slave manipulator, and providing appropriate force feedback to the master, given limited sensing capability. The cost of a sensing system is important, since the interchangeable tools on a system such as the da Vinci are disposable after a dozen uses. An inexpensive method proposed for measuring force near the distal tip of a minimally invasive tool is to attach sets of strain gauges to the tool shaft and measure bending forces [6]. This sensing method is not able to measure forces along the axis of the shaft, so only 2-D force vectors can be measured. This creates an asymmetric sensor/actuator system [7], in which the number of degrees of freedom of force feedback is different from the number of degrees of freedom of position control. The goal of this work is to quantify the performance of operators during execution of two 3-D teleoperated tasks, while providing different degrees of freedom of force feedback. The tasks are (1) a task to push a cup through a series of poses and (2) a blunt dissection task using phantom tissues.
1.1. Previous Work


Previous studies examining the role of force feedback in teleoperation systems have examined the levels and type of information provided to the user. A significant amount of this work has been devoted to analysis of performance in simple motion tasks outside the realm of surgery [8,9]. Of those studies considering a surgical environment, few have dealt with manipulating soft tissues, which accounts for 25-35% of the time spent on most surgical procedures [10]. In a recent analysis of blunt dissection, Wagner, et. al examined the magnitude of force applied under varying percentages of force feedback gain with a 3-degree-of-freedom bilateral teleoperation system. Wagner found that the absence of force feedback increased the average force magnitude applied to the tissue by at least 50% and increased the peak force magnitude by at least a factor of 2, suggesting that force feedback was helpful in preventing the damage of tissue [11]. Using a signal from a strain-gauge sensor, Sabatini, et. al conducted preliminary work to determine the forces applied to soft tissue when users were provided with visual feedback.  The results of Sabatini’s work suggested the benefits of improved performance with force feedback [12].

Although it has been proven that force feedback enhances a user’s ability to control forces applied to the robot during teleoperation task performance, none of these studies have observed the effect of missing certain degrees of freedom of force feedback. Barbagli and Salisbury considered the case of haptic interfaces allowing users more degrees of motion than force feedback. An asymmetric system, when lacking force feedback in one axis, was found to lead to energetically unfavorable interactions in a virtual environment [7]. Motivated by this study, we have created an asymmetric teleoperation system in which the slave robot lacks sufficient degrees of freedom of force sensing to match the degrees of freedom of position control. Considering the limitations of the strain gauge sensing system, we have chosen to eliminate force feedback along the axis of the attached robot end tool. 

2. Experiments


With sensor/actuator asymmetry, ideal telepresence cannot be achieved. In our experiments, the combination of motion of the slave and loss of axial force sensing on the slave tool causes the force applied to the operator to change direction, even when the forces applied to the environment remain constant in a global coordinate system. It is important to note that the loss of a degree of freedom of force sensing occurs in the tool coordinate system, so forces in a global (stationary) coordinate system applied to the operator can still be in 3-D. This effect is quite noticeable during manipulation tasks, and experimental investigation is required to determine whether it generates a statistically significant degradation in performance when compared to manual or 3-D force feedback.

2.1. Hypotheses

The experiments were designed with three hypotheses under consideration:

Hypothesis 1 (No Axial Force Feedback = Full Force Feedback):  The magnitude of force applied without axial force feedback closely approximates the magnitude of force applied under full force feedback conditions. In addition, there is no statistically significant difference between absence of axial force feedback and full force feedback, when considering time to complete the cup-pushing task or length of artery dissected for the blunt dissection task.

Hypothesis 2 (No Axial Force Feedback ( No Force Feedback):  The magnitude of force applied using partial force feedback differs significantly from the amount of force applied without feedback. There is also a statistically significant difference for time to complete the cup-pushing task and length of artery dissected during blunt dissection.  

Hypothesis 3 (Full Force Feedback = Manual):  The magnitude of force applied using the robot with full force feedback closely approximates the magnitude of force applied manually, given similar degrees of freedom in movement. Additionally, the time to complete the cup pushing task and length of artery dissected under full force feedback closely approximates the manual condition.

2.2. Teleoperation System

The teleoperation system used for the experiments consists of two PHANTOM haptic interface devices (Models Premium 1.0 and 1.5, SensAble Technologies, Inc., Woburn, Massachusetts) controlled by the same computer, a six-axis force/torque sensor (Nano-17, ATI Industrial Automation, Apex, North Carolina), a digital video camera, and computer monitor (Figure 1). In our setup, the 1.5 PHANTOM acts as the master, controlling the motions of a 1.0 PHANTOM slave. The master provides the operator with 3 degrees of freedom of position measurement and force feedback, and a passive gimbal is used to generate an additional 3 degrees of freedom of orientation to a stylus grasped by the operator. The slave has only 3 degrees of freedom for position control and force output. The stylus was removed from the slave to allow insertion of a force sensor and task-specific tool.
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Figure 1. Experimental setup for teleoperation tasks using two PHANTOM haptic interfaces.

The ATI six-axis force/torque sensor measures forces applied at the tip of the tool.  Using a rod attachment, the sensor is inserted into the slave shaft; the experiment tools are similarly mounted to the opposite end of the sensor. Operators control the motion of the slave robot, with an end-tool attached, by moving the master stylus.

The motions of the slave robot and a view of the task are captured by a digital video camera; this image is displayed under fixed magnification on a 17in flat screen computer monitor placed directly in front of the operator.  

2.3. Experiment Design

The experiment was divided into two parts to examine performance of surgical and non-surgical tasks under 4 force feedback conditions: (1) manual, (2) full force feedback, (3) no tool axis force feedback, and (4) no force feedback. The order of these trials was randomized among subjects for each task. For the manual trials, subjects used a stylus with the force sensor attached above the tool to perform the task under direct vision of the task set-up. Using the rod, subjects were able to have the same degrees of freedom in movement as when manipulating the master stylus. For the teleoperated trials, subjects used the master robot stylus to control the movements of the tool mounted on the slave; during these trials, subjects watched a magnified digital video camera image on the computer monitor in front of them.

Ten subjects, 8 males and 2 females, performed the experiments; one subject was left-handed.  Six of the subjects had no experience using any teleoperation system and were considered to be novices.  The mean age of the study participants was 27.4 years.   

2.4. Experiment 1: Cup-pushing
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Figure 2. Experiment 1, the cup-pushing task. The tool and PHANTOM are connected by a multi-axis force sensor.
The first part of the experiment tested performance of a non-surgical task with the four types of force feedback.  For this test scenario, subjects carried out a sequence of cup-pushing moves. Subjects were asked to move a cup (a rectangular block with a 20-mm diameter half sphere removed from the top surface) lying on the table from a starting pose to an intermediate pose and then a final pose. A ball-end-rod tool was used to push the cup between locations. The ball had a 10mm diameter and the rod had a length of 3mm. The target locations were drawn on a surface beneath the cup and labeled 1, 2 and 3, for the starting, intermediate, and final poses (Figure 2). Before moving to the next pose, subjects were required to accurately position the cup in the depicted location. Subjects were instructed to move to each location as quickly as possible. An accurate pose was identified when the marked boundary was visible on at least two sides of the cup, and the cup was within 2mm of the boundary.  

 Subjects practiced performing the task with the different types of force feedback for approximately 10 minutes. Each subject completed their four trials given unlimited time, but with the instruction that they should aim to complete the trial as quickly as possible.
2.5. Experiment 2: Blunt Dissection


The second experiment tested performance of a surgical task with the four types of force feedback. Each subject performed this set of trials at least one week and no more than two weeks after completing the cup-pushing experiments. Subjects were instructed to expose an “artery” from a soft “tissue” bed using a 1 mm tip diameter blunt dissection hook (Dandy Nerve Hook, Surgical 911). The concept of the surgical model and exposure procedure closely follows that used in the Wagner’s experimental analysis of blunt dissection [11].
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Figure 3. Geometry of the artery and tissue model for the blunt dissection task.

The surgical model simulates an artery embedded in tissue. The artery is created from a cylindrical mold 4mm in diameter and 10cm in length.  Surrounding tissue covers the artery, extending 13mm on each of its sides and 1mm above the top surface (Figure 3). Polyvinyl chloride (Super Soft Plastic, M-F Manufacturing, Texas) was chosen to model the artery and phthalate ester (Softener, M-F Manufacturing, Texas) was added to vary elasticity for the surrounding tissue. The material is intended to simulate the properties of real tissue.
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Figure 4. Experiment 2, the blunt dissection task.

Subjects were instructed to expose the artery by clearing away any connecting tissue on each side of the artery as well as removing any tissue on top of the artery.   The duration of each trial was fixed and subjects were instructed to expose as much of the artery as possible in the allotted time. The subject began dissection at the designated top of the artery mold and progressed downward, working to clear both the sides and the top of the artery at the same time. The red artery was visible to the user through the translucent surrounding tissue and lay straight in the center of the surgical model for every trial (Figure 4). Subjects trained for approximately 15 minutes on a practice surgical model, using each type of force feedback during this practice. Each subject performed 4 dissection trials, lasting 2 minutes each, under the varying force feedback conditions.

2.5. Statistical Analysis

For each of the three hypotheses, first the analysis of variance (ANOVA) test for a single factor repeated measures design was used to determine significance of difference in variables of interest.   Comparison of these variables between subjects was then determined by employing Tukey’s test at a 95% confidence level.  The data of interest included the root-mean-square (RMS) forces, the peak forces, the duration of each trial for the cup-pushing task, and the length of artery exposed during the blunt dissection trials.  

3.  Results 

Hypothesis 1 (Full Force Feedback = No Axial Force Feedback): The first hypothesis proposes that the magnitude of force applied without axial force feedback closely approximates the magnitude of force applied under the full force feedback condition. Figure 5 shows the average RMS and peak forces for the cup-pushing and blunt dissection trials. Tukey’s test was employed with a confidence level of 95% to test the hypothesis for RMS force and peak force values. For both tasks, there was no statistically significant difference found. Hypothesis 1 additionally states that there is no statistically significant difference between full force feedback and no axial force feedback, when considering time to complete the cup-pushing task or length of artery dissected for the blunt dissection task. There was no statistically significant difference found in the duration of the cup-pushing trials or length of artery dissected between the two force feedback conditions (Figures 6 and 7). These findings indicate that the no axial force feedback condition approximates full force feedback, when considering the magnitude of force applied and speed/length performance metrics. Hypothesis 1 is therefore validated.

Hypothesis 2 (No Axial Force Feedback ( No Force Feedback): The second hypothesis proposes that the magnitude of force applied using the no axial force feedback method differs significantly from the amount of force applied without feedback.  Figures 8 and 9 show the average force magnitude applied by subjects plotted against time for each force feedback trial during the experiment tasks.  Subjects spent more time applying high levels of force when completing tasks without force feedback.  In contrast, when some force feedback was available, subjects spent less time applying high levels of force. A significant difference was found between the average RMS and peak forces for no axial force feedback and no force feedback, verifying the graphical observation and part of Hypothesis 2. The second hypothesis also states that there is a statistically significant difference between axial force feedback and no feedback for time to complete the cup-pushing task and length of artery dissected during blunt dissection. There was no a statistically significant difference found between no axial force feedback and no feedback in cup-pushing completion time or length of blunt dissection.  Thus, hypothesis 2 is not completely satisfied. These results suggest that significantly higher forces are applied without any force feedback than with partial force feedback, but the speed/length of task execution is not different. 
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Figure 5. Average RMS and peak forces for the cup-pushing and blunt dissection experiments under different force feedback conditions.
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Figure 6. Average duration of the cup-pushing trials under different force feedback conditions.
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Figure 7. Average length of exposed artery for the blunt dissection experiment under different force feedback conditions.
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Figure 8. Average force magnitude applied during the cup-pushing experiment.
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Figure 9. Average force magnitude applied during the blunt dissection experiment.

Hypothesis 3 (Full Force Feedback = Manual):  Hypothesis 3 proposes that the magnitude of force applied using the robot with full force feedback closely approximates the magnitude of force applied manually, given similar degrees of freedom in movement. There was no significant difference found between average RMS and peak forces applied manually and with full force feedback. Hypothesis 3 additionally stated that the time to complete the cup pushing task and length of artery dissected under full force feedback closely approximates the manual condition. The performance speed for completion of both tasks under full force feedback conditions was not found to be significantly different from the time required to complete the tasks manually. These findings verify that full force feedback closely approximates manual execution of tasks tested, in terms of the magnitude of forces applied and execution speed, thereby validating Hypothesis 3.
4.  Discussion and Conclusions

The goal of this study was to examine the effect of varying degrees-of-freedom of force feedback on the performance of manipulation tasks using a teleoperation system. We formulated several hypotheses to determine the effect of asymmetric teleoperation systems. All of the hypotheses were partially satisfied for both tasks in that peak force and RMS force without axial force feedback closely approximated performance with full force feedback. Furthermore, there was a difference (less average peak force and RMS force) in magnitude of applied forces when comparing no feedback to any force feedback. These findings suggest an improvement in subject performance by minimizing the use of excessive force to complete a task. In a surgical environment, applying higher levels of force than required to complete a task might prove detrimental to delicate tissues. 
The hypotheses also propose that the application of any force feedback to the user would shorten the cup-pushing task completion time and increase the length of artery dissected within the fixed time frame, but this was not found to be true. There was no significant difference found between the task completion time and the length of artery dissected, across the varying force feedback conditions. This finding suggests that efficiency (in terms of force or energy expenditure), but not overall speed, improved with force feedback. Successful execution of delicate surgical procedures, such as the manipulation of soft tissue modeled in our experiment, are more likely to depend on efficiency as opposed to speed.

These results are promising evidence that simple force sensing systems can be used to create bilateral telemanipulation systems that improve surgical performance. As described earlier, an inexpensive method for measuring force at the tip of a shaft (such as an endoscopic tool) is to attach a pair of strain gauges to each side and measure bending forces. This type of feedback neglects the forces along the axis of the shaft, thereby only providing the user with 2-D feedback. This study provides the first statistically significant data indicating that teleoperation with a 2-D force sensing device would result in performance comparable to a system with full (3-D) force feedback, which in turn closely approximates the natural feedback from manually holding an instrument.
Future experimental studies will aim to study surgical tasks that involve additional degrees of freedom, including gripping forces. Furthermore, data would be better verified by the inclusion of surgeons as subjects and the eventual use of real surgical test beds. In an analytical approach, we are planning to model the energetic effects of sensor/actuator asymmetry and develop control laws to maintain system passivity.
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		0<F<0.05		0.05		0.04		0		0.05		0.08		4.82		0.04		1.7		1.98		0.16		0.892		0.0496351456		2.78		2.77		1.98		3.42		5.01		3.78		0.06		0.54		0.99		1.56		2.289		3.45		4.86		2.89		3.87		4.21		2.94		1.5		1.84		0.65		0.81		2.702		1.25		1.23		1.91		3.75		2.96		1.07		0.6		1.28		0.9		1.34		1.629

		0.05<F<0.10		0.15		0.17		0		0.89		1.3		1.42		0.52		5.08		0.34		2		1.187		0.074450719		0.42		0.4		1.97		1.31		0.61		1.18		0.2		0.13		2.19		0.42		0.883		2.97		1.1		0.52		1.65		4.18		1.74		1.93		1.74		0.58		1.16		1.757		1.49		0.35		2.96		1.55		1.86		1.77		0.32		0.25		0.13		0.29		1.097

		0.10<F<0.15		1.41		1.51		0		2.5		6.07		3.17		1.15		1.53		0.5		2.47		2.031		0.3077099234		1.67		0.75		0.81		1.81		3.52		1.94		0.22		0		0.92		0.35		1.199		3.54		1.76		2.21		2.16		2.69		9.98		2.26		2.73		0.43		1.51		2.927		1.37		0.86		1.57		2.02		4.05		4.76		0.8		0.82		0.41		0.44		1.71

		0.15<F<0.20		0.36		2.09		0		0.65		2.73		4.98		1.22		2.18		0.74		0.93		1.588		0.2008504981		1.3		0.76		1.19		1.14		2.13		3.77		0.87		0		1.1		0.54		1.28		2.99		1.94		2.76		2.12		4.05		3.07		1.68		3.88		1.11		3.21		2.681		3.61		2.44		2.39		2.29		4.93		4.03		1.43		3.14		0.37		0.97		2.56

		0.20<F<0.25		0.36		0.62		0		0.57		0.64		3.97		0.89		1.91		0.64		0.72		1.032		0.0136796973		1.04		0.6		1.19		1.04		1.12		1.21		0.3		0		0.26		1.03		0.779		1.69		2.13		2.16		1.39		1.82		0.06		1.24		2.47		1.11		1.05		1.512		2.41		1.21		2.19		0.99		1.97		3.55		1.16		3.2		0.56		1.59		1.883

		0.25<F<0.30		0.38		0.48		0		0.27		0.22		1.81		0.83		1.43		0.56		0.57		0.655		0.1837587		1.03		0.24		1.21		1.36		0.44		0.8		0.43		0.04		0.13		0.97		0.665		0.8		1.48		2.17		0.71		1.23		0		0.24		1.84		0.99		0.61		1.007		0.84		0.98		1.44		0.53		0.81		1.77		0.97		2.86		0.78		1.32		1.23
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		0.40<F<0.45		0.17		0.15		0		0.09		0.19		0.46		0.02		0.73		0.37		0.15		0.233		0.632644079		0.43		0.23		0.53		0.91		0.36		1.07		0.55		0.03		0.16		0.61		0.488		0		0.37		0.4		0.35		0.1		0		0		0.24		0.64		0.32		0.242		0.37		0.05		1.48		0.34		0		0		0.42		0.92		1.45		0.43		0.546

		0.45<F<0.50		0.08		0.18		0		0.2		0.08		0.28		0.01		0.4		0.3		0.13		0.166		0.779891912		0.32		0.35		0.47		0.74		0.28		0.66		0.63		0.03		0.17		0.43		0.408		0		0.13		0.3		0.26		0		0		0		0.14		0.68		0.2		0.171		0.44		0.01		1.67		0.17		0		0		0.19		0.55		1.1		0.45		0.458

		0.50<F<0.55		0.14		0.15		0		0.19		0.16		0.01		0		0.35		0.1		0.16		0.126		0.8996294549		0.27		0.39		0.35		0.59		0.32		0.53		0.39		0.21		0.27		0.38		0.37		0		0.12		0.46		0.28		0		0		0		0.08		0.57		0.15		0.166		0.69		0		0.75		0.14		0		0		0.12		0.15		0.75		0.28		0.288

		0.55<F<0.60		0.18		0.15		0		0.07		0.16		0.03		0.03		0.19		0.16		0.07		0.104		0.9829666607		0.19		0.44		0.51		0.39		0.46		0.56		0.24		0.28		0.1		0.23		0.34		0		0.11		0.51		0.2		0		0		0		0.03		0.59		0.1		0.154		0.33		0		0.04		0.09		0		0		0		0.02		0.6		0.17		0.125

		0.60<F<0.65		0.14		0.01		0		0.05		0.09		0.13		0		0.14		0.14		0.04		0.074		1.1307682803		0.15		0.43		0.67		0.39		0.44		0.9		0.31		0.16		0.13		0.25		0.383		0		0.11		0.47		0.11		0		0		0		0.03		0.9		0.04		0.166		0.37		0		0		0.06		0		0		0		0		0.55		0.06		0.104

		0.65<F<0.70		0.1		0.01		0		0.04		0.03		0.14		0.01		0.1		0.03		0.11		0.057		1.2441251443		0.16		0.54		0.8		0.26		0.18		0.69		0.61		0.17		0.19		0.3		0.39		0		0.05		0.32		0.04		0		0		0		0.03		0.86		0.02		0.132		0.2		0		0		0.03		0		0		0		0		0.36		0		0.059

		0.70<F<0.75		0.15		0.02		0		0.04		0		0.06		0.01		0.04		0.01		0.07		0.04		1.3979400087		0.25		0.34		0.43		0.13		0.16		0.53		0.17		0.1		0.16		0.46		0.273		0		0.06		0.14		0		0		0		0		0		0.44		0.04		0.068		0.04		0		0		0.04		0		0		0		0		0.01		0		0.009

		0.75<F<0.80		0.13		0.02		0		0.04		0		0		0		0.02		0.02		0		0.023		1.638272164		0.23		0.24		0.33		0.16		0.23		0.81		0.07		0.23		0.1		0.55		0.295		0		0.07		0.19		0		0		0		0		0		0.35		0		0.061		0.02		0		0		0.05		0		0		0		0		0		0		0.007

		0.80<F<0.85		0.11		0.01		0		0		0		0		0.01		0.04		0.05		0.02		0.024		1.6197887583		0.11		0.35		0.31		0.19		0.25		0.71		0.13		0.18		0.04		0.22		0.249		0		0		0.01		0		0		0		0		0		0.42		0		0.043		0.01		0		0		0		0		0		0		0		0		0		0.001

		0.85<F<0.90		0.09		0.05		0		0		0		0		0.01		0.03		0.13		0.04		0.035		1.4559319556		0.03		0.16		0.18		0.13		1.19		0.81		0.12		0.16		0.02		0.15		0.295		0		0		0.02		0		0		0		0		0		0.27		0		0.029		0.02		0		0		0.01		0		0		0		0		0		0		0.003

		0.90<F<0.95		0.04		0		0		0		0		0		0		0.05		0.08		0.03		0.02		1.6989700043		0.02		0.22		0.21		0.18		1.29		0.64		0.08		0.13		0.03		0.16		0.296		0		0		0.03		0		0		0		0		0		0.29		0		0.032		0.03		0		0		0		0		0		0		0		0		0		0.003

		0.95<F<1.00		0.09		0		0		0		0		0		0.01		0.21		0.17		0.01		0.049		1.30980392		0.09		0.07		0.11		0.14		0.58		0.4		0.08		0.18		0.01		0.11		0.177		0		0		0.04		0		0		0		0		0		0.33		0		0.037		0		0		0		0		0		0		0		0		0		0		0

		1.00<F<1.05		0.03		0		0		0		0		0		0.02		0.09		0.1		0		0.024		1.6197887583		0.03		0.06		0.12		0.09		0.69		0.24		0.1		0.21		0.03		0.09		0.166		0		0		0.04		0		0		0		0		0		0.07		0		0.011		0		0		0		0		0		0		0		0		0		0		0

		1.05<F<1.10		0.11		0		0		0		0		0		0		0.08		0.06		0		0.025		1.6020599913		0.15		0.06		0.12		0.06		0.5		0.14		0.03		0.13		0		0.15		0.134		0		0		0		0		0		0		0		0		0.15		0		0.015		0		0		0		0		0		0		0		0		0		0		0

		1.10<F<1.15		0.09		0		0		0		0		0		0		0.09		0.08		0		0.026		1.585026652		0.07		0.08		0.04		0.06		0.29		0.29		0.11		0.11		0.04		0.14		0.123		0		0		0		0		0		0		0		0		0.35		0		0.035		0		0		0		0		0		0		0		0		0		0		0

		1.15<F<1.20		0.11		0		0		0		0		0		0		0.03		0		0		0.014		1.8538719643		0.09		0.07		0.22		0.24		0.36		0.12		0.02		0.31		0		0.06		0.149		0		0		0		0		0		0		0		0		0.35		0		0.035		0		0		0		0		0		0		0		0		0		0		0

		1.20<F<1.25		0.06		0		0		0		0		0		0		0.01		0.04		0		0.011		1.9586073148		0.06		0.12		0.21		0.09		0.32		0.18		0.01		0.27		0.09		0.02		0.137		0		0		0		0		0		0		0		0		0.19		0		0.019		0		0		0		0		0		0		0		0		0		0		0
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		0.30<F<0.35		0.14		0.82		0.64		0.88		1.66		2.34		0.94		0.78		1.8		1.36		1.136		1136		3.0553783314		0.8		0.12		0.55		1.15		0.52		0.86		0.42		0.02		0.14		1.44		0.602		602		2.7795964913		0.57		0.78		1.64		0.71		0.57		0		0.01		1.58		0.61		0.49		0.696		696		2.8426092396		0.48		0.46		1.15		0.8		0.06		0.89		0.59		1.54		0.93		1.27		0.817		817		2.9122220565

		0.35<F<0.40		0.26		0.5		0.66		0.82		1.1		0.84		0.62		0.16		1.82		1.1		0.788		788		2.8965262175		0.51		0.08		0.51		0.9		0.4		1.17		0.48		0.1		0.08		0.78		0.501		501		2.6998377259		0.26		0.7		0.96		0.63		0.37		0		0		0.6		0.83		0.24		0.459		459		2.6618126855		0.64		0.2		0.92		0.55		0		0.05		0.4		1.56		1.32		0.64		0.628		628		2.7979596437

		0.40<F<0.45		0.18		0.4		0.56		0.52		0.88		0.38		0.52		0.1		0.9		0.56		0.5		500		2.6989700043		0.43		0.23		0.53		0.91		0.36		1.07		0.55		0.03		0.16		0.61		0.488		488		2.688419822		0		0.37		0.4		0.35		0.1		0		0		0.24		0.64		0.32		0.242		242		2.383815366		0.37		0.05		1.48		0.34		0		0		0.42		0.92		1.45		0.43		0.546		546		2.7371926427

		0.45<F<0.50		0.24		0.22		0.6		0.4		0.16		0.12		0.2		0.02		0.82		0.4		0.318		318		2.50242712		0.32		0.35		0.47		0.74		0.28		0.66		0.63		0.03		0.17		0.43		0.408		408		2.6106601631		0		0.13		0.3		0.26		0		0		0		0.14		0.68		0.2		0.171		171		2.2329961104		0.44		0.01		1.67		0.17		0		0		0.19		0.55		1.1		0.45		0.458		458		2.660865478

		0.50<F<0.55		0.08		0.14		0.82		0.22		0		0.06		0.24		0		0.36		0.38		0.23		230		2.361727836		0.27		0.39		0.35		0.59		0.32		0.53		0.39		0.21		0.27		0.38		0.37		370		2.5682017241		0		0.12		0.46		0.28		0		0		0		0.08		0.57		0.15		0.166		166		2.220108088		0.69		0		0.75		0.14		0		0		0.12		0.15		0.75		0.28		0.288		288		2.4593924878

		0.55<F<0.60		0.2		0.02		0.62		0.22		0		0.02		0.22		0		0.18		0.46		0.194		194		2.2878017299		0.19		0.44		0.51		0.39		0.46		0.56		0.24		0.28		0.1		0.23		0.34		340		2.531478917		0		0.11		0.51		0.2		0		0		0		0.03		0.59		0.1		0.154		154		2.1875207208		0.33		0		0.04		0.09		0		0		0		0.02		0.6		0.17		0.125		125		2.096910013

		0.60<F<0.65		0.14		0.1		0.98		0.4		0.04		0		0.18		0		0.16		0.28		0.228		228		2.357934847		0.15		0.43		0.67		0.39		0.44		0.9		0.31		0.16		0.13		0.25		0.383		383		2.583198774		0		0.11		0.47		0.11		0		0		0		0.03		0.9		0.04		0.166		166		2.220108088		0.37		0		0		0.06		0		0		0		0		0.55		0.06		0.104		104		2.0170333393

		0.65<F<0.70		0.08		0.02		0.94		0.3		0		0.02		0.08		0		0		0.2		0.164		164		2.214843848		0.16		0.54		0.8		0.26		0.18		0.69		0.61		0.17		0.19		0.3		0.39		390		2.591064607		0		0.05		0.32		0.04		0		0		0		0.03		0.86		0.02		0.132		132		2.1205739312		0.2		0		0		0.03		0		0		0		0		0.36		0		0.059		59		1.7708520116

		0.70<F<0.75		0.08		0		1.04		0.2		0		0		0.04		0		0.04		0.14		0.154		154		2.1875207208		0.25		0.34		0.43		0.13		0.16		0.53		0.17		0.1		0.16		0.46		0.273		273		2.436162647		0		0.06		0.14		0		0		0		0		0		0.44		0.04		0.068		68		1.8325089127		0.04		0		0		0.04		0		0		0		0		0.01		0		0.009		9		0.9542425094

		0.75<F<0.80		0.14		0.02		0.98		0.04		0.02		0		0.02		0		0		0.12		0.134		134		2.1271047984		0.23		0.24		0.33		0.16		0.23		0.81		0.07		0.23		0.1		0.55		0.295		295		2.469822016		0		0.07		0.19		0		0		0		0		0		0.35		0		0.061		61		1.785329835		0.02		0		0		0.05		0		0		0		0		0		0		0.007		7		0.84509804

		0.80<F<0.85		0.08		0		0.78		0.06		0.02		0		0.04		0		0		0.12		0.11		110		2.0413926852		0.11		0.35		0.31		0.19		0.25		0.71		0.13		0.18		0.04		0.22		0.249		249		2.3961993471		0		0		0.01		0		0		0		0		0		0.42		0		0.043		43		1.6334684556		0.01		0		0		0		0		0		0		0		0		0		0.001		1		0

		0.85<F<0.90		0.16		0		0.9		0		0		0		0.02		0		0		0.1		0.118		118		2.0718820073		0.03		0.16		0.18		0.13		1.19		0.81		0.12		0.16		0.02		0.15		0.295		295		2.469822016		0		0		0.02		0		0		0		0		0		0.27		0		0.029		29		1.4623979979		0.02		0		0		0.01		0		0		0		0		0		0		0.003		3		0.4771212547

		0.90<F<0.95		0.12		0		0.82		0.16		0		0		0.04		0		0		0.1		0.124		124		2.0934216852		0.02		0.22		0.21		0.18		1.29		0.64		0.08		0.13		0.03		0.16		0.296		296		2.4712917111		0		0		0.03		0		0		0		0		0		0.29		0		0.032		32		1.5051499783		0.03		0		0		0		0		0		0		0		0		0		0.003		3		0.4771212547

		0.95<F<1.00		0.04		0		0.94		0.18		0		0		0.02		0		0		0.08		0.126		126		2.1003705451		0.09		0.07		0.11		0.14		0.58		0.4		0.08		0.18		0.01		0.11		0.177		177		2.2479732664		0		0		0.04		0		0		0		0		0		0.33		0		0.037		37		1.5682017241		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.00<F<1.05		0.06		0		0.38		0.24		0		0		0		0		0		0		0.068		68		1.8325089127		0.03		0.06		0.12		0.09		0.69		0.24		0.1		0.21		0.03		0.09		0.166		166		2.220108088		0		0		0.04		0		0		0		0		0		0.07		0		0.011		11		1.0413926852		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.05<F<1.10		0.06		0		0.52		0.2		0		0		0		0		0		0		0.078		78		1.8920946027		0.15		0.06		0.12		0.06		0.5		0.14		0.03		0.13		0		0.15		0.134		134		2.1271047984		0		0		0		0		0		0		0		0		0.15		0		0.015		15		1.1760912591		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.10<F<1.15		0.08		0		0.3		0.06		0		0		0		0		0		0		0.044		44		1.6434526765		0.07		0.08		0.04		0.06		0.29		0.29		0.11		0.11		0.04		0.14		0.123		123		2.0899051114		0		0		0		0		0		0		0		0		0.35		0		0.035		35		1.5440680444		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.15<F<1.20		0.18		0		0.46		0		0		0		0		0		0		0		0.064		64		1.806179974		0.09		0.07		0.22		0.24		0.36		0.12		0.02		0.31		0		0.06		0.149		149		2.1731862684		0		0		0		0		0		0		0		0		0.35		0		0.035		35		1.5440680444		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.20<F<1.25		0.14		0		0.46		0		0		0		0		0		0		0		0.06		60		1.7781512504		0.06		0.12		0.21		0.09		0.32		0.18		0.01		0.27		0.09		0.02		0.137		137		2.1367205672		0		0		0		0		0		0		0		0		0.19		0		0.019		19		1.278753601		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.25<F<1.30		0.12		0		0.38		0		0		0		0		0		0		0		0.05		50		1.6989700043		0.1		0.08		0.34		0.08		0.23		0.24		0.01		0.09		0.05		0.02		0.124		124		2.0934216852		0		0		0		0		0		0		0		0		0.2		0		0.02		20		1.3010299957		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.30<F<1.35		0.12		0		0.48		0		0		0		0		0		0		0		0.06		60		1.7781512504		0.14		0		0.16		0.04		0.1		0.05		0.01		0.09		0.03		0.02		0.064		64		1.806179974		0		0		0		0		0		0		0		0		0.1		0		0.01		10		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.35<F<1.40		0.26		0		0.46		0		0		0		0		0		0		0		0.072		72		1.8573324964		0.09		0		0.26		0.06		0.18		0		0.02		0.06		0.01		0.02		0.07		70		1.84509804		0		0		0		0		0		0		0		0		0.03		0		0.003		3		0.4771212547		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.40<F<1.45		0.26		0		0.48		0		0		0		0		0		0		0		0.074		74		1.8692317197		0.06		0		0.24		0.02		0.23		0		0.01		0.14		0.09		0.03		0.082		82		1.9138138524		0		0		0		0		0		0		0		0		0.07		0		0.007		7		0.84509804		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.45<F<1.50		0.38		0		0.32		0		0		0		0		0		0		0		0.07		70		1.84509804		0.14		0		0.2		0.03		0.15		0		0.02		0.17		0.15		0.05		0.091		91		1.9590413923		0		0		0		0		0		0		0		0		0.04		0		0.004		4		0.6020599913		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.50<F<1.55		0.24		0		0.12		0		0		0		0		0		0		0		0.036		36		1.5563025008		0.08		0		0.17		0.01		0.16		0		0.03		0.09		0.13		0.01		0.068		68		1.8325089127		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.55<F<1.60		0.52		0		0.26		0		0		0		0		0		0		0		0.078		78		1.8920946027		0.05		0		0.13		0.04		0.16		0		0.06		0.2		0.23		0.05		0.092		92		1.9637878273		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.60<F<1.65		0.38		0		0.2		0		0		0		0		0		0		0		0.058		58		1.7634279936		0.17		0		0.24		0.03		0.08		0		0.02		0.38		0.36		0.05		0.133		133		2.123851641		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.65<F<1.70		0.42		0		0.38		0		0		0		0		0		0		0		0.08		80		1.903089987		0.45		0		0.26		0.02		0.11		0		0.03		0.44		0.43		0.03		0.177		177		2.2479732664		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.70<F<1.75		0.32		0		0.26		0		0		0		0		0		0		0		0.058		58		1.7634279936		0.13		0		0.21		0.03		0.06		0		0.07		0.29		0.43		0.02		0.124		124		2.0934216852		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.75<F<1.80		0.2		0		0.16		0		0		0		0		0		0		0		0.036		36		1.5563025008		0.11		0		0.29		0.03		0		0		0.04		0.29		0.29		0.02		0.107		107		2.0293837777		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.80<F<1.85		0.3		0		0.22		0		0		0		0		0		0		0		0.052		52		0		0.06		0		0.32		0.04		0		0		0.08		0.29		0.27		0.06		0.112		112		2.0492180227		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.85<F<1.90		0.2		0		0.28		0		0		0		0		0		0		0		0.048		48		0		0.04		0		0.22		0.03		0		0		0.06		0.35		0.3		0.02		0.102		102		2.0086001718		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.90<F<1.95		0.18		0		0.26		0		0		0		0		0		0		0		0.044		44		1.6434526765		0.05		0		0.32		0.03		0		0		0.01		0.41		0.29		0		0.111		111		2.0453229788		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95<F<2.00		0.16		0		0.16		0		0		0		0		0		0		0		0.032		32		1.5051499783		0		0		0.16		0		0		0		0		0.61		0.37		0.03		0.117		117		2.0681858617		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.00<F<2.05		0.18		0		0.16		0		0		0		0		0		0		0		0.034		34		1.531478917		0		0		0.25		0		0		0		0		0.48		0.45		0.01		0.119		119		2.0755469614		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.05<F<2.10		0.12		0		0.1		0		0		0		0		0		0		0		0.022		22		1.3424226808		0		0		0.29		0		0		0		0		0.35		0.37		0.01		0.102		102		2.0086001718		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		0.60<F<0.65		0.14		0.01		0		0.05		0.09		0.13		0		0.14		0.14		0.04		0.074		1.1307682803		0.15		0.43		0.67		0.39		0.44		0.9		0.31		0.16		0.13		0.25		0.383		0		0.11		0.47		0.11		0		0		0		0.03		0.9		0.04		0.166		0.37		0		0		0.06		0		0		0		0		0.55		0.06		0.104

		0.65<F<0.70		0.1		0.01		0		0.04		0.03		0.14		0.01		0.1		0.03		0.11		0.057		1.2441251443		0.16		0.54		0.8		0.26		0.18		0.69		0.61		0.17		0.19		0.3		0.39		0		0.05		0.32		0.04		0		0		0		0.03		0.86		0.02		0.132		0.2		0		0		0.03		0		0		0		0		0.36		0		0.059

		0.70<F<0.75		0.15		0.02		0		0.04		0		0.06		0.01		0.04		0.01		0.07		0.04		1.3979400087		0.25		0.34		0.43		0.13		0.16		0.53		0.17		0.1		0.16		0.46		0.273		0		0.06		0.14		0		0		0		0		0		0.44		0.04		0.068		0.04		0		0		0.04		0		0		0		0		0.01		0		0.009

		0.75<F<0.80		0.13		0.02		0		0.04		0		0		0		0.02		0.02		0		0.023		1.638272164		0.23		0.24		0.33		0.16		0.23		0.81		0.07		0.23		0.1		0.55		0.295		0		0.07		0.19		0		0		0		0		0		0.35		0		0.061		0.02		0		0		0.05		0		0		0		0		0		0		0.007

		0.80<F<0.85		0.11		0.01		0		0		0		0		0.01		0.04		0.05		0.02		0.024		1.6197887583		0.11		0.35		0.31		0.19		0.25		0.71		0.13		0.18		0.04		0.22		0.249		0		0		0.01		0		0		0		0		0		0.42		0		0.043		0.01		0		0		0		0		0		0		0		0		0		0.001

		0.85<F<0.90		0.09		0.05		0		0		0		0		0.01		0.03		0.13		0.04		0.035		1.4559319556		0.03		0.16		0.18		0.13		1.19		0.81		0.12		0.16		0.02		0.15		0.295		0		0		0.02		0		0		0		0		0		0.27		0		0.029		0.02		0		0		0.01		0		0		0		0		0		0		0.003

		0.90<F<0.95		0.04		0		0		0		0		0		0		0.05		0.08		0.03		0.02		1.6989700043		0.02		0.22		0.21		0.18		1.29		0.64		0.08		0.13		0.03		0.16		0.296		0		0		0.03		0		0		0		0		0		0.29		0		0.032		0.03		0		0		0		0		0		0		0		0		0		0.003

		0.95<F<1.00		0.09		0		0		0		0		0		0.01		0.21		0.17		0.01		0.049		1.30980392		0.09		0.07		0.11		0.14		0.58		0.4		0.08		0.18		0.01		0.11		0.177		0		0		0.04		0		0		0		0		0		0.33		0		0.037		0		0		0		0		0		0		0		0		0		0		0

		1.00<F<1.05		0.03		0		0		0		0		0		0.02		0.09		0.1		0		0.024		1.6197887583		0.03		0.06		0.12		0.09		0.69		0.24		0.1		0.21		0.03		0.09		0.166		0		0		0.04		0		0		0		0		0		0.07		0		0.011		0		0		0		0		0		0		0		0		0		0		0
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		0.30<F<0.35		0.14		0.82		0.64		0.88		1.66		2.34		0.94		0.78		1.8		1.36		1.136		1136		3.0553783314		0.8		0.12		0.55		1.15		0.52		0.86		0.42		0.02		0.14		1.44		0.602		602		2.7795964913		0.57		0.78		1.64		0.71		0.57		0		0.01		1.58		0.61		0.49		0.696		696		2.8426092396		0.48		0.46		1.15		0.8		0.06		0.89		0.59		1.54		0.93		1.27		0.817		817		2.9122220565

		0.35<F<0.40		0.26		0.5		0.66		0.82		1.1		0.84		0.62		0.16		1.82		1.1		0.788		788		2.8965262175		0.51		0.08		0.51		0.9		0.4		1.17		0.48		0.1		0.08		0.78		0.501		501		2.6998377259		0.26		0.7		0.96		0.63		0.37		0		0		0.6		0.83		0.24		0.459		459		2.6618126855		0.64		0.2		0.92		0.55		0		0.05		0.4		1.56		1.32		0.64		0.628		628		2.7979596437

		0.40<F<0.45		0.18		0.4		0.56		0.52		0.88		0.38		0.52		0.1		0.9		0.56		0.5		500		2.6989700043		0.43		0.23		0.53		0.91		0.36		1.07		0.55		0.03		0.16		0.61		0.488		488		2.688419822		0		0.37		0.4		0.35		0.1		0		0		0.24		0.64		0.32		0.242		242		2.383815366		0.37		0.05		1.48		0.34		0		0		0.42		0.92		1.45		0.43		0.546		546		2.7371926427

		0.45<F<0.50		0.24		0.22		0.6		0.4		0.16		0.12		0.2		0.02		0.82		0.4		0.318		318		2.50242712		0.32		0.35		0.47		0.74		0.28		0.66		0.63		0.03		0.17		0.43		0.408		408		2.6106601631		0		0.13		0.3		0.26		0		0		0		0.14		0.68		0.2		0.171		171		2.2329961104		0.44		0.01		1.67		0.17		0		0		0.19		0.55		1.1		0.45		0.458		458		2.660865478

		0.50<F<0.55		0.08		0.14		0.82		0.22		0		0.06		0.24		0		0.36		0.38		0.23		230		2.361727836		0.27		0.39		0.35		0.59		0.32		0.53		0.39		0.21		0.27		0.38		0.37		370		2.5682017241		0		0.12		0.46		0.28		0		0		0		0.08		0.57		0.15		0.166		166		2.220108088		0.69		0		0.75		0.14		0		0		0.12		0.15		0.75		0.28		0.288		288		2.4593924878

		0.55<F<0.60		0.2		0.02		0.62		0.22		0		0.02		0.22		0		0.18		0.46		0.194		194		2.2878017299		0.19		0.44		0.51		0.39		0.46		0.56		0.24		0.28		0.1		0.23		0.34		340		2.531478917		0		0.11		0.51		0.2		0		0		0		0.03		0.59		0.1		0.154		154		2.1875207208		0.33		0		0.04		0.09		0		0		0		0.02		0.6		0.17		0.125		125		2.096910013

		0.60<F<0.65		0.14		0.1		0.98		0.4		0.04		0		0.18		0		0.16		0.28		0.228		228		2.357934847		0.15		0.43		0.67		0.39		0.44		0.9		0.31		0.16		0.13		0.25		0.383		383		2.583198774		0		0.11		0.47		0.11		0		0		0		0.03		0.9		0.04		0.166		166		2.220108088		0.37		0		0		0.06		0		0		0		0		0.55		0.06		0.104		104		2.0170333393

		0.65<F<0.70		0.08		0.02		0.94		0.3		0		0.02		0.08		0		0		0.2		0.164		164		2.214843848		0.16		0.54		0.8		0.26		0.18		0.69		0.61		0.17		0.19		0.3		0.39		390		2.591064607		0		0.05		0.32		0.04		0		0		0		0.03		0.86		0.02		0.132		132		2.1205739312		0.2		0		0		0.03		0		0		0		0		0.36		0		0.059		59		1.7708520116

		0.70<F<0.75		0.08		0		1.04		0.2		0		0		0.04		0		0.04		0.14		0.154		154		2.1875207208		0.25		0.34		0.43		0.13		0.16		0.53		0.17		0.1		0.16		0.46		0.273		273		2.436162647		0		0.06		0.14		0		0		0		0		0		0.44		0.04		0.068		68		1.8325089127		0.04		0		0		0.04		0		0		0		0		0.01		0		0.009		9		0.9542425094

		0.75<F<0.80		0.14		0.02		0.98		0.04		0.02		0		0.02		0		0		0.12		0.134		134		2.1271047984		0.23		0.24		0.33		0.16		0.23		0.81		0.07		0.23		0.1		0.55		0.295		295		2.469822016		0		0.07		0.19		0		0		0		0		0		0.35		0		0.061		61		1.785329835		0.02		0		0		0.05		0		0		0		0		0		0		0.007		7		0.84509804

		0.80<F<0.85		0.08		0		0.78		0.06		0.02		0		0.04		0		0		0.12		0.11		110		2.0413926852		0.11		0.35		0.31		0.19		0.25		0.71		0.13		0.18		0.04		0.22		0.249		249		2.3961993471		0		0		0.01		0		0		0		0		0		0.42		0		0.043		43		1.6334684556		0.01		0		0		0		0		0		0		0		0		0		0.001		1		0

		0.85<F<0.90		0.16		0		0.9		0		0		0		0.02		0		0		0.1		0.118		118		2.0718820073		0.03		0.16		0.18		0.13		1.19		0.81		0.12		0.16		0.02		0.15		0.295		295		2.469822016		0		0		0.02		0		0		0		0		0		0.27		0		0.029		29		1.4623979979		0.02		0		0		0.01		0		0		0		0		0		0		0.003		3		0.4771212547

		0.90<F<0.95		0.12		0		0.82		0.16		0		0		0.04		0		0		0.1		0.124		124		2.0934216852		0.02		0.22		0.21		0.18		1.29		0.64		0.08		0.13		0.03		0.16		0.296		296		2.4712917111		0		0		0.03		0		0		0		0		0		0.29		0		0.032		32		1.5051499783		0.03		0		0		0		0		0		0		0		0		0		0.003		3		0.4771212547

		0.95<F<1.00		0.04		0		0.94		0.18		0		0		0.02		0		0		0.08		0.126		126		2.1003705451		0.09		0.07		0.11		0.14		0.58		0.4		0.08		0.18		0.01		0.11		0.177		177		2.2479732664		0		0		0.04		0		0		0		0		0		0.33		0		0.037		37		1.5682017241		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.00<F<1.05		0.06		0		0.38		0.24		0		0		0		0		0		0		0.068		68		1.8325089127		0.03		0.06		0.12		0.09		0.69		0.24		0.1		0.21		0.03		0.09		0.166		166		2.220108088		0		0		0.04		0		0		0		0		0		0.07		0		0.011		11		1.0413926852		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.05<F<1.10		0.06		0		0.52		0.2		0		0		0		0		0		0		0.078		78		1.8920946027		0.15		0.06		0.12		0.06		0.5		0.14		0.03		0.13		0		0.15		0.134		134		2.1271047984		0		0		0		0		0		0		0		0		0.15		0		0.015		15		1.1760912591		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.10<F<1.15		0.08		0		0.3		0.06		0		0		0		0		0		0		0.044		44		1.6434526765		0.07		0.08		0.04		0.06		0.29		0.29		0.11		0.11		0.04		0.14		0.123		123		2.0899051114		0		0		0		0		0		0		0		0		0.35		0		0.035		35		1.5440680444		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.15<F<1.20		0.18		0		0.46		0		0		0		0		0		0		0		0.064		64		1.806179974		0.09		0.07		0.22		0.24		0.36		0.12		0.02		0.31		0		0.06		0.149		149		2.1731862684		0		0		0		0		0		0		0		0		0.35		0		0.035		35		1.5440680444		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.20<F<1.25		0.14		0		0.46		0		0		0		0		0		0		0		0.06		60		1.7781512504		0.06		0.12		0.21		0.09		0.32		0.18		0.01		0.27		0.09		0.02		0.137		137		2.1367205672		0		0		0		0		0		0		0		0		0.19		0		0.019		19		1.278753601		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.25<F<1.30		0.12		0		0.38		0		0		0		0		0		0		0		0.05		50		1.6989700043		0.1		0.08		0.34		0.08		0.23		0.24		0.01		0.09		0.05		0.02		0.124		124		2.0934216852		0		0		0		0		0		0		0		0		0.2		0		0.02		20		1.3010299957		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.30<F<1.35		0.12		0		0.48		0		0		0		0		0		0		0		0.06		60		1.7781512504		0.14		0		0.16		0.04		0.1		0.05		0.01		0.09		0.03		0.02		0.064		64		1.806179974		0		0		0		0		0		0		0		0		0.1		0		0.01		10		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.35<F<1.40		0.26		0		0.46		0		0		0		0		0		0		0		0.072		72		1.8573324964		0.09		0		0.26		0.06		0.18		0		0.02		0.06		0.01		0.02		0.07		70		1.84509804		0		0		0		0		0		0		0		0		0.03		0		0.003		3		0.4771212547		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.40<F<1.45		0.26		0		0.48		0		0		0		0		0		0		0		0.074		74		1.8692317197		0.06		0		0.24		0.02		0.23		0		0.01		0.14		0.09		0.03		0.082		82		1.9138138524		0		0		0		0		0		0		0		0		0.07		0		0.007		7		0.84509804		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.45<F<1.50		0.38		0		0.32		0		0		0		0		0		0		0		0.07		70		1.84509804		0.14		0		0.2		0.03		0.15		0		0.02		0.17		0.15		0.05		0.091		91		1.9590413923		0		0		0		0		0		0		0		0		0.04		0		0.004		4		0.6020599913		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.50<F<1.55		0.24		0		0.12		0		0		0		0		0		0		0		0.036		36		1.5563025008		0.08		0		0.17		0.01		0.16		0		0.03		0.09		0.13		0.01		0.068		68		1.8325089127		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.55<F<1.60		0.52		0		0.26		0		0		0		0		0		0		0		0.078		78		1.8920946027		0.05		0		0.13		0.04		0.16		0		0.06		0.2		0.23		0.05		0.092		92		1.9637878273		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.60<F<1.65		0.38		0		0.2		0		0		0		0		0		0		0		0.058		58		1.7634279936		0.17		0		0.24		0.03		0.08		0		0.02		0.38		0.36		0.05		0.133		133		2.123851641		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.65<F<1.70		0.42		0		0.38		0		0		0		0		0		0		0		0.08		80		1.903089987		0.45		0		0.26		0.02		0.11		0		0.03		0.44		0.43		0.03		0.177		177		2.2479732664		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.70<F<1.75		0.32		0		0.26		0		0		0		0		0		0		0		0.058		58		1.7634279936		0.13		0		0.21		0.03		0.06		0		0.07		0.29		0.43		0.02		0.124		124		2.0934216852		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.75<F<1.80		0.2		0		0.16		0		0		0		0		0		0		0		0.036		36		1.5563025008		0.11		0		0.29		0.03		0		0		0.04		0.29		0.29		0.02		0.107		107		2.0293837777		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.80<F<1.85		0.3		0		0.22		0		0		0		0		0		0		0		0.052		52		0		0.06		0		0.32		0.04		0		0		0.08		0.29		0.27		0.06		0.112		112		2.0492180227		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.85<F<1.90		0.2		0		0.28		0		0		0		0		0		0		0		0.048		48		0		0.04		0		0.22		0.03		0		0		0.06		0.35		0.3		0.02		0.102		102		2.0086001718		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.90<F<1.95		0.18		0		0.26		0		0		0		0		0		0		0		0.044		44		1.6434526765		0.05		0		0.32		0.03		0		0		0.01		0.41		0.29		0		0.111		111		2.0453229788		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95<F<2.00		0.16		0		0.16		0		0		0		0		0		0		0		0.032		32		1.5051499783		0		0		0.16		0		0		0		0		0.61		0.37		0.03		0.117		117		2.0681858617		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.00<F<2.05		0.18		0		0.16		0		0		0		0		0		0		0		0.034		34		1.531478917		0		0		0.25		0		0		0		0		0.48		0.45		0.01		0.119		119		2.0755469614		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.05<F<2.10		0.12		0		0.1		0		0		0		0		0		0		0		0.022		22		1.3424226808		0		0		0.29		0		0		0		0		0.35		0.37		0.01		0.102		102		2.0086001718		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Sheet1

						RMS Forces

				Manual		No FF		No Z-FF		Full FF

		Subject #

		2		0.4327271834		1.0418540621		0.4407477345		0.5032060609						0.4327271834		0.6674799674		1.3801514442		0.4858711544		0.8318527535		0.3773864521		0.5880736662		0.3218577574		0.5506521932		0.7839937551

		3		0.6674799674		1.0063599578		0.4581636324		0.7932285578						1.0418540621		1.0063599578		0.6998925463		0.9200258565		0.9585130319		2.2712863392		0.5989066775		0.5547784715		0.7605264288		1.0255001783

		4		1.3801514442		0.6998925463		0.3332008394		0.5232620708						0.4407477345		0.4581636324		0.3332008394		0.508656602		0.4501392469		0.4284918703		0.2156045117		0.2571713922		0.3896364354		0.5654298418

		5		0.4858711544		0.9200258565		0.508656602		0.6845415958						0.5032060609		0.7932285578		0.5232620708		0.6845415958		0.2431177573		0.5285337344		0.3146337058		0.323377483		0.482393039		0.6305569214

		6		0.8318527535		0.9585130319		0.4501392469		0.2431177573

		7		0.3773864521		2.2712863392		0.4284918703		0.5285337344

		8		0.5880736662		0.5989066775		0.2156045117		0.3146337058

		9		0.3218577574		0.5547784715		0.2571713922		0.323377483

		10		0.5506521932		0.7605264288		0.3896364354		0.482393039

		11		0.7839937551		1.0255001783		0.5654298418		0.6305569214

		Avg.		0.6420046327		0.983764355		0.4047242107		0.5026850926

		Stand. Dev.		0.3079787623		0.4865527989		0.1086740608		0.1732794292
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Sheet2

						Peak Forces

				Manual		No FF		No Z-FF		Full FF

		Subject #

		2		1.6061141963		5.6958883897		1.2369862481		1.6607532428				1.6061141963		2.0058866032		8.9611248679		1.8857226851		4.0035718985		1.1966768052		2.1194495895		1.2611313019		1.9195158838		2.7746653295

		3		2.0058866032		10.0542870253		1.7731471309		3.1224435096				5.6958883897		10.0542870253		3.7348640097		3.9923883517		4.8915687087		12.4143816815		2.8309792343		2.191136876		2.9598913173		6.286507899

		4		8.9611248679		3.7348640097		1.5646072609		3.5309439296				1.2369862481		1.7731471309		1.5646072609		1.9163004739		1.9899461069		1.5966393863		0.760834846		0.9011805385		0.8434172949		2.0698495385

		5		1.8857226851		3.9923883517		1.9163004739		1.7671158876				1.6607532428		3.1224435096		3.5309439296		1.7671158876		1.3178594566		1.5794595604		0.8441975988		1.1181811873		1.0703770708		2.0457808181

		6		4.0035718985		4.8915687087		1.9899461069		1.3178594566

		7		1.1966768052		12.4143816815		1.5966393863		1.5794595604

		8		2.1194495895		2.8309792343		0.760834846		0.8441975988

		9		1.2611313019		2.191136876		0.9011805385		1.1181811873

		10		1.9195158838		2.9598913173		0.8434172949		1.0703770708

		11		2.7746653295		6.286507899		2.0698495385		2.0457808181

		Avg.		2.7733859161		5.5051893493		1.4652908825		1.8057112262

		Stand. Dev.		2.3206955229		3.3248239337		0.4965865841		0.8830162392
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Force Magnitude Chart (2)
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		8.45		8.45		8.45		8.45

		8.5		8.5		8.5		8.5
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		8.6		8.6		8.6		8.6

		8.65		8.65		8.65		8.65

		8.7		8.7		8.7		8.7
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		8.85		8.85		8.85		8.85
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		9		9		9		9
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		12.9		12.9		12.9		12.9

		12.95		12.95		12.95		12.95

		13		13		13		13
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Force Magnitude

														Time (s)

				Manual																										No FF																										No Z-FF																										Full FF

				Subject #																				Avg.				Log (Time) [10^msec]																						Avg.				Log (Time) [10^msec]																						Avg.				Log (Time) [10^msec]																						Avg.				Log (Time) [10^msec]

		Force Range (N)		2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11

		0.05		22.56		8.82		1.2		0.56		19.34		7.74		0.14		0.12		10.14		12.62		8.324		8324		3.9203320715		28.1		53.76		64.2		40.74		30.16		1.92		49.14		34.4		35.94		34.24		37.26		37260		4.5712428506		25.66		37.7		59.4		50		37.42		30		55.1		40.58		26.7		42.2		40.476		40476		4.6071975872		25.14		16.34		51.4		25.46		62.18		42.04		29.18		36.74		12.04		38.1		33.862		33862		4.5297126054

		0.1		24.7		26.28		22.32		9.12		22.56		29.88		1.4		4.56		18.02		33.22		19.206		19206		4.2834369245		11.58		19.94		8.38		9.9		14.4		32.46		10.34		16.14		14.8		9.62		14.756		14756		4.1689686466		10.4		14.84		11.92		7.16		14.64		12.56		9.72		18.84		5.4		10.42		11.59		11590		4.064083436		9.12		17.92		9.98		16.68		18.62		8.34		21.68		19.94		3		8.7		13.398		13398		4.1270399735

		0.15		6.94		9.24		26.52		40.16		7.64		15.94		21.18		34.84		10.56		8.9		18.192		18192		4.2598804473		5.78		7.78		5.02		4.9		8.54		7.8		8.92		8.22		9.44		4.96		7.136		7136		3.8534548414		9.04		4.86		8.02		5.34		8.02		10.66		10.2		14.1		3.82		6.46		8.052		8052		3.9059037662		7.2		6.44		7.12		3.36		8.88		6.42		8.5		10.86		3.72		6.54		6.904		6904		3.8391007827

		0.2		5.68		6.12		3.4		8.04		6.1		9.7		15.88		19.82		8.94		4.12		8.78		8780		3.9434945159		3.2		3.16		2.62		3.56		6.18		4.78		6.12		5.32		5.1		4.5		4.454		4454		3.6487502127		5.96		4.12		5.82		4.02		7		6.44		7.44		12.2		3.82		5.26		6.208		6208		3.7929517083		5.08		5.62		4.96		3.06		4.82		5.7		6.4		7.62		1.76		5.5		5.052		5052		3.7034633419
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						Length of Artery Dissected

				Manual		No FF		No Z-FF		Full FF

		Subject #

		2		10		8.5		5.9		8.1						10		10		10		10		10		10		10		10		10		10

		3		10		4.8		7.4		10						8.5		4.8		3.3		3.3		9.3		6		8.1		7.6		10		6.6

		4		10		3.3		2.1		3						5.9		7.4		2.1		6.4		9.8		4.6		9.1		8.1		8.7		4.3

		5		10		3.3		6.4		10						8.1		10		3		10		6.6		5.7		9.4		10		10		4.6

		6		10		9.3		9.8		6.6

		7		10		6		4.6		5.7

		8		10		8.1		9.1		9.4

		9		10		7.6		8.1		10

		10		10		10		8.7		10

		11		10		6.6		4.3		4.6

		Avg.		10		6.75		6.64		7.74

		Stand. Dev.		0		2.3773234249		2.4459490319		2.6056349194
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Manual

No FF

No Axial FF

Full FF

Average RMS Force [N]

0.6420046327

0.983764355

0.4047242107

0.5026850926



Avg. RMS Force (2)

		Manual		0.3079787623		0.3079787623

		No FF		0.4865527989		0.4865527989

		No Z-FF		0.1086740608		0.1086740608

		Full FF		0.1732794292		0.1732794292



Type of Force Feedback

Average RMS Force [N]

0.6420046327

0.983764355

0.4047242107

0.5026850926



Sheet1

						RMS Forces

				Manual		No FF		No Z-FF		Full FF

		Subject #

		2		0.4327271834		1.0418540621		0.4407477345		0.5032060609						0.4327271834		0.6674799674		1.3801514442		0.4858711544		0.8318527535		0.3773864521		0.5880736662		0.3218577574		0.5506521932		0.7839937551

		3		0.6674799674		1.0063599578		0.4581636324		0.7932285578						1.0418540621		1.0063599578		0.6998925463		0.9200258565		0.9585130319		2.2712863392		0.5989066775		0.5547784715		0.7605264288		1.0255001783

		4		1.3801514442		0.6998925463		0.3332008394		0.5232620708						0.4407477345		0.4581636324		0.3332008394		0.508656602		0.4501392469		0.4284918703		0.2156045117		0.2571713922		0.3896364354		0.5654298418

		5		0.4858711544		0.9200258565		0.508656602		0.6845415958						0.5032060609		0.7932285578		0.5232620708		0.6845415958		0.2431177573		0.5285337344		0.3146337058		0.323377483		0.482393039		0.6305569214

		6		0.8318527535		0.9585130319		0.4501392469		0.2431177573

		7		0.3773864521		2.2712863392		0.4284918703		0.5285337344

		8		0.5880736662		0.5989066775		0.2156045117		0.3146337058

		9		0.3218577574		0.5547784715		0.2571713922		0.323377483

		10		0.5506521932		0.7605264288		0.3896364354		0.482393039

		11		0.7839937551		1.0255001783		0.5654298418		0.6305569214

		Avg.		0.6420046327		0.983764355		0.4047242107		0.5026850926

		Stand. Dev.		0.3079787623		0.4865527989		0.1086740608		0.1732794292





Avg. Peak Force

		Manual		2.3206955229		2.3206955229

		No FF		3.3248239337		3.3248239337

		No Z-FF		0.4965865841		0.4965865841

		Full FF		0.8830162392		0.8830162392



Type of Force Feedback

Average Peak Force [N]

2.7733859161

5.5051893493

1.4652908825

1.8057112262



Sheet2

						Peak Forces

				Manual		No FF		No Z-FF		Full FF

		Subject #

		2		1.6061141963		5.6958883897		1.2369862481		1.6607532428				1.6061141963		2.0058866032		8.9611248679		1.8857226851		4.0035718985		1.1966768052		2.1194495895		1.2611313019		1.9195158838		2.7746653295

		3		2.0058866032		10.0542870253		1.7731471309		3.1224435096				5.6958883897		10.0542870253		3.7348640097		3.9923883517		4.8915687087		12.4143816815		2.8309792343		2.191136876		2.9598913173		6.286507899

		4		8.9611248679		3.7348640097		1.5646072609		3.5309439296				1.2369862481		1.7731471309		1.5646072609		1.9163004739		1.9899461069		1.5966393863		0.760834846		0.9011805385		0.8434172949		2.0698495385

		5		1.8857226851		3.9923883517		1.9163004739		1.7671158876				1.6607532428		3.1224435096		3.5309439296		1.7671158876		1.3178594566		1.5794595604		0.8441975988		1.1181811873		1.0703770708		2.0457808181

		6		4.0035718985		4.8915687087		1.9899461069		1.3178594566

		7		1.1966768052		12.4143816815		1.5966393863		1.5794595604

		8		2.1194495895		2.8309792343		0.760834846		0.8441975988

		9		1.2611313019		2.191136876		0.9011805385		1.1181811873

		10		1.9195158838		2.9598913173		0.8434172949		1.0703770708

		11		2.7746653295		6.286507899		2.0698495385		2.0457808181

		Avg.		2.7733859161		5.5051893493		1.4652908825		1.8057112262

		Stand. Dev.		2.3206955229		3.3248239337		0.4965865841		0.8830162392





Force Magnitude

														Time (s)

				Manual																										No FF																										No Z-FF																										Full FF

				Subject #																				Avg.				Log (Time) [10^msec]																						Avg.				Log (Time) [10^msec]																						Avg.				Log (Time) [10^msec]																						Avg.				Log (Time) [10^msec]

		Force Range (N)		2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11

		0.05		22.56		8.82		1.2		0.56		19.34		7.74		0.14		0.12		10.14		12.62		8.324		8324		3.9203320715		28.1		53.76		64.2		40.74		30.16		1.92		49.14		34.4		35.94		34.24								25.66		37.7		59.4		50		37.42		30		55.1		40.58		26.7		42.2								25.14		16.34		51.4		25.46		62.18		42.04		29.18		36.74		12.04		38.1

		0.1		24.7		26.28		22.32		9.12		22.56		29.88		1.4		4.56		18.02		33.22		19.206		19206		4.2834369245		11.58		19.94		8.38		9.9		14.4		32.46		10.34		16.14		14.8		9.62								10.4		14.84		11.92		7.16		14.64		12.56		9.72		18.84		5.4		10.42								9.12		17.92		9.98		16.68		18.62		8.34		21.68		19.94		3		8.7

		0.15		6.94		9.24		26.52		40.16		7.64		15.94		21.18		34.84		10.56		8.9		18.192		18192		4.2598804473		5.78		7.78		5.02		4.9		8.54		7.8		8.92		8.22		9.44		4.96								9.04		4.86		8.02		5.34		8.02		10.66		10.2		14.1		3.82		6.46								7.2		6.44		7.12		3.36		8.88		6.42		8.5		10.86		3.72		6.54

		0.2		5.68		6.12		3.4		8.04		6.1		9.7		15.88		19.82		8.94		4.12		8.78		8780		3.9434945159		3.2		3.16		2.62		3.56		6.18		4.78		6.12		5.32		5.1		4.5								5.96		4.12		5.82		4.02		7		6.44		7.44		12.2		3.82		5.26								5.08		5.62		4.96		3.06		4.82		5.7		6.4		7.62		1.76		5.5

		0.25		4.78		4.56		2.88		6.58		4.68		5.68		7.54		11.36		5.86		2.9		5.682		5682		3.7545012294		3.36		2.24		2.94		2.96		5.36		2.6		4		6		2.68		3.5								5.8		4.76		4.26		3.74		5.4		7.04		7.98		6.18		3.58		3.68								5.16		4.32		2.78		2.9		3.56		4.96		6.58		6.34		3		3.68

		0.3		5.44		4.5		2.76		5.92		4.56		5.58		6.4		11.7		5.92		2.62		5.54		5540		3.7435097647		2.74		1.68		1.86		2.54		3.26		2		3.62		4.24		2.6		2.48								5.52		3.04		3.44		2.86		5.68		7.42		6.2		4.6		8.04		2.98								5.7		3.42		2.76		3.52		2.02		4.9		7.68		5.16		2.78		2.74

		0.35		5.5		4.44		2.42		4.92		3.28		5.8		5.92		9.94		5.18		2.58		4.998		4998		3.6987962518		2.74		1.72		1.9		3.02		2.22		1.78		3.22		4.04		2.94		2.08								5.36		4.46		4.1		3.12		4.36		7.8		6.52		3.22		10.84		3.22								5.14		4.34		2.9		2.78		1.6		3.58		6.52		5.06		5.04		2.3

		0.4		4.5		4		2.16		4.76		2.78		5.4		6.76		8.32		5.18		1.92		4.578		4578		3.6606757883		2.1		1.26		1.38		2.86		3.04		1.66		2.98		2.96		2.88		1.74								4.74		4.88		2.96		3.32		4.68		6.02		5.16		4.28		8.94		3.44								5.14		3.88		1.98		2.58		3.22		2.92		5.9		3.86		9.42		3.06

		0.45		4.86		4.18		2.12		4.6		3.84		4.94		5.86		4.94		5.72		1.98		4.304		4304		3.6338722627		1.98		1.08		1.6		2.48		2.36		1.42		2.86		2.72		2.44		2.04								4.44		5.36		2.8		3.04		3.86		4.16		3.76		4.5		9.94		2.94								5.84		4.08		2.46		3		2.68		2.62		5.44		3.66		10.68		2.64

		0.5		4.88		3.02		1.98		3.8		3.06		4.42		5		2.96		5.3		1.92		3.634		3634		3.560384923		1.74		0.96		1.44		3.4		1.92		1.58		2.56		2.32		1.82		2.64								4.14		5.22		2.58		3.1		4.56		3.5		3.48		1.82		9.74		2.98								4.84		4.08		2.28		1.96		2.88		2.98		5.16		2.88		17.8		3.76

		0.55		4.42		3.74		1.78		4.06		2.66		3.84		5.36		2.4		5.24		2.14		3.564		3564		3.5519376954		2.32		0.9		0.86		3.46		2.1		1.3		2.08		2.42		1.72		2.14								4.54		4.34		1.86		3.84		5.82		3.02		2.5		0.9		9.78		2.3								5.26		4.12		2.68		2.86		2.48		4.22		3.88		2.86		15.22		2.7

		0.6		4.06		3.24		1.64		3.28		2.18		4.18		4.98		2.04		4.26		2.06		3.192		3192		3.5040628827		2.68		0.9		0.98		2.54		1.98		1.44		2.26		3.16		1.5		3.02								5.2		4.3		1.52		3.52		3.76		3.9		1.12		1.62		7.92		2.48								4.54		3.22		3.38		2.72		2.46		3.08		3.94		3.12		14.02		2.56

		0.65		3.22		3.04		1.56		2.78		2.12		4.18		4.38		1.52		3.44		2.22		2.846		2846		3.4542348957		2.42		0.88		1.12		1.88		1.78		1.56		1.54		4.36		2.12		2.1								7.04		4.18		1.36		3.16		2.08		2.78		0.48		2.36		6.32		3.36								4.6		2.46		3.32		3		1.42		3.64		3.42		2.46		8		2.78

		0.7		3.26		2.66		1.42		3.06		2.26		3.6		3.56		0.92		2.8		1.8		2.534		2534		3.4038066105		2.8		0.84		1.22		1.8		1.78		0.98		1.94		2.58		2.1		1.76								6.34		3.52		1.2		3.46		1.7		2.42		0.12		2.38		2.7		3.94								6.58		1.54		2.72		4.34		1.42		2.52		2.76		2.52		5.12		2.7

		0.75		2.9		2.38		1.22		2.36		2.46		2.44		3.14		0.94		2.64		1.82		2.23		2230		3.348304863		2.18		1.06		1.12		1.96		1.68		1.26		1.42		2.1		2.36		2.9								5.44		2.74		0.82		2.82		1.14		1.88		0.12		1.56		1.86		3.32								5.08		2.38		1.68		3.14		0.52		1.5		2		3.08		4.34		3.28

		0.8		2.22		2.52		1.54		1.98		1.94		1.56		2.82		0.86		2.64		1.84		1.992		1992		3.2992893341		2.36		1.04		1.16		2.36		1.36		1.1		1.14		2.46		2.92		2.16								3.8		1.14		1.24		1.92		1.16		1.22		0.02		0.86		1.16		1.9								3.2		2.88		1.56		3.46		0.34		1.38		1.02		2.24		2.2		3.1

		0.85		2.3		2.4		1.18		1.96		1.74		1.78		2.8		0.62		2.92		1.58		1.928		1928		3.2851070296		2.16		1.06		1.32		1.56		1.02		0.82		1.6		1.72		2.62		1.58								2.9		1.3		1.12		1.62		1.16		1		0		0.34		0.44		2.52								2.22		1.74		1.12		4.58		0.18		1.54		0.36		1.18		0.7		2.28

		0.9		1.92		2.34		1.26		1.8		1.78		1.64		2.3		0.56		1.72		2.1		1.742		1742		3.2410481507		1.82		1.24		1.24		1.78		1.26		1.16		1.34		0.88		1.68		1.78								1.54		1.78		1.74		1.28		1.26		0.72		0		0.1		0		2.4								1.92		2.52		0.94		3.24		0.22		1.32		0		1.02		0.34		2.3

		0.95		1.66		2.38		1.52		1.6		1.76		0.96		2.22		0.42		2.26		2.28		1.706		1706		3.2319790268		2.2		1.36		1.18		1.16		1.18		0.86		1.1		1.1		1.7		2.14								1.12		1.44		1.02		1.66		0.82		0.94		0		0.02		0		1.66								1.94		2.72		1.34		3.86		0.04		1.7		0		0.48		0.12		1.78

		1		1.28		1.92		1.54		1.34		1.38		0.58		1.36		0.64		1.94		1.96		1.394		1394		3.1442627738		2		1.34		1.6		1.52		1.58		0.98		0.8		0.62		1.68		2.32								0.56		1.48		0.7		1.52		0.52		1.14		0		0		0		1.48								1.26		2.28		0.96		3.36		0.04		1.74		0		0.08		0.54		1.62

		1.05		0.78		1.6		1.44		1.14		1.84		0.24		1.4		0.36		1.8		1.88		1.248		1248		3.0962145853		2.18		0.92		0.9		0.92		1.72		0.72		0.92		1.36		1.34		3.12								0.32		0.96		0.44		1.1		0.62		1.16						0		1.66								1.08		2.16		1.16		2.72		0.26		2.06				0.04		0.32		2.78

		1.1		0.8		1.44		1.58		1.5		1.42		0.16		1.22		0.22		1.52		1.88		1.174		1174		3.0696680969		2.22		0.84		1.08		1.26		1.9		0.6		0.68		2.2		1.3		2.36								0.28		0.5		0.3		0.98		0.5		1.1						0		1.74								0.86		1.22		1.1		1.88		0.2		2.32				0.04		0.14		1.84

		1.15		0.32		1.38		1.38		1.02		1.36		0.1		1.32		0.14		0.74		1.8		0.956		956		2.9804578923		1.62		0.48		0.98		1.3		1.24		1.06		0.62		1.04		1.26		2.84								0.06		0.22		0.32		1.38		0.5		0.68						0		1								0.62		1.06		1.28		1.96		0.08		1.4				0.02		0		1.88

		1.2		0.46		1.52		1.42		0.76		1.46		0.08		1.08		0.04		0.6		1.6		0.902		902		2.9552065375		1.44		0.5		0.66		0.78		1.08		0.8		0.8		0.9		1.46		1.58								0.08		0.16		0.38		0.98		0.42		0.46						0		0.44								0.42		1.24		1.16		1.98		0.04		0.8				0		0		1.72

		1.25		0.36		1.38		1.36		0.84		1.62		0		1.06		0.04		0.76		2.1		0.952		952		2.9786369484		1.5		0.54		0.74		0.9		0.92		0.86		0.68		0.42		2.32		2.28								0.06		0.22		0.36		1.66		0.32		0.44						0		0.48								0.26		1.7		1.32		2.62		0.06		1.02				0		0		1.4
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		4.35		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913		0		0						0.02		0.14								0.04

		4.4		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913		0		0						0		0.18								0

		4.45		0		0		0.08		0		0		0		0		0		0		0		0.008		8		0.903089987		0		0						0.02		0.06								0.02

		4.5		0		0		0.1		0		0		0		0		0		0		0		0.01		10		1		0		0.02						0.02		0.28								0.04

		4.55		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0.02		0						0.02		0.04								0

		4.6		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0						0		0.06								0

		4.65		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0						0.02		0.08								0.04

		4.7		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913		0		0						0		0.16								0.04

		4.75		0		0		0.08		0		0		0		0		0		0		0		0.008		8		0.903089987		0		0						0		0.08								0

		4.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0						0.04		0.06								0.06

		4.85		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913		0		0						0		0.1								0.06

		4.9		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0.02						0.04		0.04								0.02

		4.95		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913		0.02		0						0		0.12								0

		5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0						0		0.06								0

		5.05		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0								0.12								0

		5.1		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0.06		0.02								0.02								0.02

		5.15		0		0		0		0		0		0		0		0		0		0		0		0		0		0.1		0.04								0.08								0

		5.2		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0.1		0								0.04								0

		5.25		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0.02		0								0.06								0.02

		5.3		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913		0.04		0.02								0.1								0

		5.35		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0								0.04								0

		5.4		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0.02		0								0.08								0

		5.45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0								0.02								0.04

		5.5		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0.02								0.02								0

		5.55		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0								0.04								0

		5.6		0		0		0.06		0		0		0		0		0		0		0		0.006		6		0.7781512504		0.02		0								0.08								0

		5.65		0		0		0		0		0		0		0		0		0		0		0		0		0		0.04		0								0.02								0.02

		5.7		0		0		0.06		0		0		0		0		0		0		0		0.006		6		0.7781512504		0.02		0								0.12								0

		5.75		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0.02								0.1								0

		5.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0								0.08								0

		5.85		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0								0.08								0.02

		5.9		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0								0.04								0.02

		5.95		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0								0.06								0.02

		6		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957		0		0.02								0.1								0

		6.05		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913				0								0.04								0

		6.1		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913				0								0.04								0.02

		6.15		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.04								0

		6.2		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06								0.04

		6.25		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0								0

		6.3		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06								0.04

		6.35		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.02								0

		6.4		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913				0								0.06								0

		6.45		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0								0

		6.5		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.06								0

		6.55		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.04								0

		6.6		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.06								0

		6.65		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02								0

		6.7		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02								0

		6.75		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.06								0

		6.8		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.06								0

		6.85		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.02								0

		6.9		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06								0

		6.95		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.06								0

		7		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0								0

		7.05		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06								0

		7.1		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02								0

		7.15		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.06								0

		7.2		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.02								0

		7.25		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.08								0

		7.3		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.12								0

		7.35		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.04								0

		7.4		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.04								0

		7.45		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02								0

		7.5		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.04								0

		7.55		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.06								0

		7.6		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913				0.02								0.02								0

		7.65		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.04								0

		7.7		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.04								0

		7.75		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06								0

		7.8		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.08								0

		7.85		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0								0

		7.9		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0								0

		7.95		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02								0

		8		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0.02								0.02								0

		8.05		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.04								0

		8.1		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0								0

		8.15		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.02								0

		8.2		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02								0

		8.25		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913				0.02								0.04								0

		8.3		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.06								0

		8.35		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02								0

		8.4		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.06								0

		8.45		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0								0

		8.5		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.04								0

		8.55		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.02								0

		8.6		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0								0

		8.65		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.08								0

		8.7		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0								0

		8.75		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0								0

		8.8		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0.6020599913				0								0.08								0

		8.85		0		0		0.06		0		0		0		0		0		0		0		0.006		6		0.7781512504				0								0								0

		8.9		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.04								0

		8.95		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.02								0

		9		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0.3010299957				0								0.02								0

		9.05		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06

		9.1		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.15		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.2		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.25		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.3		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.35		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.4		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.04

		9.45		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.02

		9.5		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.55		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06

		9.6		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		9.65		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0

		9.7		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.06

		9.75		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0

		9.8		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.04

		9.85		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.02

		9.9		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.02

		9.95		0		0		0		0		0		0		0		0		0		0		0		0		0				0								0.02

		10		0		0		0		0		0		0		0		0		0		0		0		0		0				0.1								0.02

		10.05		0		0		0		0		0		0		0		0		0		0		0		0		0				0.06								0.04

		10.1		0		0		0		0		0		0		0		0		0		0		0		0		0				0.02								0.08

		10.15		0		0		0		0		0		0		0		0		0		0		0		0		0												0.08

		10.2		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		10.25		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		10.3		0		0		0		0		0		0		0		0		0		0		0		0		0												0.04

		10.35		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		10.4		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		10.45		0		0		0		0		0		0		0		0		0		0		0		0		0												0.06

		10.5		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		10.55		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		10.6		0		0		0		0		0		0		0		0		0		0		0		0		0												0.04

		10.65		0		0		0		0		0		0		0		0		0		0		0		0		0												0.06

		10.7		0		0		0		0		0		0		0		0		0		0		0		0		0												0.04

		10.75		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		10.8		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		10.85		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		10.9		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		10.95		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		11.05		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		11.1		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.15		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.2		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		11.25		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.3		0		0		0		0		0		0		0		0		0		0		0		0		0												0.04

		11.35		0		0		0		0		0		0		0		0		0		0		0		0		0												0.04

		11.4		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		11.45		0		0		0		0		0		0		0		0		0		0		0		0		0												0.04

		11.5		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.55		0		0		0		0		0		0		0		0		0		0		0		0		0												0.06

		11.6		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		11.65		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.7		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.75		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.8		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		11.85		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		11.9		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		11.95		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12.05		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12.1		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12.15		0		0		0		0		0		0		0		0		0		0		0		0		0												0.04

		12.2		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12.25		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12.3		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		12.35		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12.4		0		0		0		0		0		0		0		0		0		0		0		0		0												0.08

		12.45		0		0		0		0		0		0		0		0		0		0		0		0		0												0.02

		12.5		0		0		0		0		0		0		0		0		0		0		0		0		0												0

		12.55		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.6		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.65		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.7		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.75		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.8		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.85		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.9		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.95		0		0		0		0		0		0		0		0		0		0		0		0		0

		13		0		0		0		0		0		0		0		0		0		0		0		0		0





Chart1

		Manual		0		0

		Full Force Feedback		2.6056349194		2.6056349194

		No Axial Force Feedback		2.4459490319		2.4459490319

		No Force Feedback		2.3773234249		2.3773234249



Length (cm)

10

7.74

6.64

6.75



Sheet3

						Length of Artery Dissected

				Manual		Full Force Feedback		No Axial Force Feedback		No Force Feedback

		Subject #

		2		10		8.1		5.9		8.5						10		10		10		10		10		10		10		10		10		10

		3		10		10		7.4		4.8						8.5		4.8		3.3		3.3		9.3		6		8.1		7.6		10		6.6

		4		10		3		2.1		3.3						5.9		7.4		2.1		6.4		9.8		4.6		9.1		8.1		8.7		4.3

		5		10		10		6.4		3.3						8.1		10		3		10		6.6		5.7		9.4		10		10		4.6

		6		10		6.6		9.8		9.3

		7		10		5.7		4.6		6

		8		10		9.4		9.1		8.1

		9		10		10		8.1		7.6

		10		10		10		8.7		10

		11		10		4.6		4.3		6.6

		Avg.		10		7.74		6.64		6.75

		Stand. Dev.		0		2.6056349194		2.4459490319		2.3773234249
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		RMS Forces		RMS Forces		RMS Forces		RMS Forces		0.4488775251		0.4488775251		0.5146849498		0.5146849498		0.1444030949		0.1444030949		0.0713372211		0.0713372211

		Peak Forces		Peak Forces		Peak Forces		Peak Forces		1.282033071		1.282033071		0.9194292882		0.9194292882		0.3760051779		0.3760051779		0.1943787469		0.1943787469

		RMS Forces		RMS Forces		RMS Forces		RMS Forces		0.3079787623		0.3079787623		0.4865527989		0.4865527989		0.1086740608		0.1086740608		0.1732794292		0.1732794292

		Peak Forces		Peak Forces		Peak Forces		Peak Forces		2.3206955229		2.3206955229		3.3248239337		3.3248239337		0.4965865841		0.4965865841		0.8830162392		0.8830162392



Experiment 1

Experiment 2

Manual

Full Force Feedback

No Axial Force Feedback

No Force Feedback

Force (N)

0.510149356

0.2553188252

0.2412299115

0.9180361305

1.4194843687

0.5937021616

0.6750711939

2.3523000866

0.6420046327

0.5026850926

0.4047242107

0.983764355

2.7733859161

1.8057112262

1.4652908825

5.5051893493



Sheet1 (2)

				Experiment I																								Experiment II

						RMS Forces												Peak Forces														RMS Forces												Peak Forces

				Manual		No Force Feedback		No Axial Force Feedback		Full Force Feedback						Manual		No Force Feedback		No Axial Force Feedback		Full Force Feedback								Manual		No FF		No Z-FF		Full FF						Manual		No FF		No Z-FF		Full FF

		Subject #												Subject #														Subject #												Subject #

		2		1.623635767		0.6599351622		0.1573282707		0.2908264882				2		3.6925244845		1.9262821985		0.3855502705		0.9295880193						2		0.4327271834		1.0418540621		0.4407477345		0.5032060609				2		1.6061141963		5.6958883897		1.2369862481		1.6607532428

		3		0.2919185393		0.4991844453		0.2253245636		0.2009965994				3		0.7887037106		1.2956728085		0.7936788833		0.4525237725						3		0.6674799674		1.0063599578		0.4581636324		0.7932285578				3		2.0058866032		10.0542870253		1.7731471309		3.1224435096

		4		0.9676285396		1.2141658357		0.3127787998		0.2804547572				4		3.9524970178		3.6231796753		1.0288821407		0.5662985063						4		1.3801514442		0.6998925463		0.3332008394		0.5232620708				4		8.9611248679		3.7348640097		1.5646072609		3.5309439296

		5		0.4373692131		0.4782983098		0.2234808901		0.2152970049				5		1.1397465391		1.9274238129		0.6650797205		0.85342007						5		0.4858711544		0.9200258565		0.508656602		0.6845415958				5		1.8857226851		3.9923883517		1.9163004739		1.7671158876

		6		0.2782173711		0.6477206951		0.1625340373		0.1542569324				6		0.8253602564		1.7474601958		0.439066436		0.3451715803						6		0.8318527535		0.9585130319		0.4501392469		0.2431177573				6		4.0035718985		4.8915687087		1.9899461069		1.3178594566

		7		0.2268942307		0.5118727433		0.1209666004		0.1868168769				7		0.6619961693		1.3219072894		0.2192474363		0.3556514631						7		0.3773864521		2.2712863392		0.4284918703		0.5285337344				7		1.1966768052		12.4143816815		1.5966393863		1.5794595604

		8		0.3862421681		0.6640771799		0.140397132		0.2564561919				8		0.9617666037		1.9003964154		0.3158829641		0.5367539396						8		0.5880736662		0.5989066775		0.2156045117		0.3146337058				8		2.1194495895		2.8309792343		0.760834846		0.8441975988

		9		0.1712636609		2.0724517475		0.2178817766		0.2714089652				9		0.453877187		3.719094025		0.6735299364		0.5608867911						9		0.3218577574		0.5547784715		0.2571713922		0.323377483				9		1.2611313019		2.191136876		0.9011805385		1.1181811873

		10		0.3313978172		1.3709644099		0.6200199258		0.4070086775				10		0.7232929559		2.814045418		1.4822260588		0.7192982093						10		0.5506521932		0.7605264288		0.3896364354		0.482393039				10		1.9195158838		2.9598913173		0.8434172949		1.0703770708

		11		0.3869262525		1.0616907765		0.2315871188		0.2896657585				11		0.9950787626		3.2475390276		0.7475680926		0.6174292645						11		0.7839937551		1.0255001783		0.5654298418		0.6305569214				11		2.7746653295		6.286507899		2.0698495385		2.0457808181

		Avg.		0.510149356		0.9180361305		0.2412299115		0.2553188252				Avg.		1.4194843687		2.3523000866		0.6750711939		0.5937021616						Avg.		0.6420046327		0.983764355		0.4047242107		0.5026850926				Avg.		2.7733859161		5.5051893493		1.4652908825		1.8057112262

		Stand. Dev.		0.4488775251		0.5146849498		0.1444030949		0.0713372211				Stand. Dev.		1.282033071		0.9194292882		0.3760051779		0.1943787469						Stand. Dev.		0.3079787623		0.4865527989		0.1086740608		0.1732794292				Stand. Dev.		2.3206955229		3.3248239337		0.4965865841		0.8830162392





Sheet1

						RMS Forces

				Manual		No FF		No Z-FF		Full FF

		Subject #

		2		1.623635767		0.6599351622		0.1573282707		0.2908264882

		3		0.2919185393		0.4991844453		0.2253245636		0.2009965994

		4		0.9676285396		1.2141658357		0.3127787998		0.2804547572

		5		0.4373692131		0.4782983098		0.2234808901		0.2152970049

		6		0.2782173711		0.6477206951		0.1625340373		0.1542569324

		7		0.2268942307		0.5118727433		0.1209666004		0.1868168769

		8		0.3862421681		0.6640771799		0.140397132		0.2564561919

		9		0.1712636609		2.0724517475		0.2178817766		0.2714089652

		10		0.3313978172		1.3709644099		0.6200199258		0.4070086775

		11		0.3869262525		1.0616907765		0.2315871188		0.2896657585

		Avg.		0.510149356		0.9180361305		0.2412299115		0.2553188252

		Stand. Dev.		0.4488775251		0.5146849498		0.1444030949		0.0713372211
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		0.1		0.1		0.1		0.1
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		2.6989700043		0.124		0		0
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		0		0.035		0		0
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0.8

1.23
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Sheet2

														Time (s)

				Manual																								No FF																						No Z-FF																						Full FF

				Subject #																				Avg.		Log (Time) [10^msec]																						Avg.																						Avg.																						Avg.

		Force Range (N)		2		3		4		5		6		7		8		9		10		11						2		3		4		5		6		7		8		9		10		11				2		3		4		5		6		7		8		9		10		11				2		3		4		5		6		7		8		9		10		11

		0<F<0.05		0.05		0.04		0		0.05		0.08		4.82		0.04		1.7		1.98		0.16		0.892		0.0496351456		2.78		2.77		1.98		3.42		5.01		3.78		0.06		0.54		0.99		1.56		2.289		3.45		4.86		2.89		3.87		4.21		2.94		1.5		1.84		0.65		0.81		2.702		1.25		1.23		1.91		3.75		2.96		1.07		0.6		1.28		0.9		1.34		1.629

		0.05<F<0.10		0.15		0.17		0		0.89		1.3		1.42		0.52		5.08		0.34		2		1.187		0.074450719		0.42		0.4		1.97		1.31		0.61		1.18		0.2		0.13		2.19		0.42		0.883		2.97		1.1		0.52		1.65		4.18		1.74		1.93		1.74		0.58		1.16		1.757		1.49		0.35		2.96		1.55		1.86		1.77		0.32		0.25		0.13		0.29		1.097

		0.10<F<0.15		1.41		1.51		0		2.5		6.07		3.17		1.15		1.53		0.5		2.47		2.031		0.3077099234		1.67		0.75		0.81		1.81		3.52		1.94		0.22		0		0.92		0.35		1.199		3.54		1.76		2.21		2.16		2.69		9.98		2.26		2.73		0.43		1.51		2.927		1.37		0.86		1.57		2.02		4.05		4.76		0.8		0.82		0.41		0.44		1.71

		0.15<F<0.20		0.36		2.09		0		0.65		2.73		4.98		1.22		2.18		0.74		0.93		1.588		0.2008504981		1.3		0.76		1.19		1.14		2.13		3.77		0.87		0		1.1		0.54		1.28		2.99		1.94		2.76		2.12		4.05		3.07		1.68		3.88		1.11		3.21		2.681		3.61		2.44		2.39		2.29		4.93		4.03		1.43		3.14		0.37		0.97		2.56

		0.20<F<0.25		0.36		0.62		0		0.57		0.64		3.97		0.89		1.91		0.64		0.72		1.032		0.0136796973		1.04		0.6		1.19		1.04		1.12		1.21		0.3		0		0.26		1.03		0.779		1.69		2.13		2.16		1.39		1.82		0.06		1.24		2.47		1.11		1.05		1.512		2.41		1.21		2.19		0.99		1.97		3.55		1.16		3.2		0.56		1.59		1.883

		0.25<F<0.30		0.38		0.48		0		0.27		0.22		1.81		0.83		1.43		0.56		0.57		0.655		0.1837587		1.03		0.24		1.21		1.36		0.44		0.8		0.43		0.04		0.13		0.97		0.665		0.8		1.48		2.17		0.71		1.23		0		0.24		1.84		0.99		0.61		1.007		0.84		0.98		1.44		0.53		0.81		1.77		0.97		2.86		0.78		1.32		1.23

		0.30<F<0.35		0.25		0.35		0		0.34		0.12		0.56		0.41		0.98		0.78		0.31		0.41		0.3872161433		0.8		0.12		0.55		1.15		0.52		0.86		0.42		0.02		0.14		1.44		0.602		0.57		0.78		1.64		0.71		0.57		0		0.01		1.58		0.61		0.49		0.696		0.48		0.46		1.15		0.8		0.06		0.89		0.59		1.54		0.93		1.27		0.817

		0.35<F<0.40		0.19		0.18		0		0.27		0.12		0.34		0.02		0.86		0.54		0.23		0.275		0.5606673062		0.51		0.08		0.51		0.9		0.4		1.17		0.48		0.1		0.08		0.78		0.501		0.26		0.7		0.96		0.63		0.37		0		0		0.6		0.83		0.24		0.459		0.64		0.2		0.92		0.55		0		0.05		0.4		1.56		1.32		0.64		0.628

		0.40<F<0.45		0.17		0.15		0		0.09		0.19		0.46		0.02		0.73		0.37		0.15		0.233		0.632644079		0.43		0.23		0.53		0.91		0.36		1.07		0.55		0.03		0.16		0.61		0.488		0		0.37		0.4		0.35		0.1		0		0		0.24		0.64		0.32		0.242		0.37		0.05		1.48		0.34		0		0		0.42		0.92		1.45		0.43		0.546

		0.45<F<0.50		0.08		0.18		0		0.2		0.08		0.28		0.01		0.4		0.3		0.13		0.166		0.779891912		0.32		0.35		0.47		0.74		0.28		0.66		0.63		0.03		0.17		0.43		0.408		0		0.13		0.3		0.26		0		0		0		0.14		0.68		0.2		0.171		0.44		0.01		1.67		0.17		0		0		0.19		0.55		1.1		0.45		0.458

		0.50<F<0.55		0.14		0.15		0		0.19		0.16		0.01		0		0.35		0.1		0.16		0.126		0.8996294549		0.27		0.39		0.35		0.59		0.32		0.53		0.39		0.21		0.27		0.38		0.37		0		0.12		0.46		0.28		0		0		0		0.08		0.57		0.15		0.166		0.69		0		0.75		0.14		0		0		0.12		0.15		0.75		0.28		0.288

		0.55<F<0.60		0.18		0.15		0		0.07		0.16		0.03		0.03		0.19		0.16		0.07		0.104		0.9829666607		0.19		0.44		0.51		0.39		0.46		0.56		0.24		0.28		0.1		0.23		0.34		0		0.11		0.51		0.2		0		0		0		0.03		0.59		0.1		0.154		0.33		0		0.04		0.09		0		0		0		0.02		0.6		0.17		0.125

		0.60<F<0.65		0.14		0.01		0		0.05		0.09		0.13		0		0.14		0.14		0.04		0.074		1.1307682803		0.15		0.43		0.67		0.39		0.44		0.9		0.31		0.16		0.13		0.25		0.383		0		0.11		0.47		0.11		0		0		0		0.03		0.9		0.04		0.166		0.37		0		0		0.06		0		0		0		0		0.55		0.06		0.104

		0.65<F<0.70		0.1		0.01		0		0.04		0.03		0.14		0.01		0.1		0.03		0.11		0.057		1.2441251443		0.16		0.54		0.8		0.26		0.18		0.69		0.61		0.17		0.19		0.3		0.39		0		0.05		0.32		0.04		0		0		0		0.03		0.86		0.02		0.132		0.2		0		0		0.03		0		0		0		0		0.36		0		0.059

		0.70<F<0.75		0.15		0.02		0		0.04		0		0.06		0.01		0.04		0.01		0.07		0.04		1.3979400087		0.25		0.34		0.43		0.13		0.16		0.53		0.17		0.1		0.16		0.46		0.273		0		0.06		0.14		0		0		0		0		0		0.44		0.04		0.068		0.04		0		0		0.04		0		0		0		0		0.01		0		0.009

		0.75<F<0.80		0.13		0.02		0		0.04		0		0		0		0.02		0.02		0		0.023		1.638272164		0.23		0.24		0.33		0.16		0.23		0.81		0.07		0.23		0.1		0.55		0.295		0		0.07		0.19		0		0		0		0		0		0.35		0		0.061		0.02		0		0		0.05		0		0		0		0		0		0		0.007

		0.80<F<0.85		0.11		0.01		0		0		0		0		0.01		0.04		0.05		0.02		0.024		1.6197887583		0.11		0.35		0.31		0.19		0.25		0.71		0.13		0.18		0.04		0.22		0.249		0		0		0.01		0		0		0		0		0		0.42		0		0.043		0.01		0		0		0		0		0		0		0		0		0		0.001

		0.85<F<0.90		0.09		0.05		0		0		0		0		0.01		0.03		0.13		0.04		0.035		1.4559319556		0.03		0.16		0.18		0.13		1.19		0.81		0.12		0.16		0.02		0.15		0.295		0		0		0.02		0		0		0		0		0		0.27		0		0.029		0.02		0		0		0.01		0		0		0		0		0		0		0.003

		0.90<F<0.95		0.04		0		0		0		0		0		0		0.05		0.08		0.03		0.02		1.6989700043		0.02		0.22		0.21		0.18		1.29		0.64		0.08		0.13		0.03		0.16		0.296		0		0		0.03		0		0		0		0		0		0.29		0		0.032		0.03		0		0		0		0		0		0		0		0		0		0.003

		0.95<F<1.00		0.09		0		0		0		0		0		0.01		0.21		0.17		0.01		0.049		1.30980392		0.09		0.07		0.11		0.14		0.58		0.4		0.08		0.18		0.01		0.11		0.177		0		0		0.04		0		0		0		0		0		0.33		0		0.037		0		0		0		0		0		0		0		0		0		0		0

		1.00<F<1.05		0.03		0		0		0		0		0		0.02		0.09		0.1		0		0.024		1.6197887583		0.03		0.06		0.12		0.09		0.69		0.24		0.1		0.21		0.03		0.09		0.166		0		0		0.04		0		0		0		0		0		0.07		0		0.011		0		0		0		0		0		0		0		0		0		0		0

		1.05<F<1.10		0.11		0		0		0		0		0		0		0.08		0.06		0		0.025		1.6020599913		0.15		0.06		0.12		0.06		0.5		0.14		0.03		0.13		0		0.15		0.134		0		0		0		0		0		0		0		0		0.15		0		0.015		0		0		0		0		0		0		0		0		0		0		0

		1.10<F<1.15		0.09		0		0		0		0		0		0		0.09		0.08		0		0.026		1.585026652		0.07		0.08		0.04		0.06		0.29		0.29		0.11		0.11		0.04		0.14		0.123		0		0		0		0		0		0		0		0		0.35		0		0.035		0		0		0		0		0		0		0		0		0		0		0

		1.15<F<1.20		0.11		0		0		0		0		0		0		0.03		0		0		0.014		1.8538719643		0.09		0.07		0.22		0.24		0.36		0.12		0.02		0.31		0		0.06		0.149		0		0		0		0		0		0		0		0		0.35		0		0.035		0		0		0		0		0		0		0		0		0		0		0

		1.20<F<1.25		0.06		0		0		0		0		0		0		0.01		0.04		0		0.011		1.9586073148		0.06		0.12		0.21		0.09		0.32		0.18		0.01		0.27		0.09		0.02		0.137		0		0		0		0		0		0		0		0		0.19		0		0.019		0		0		0		0		0		0		0		0		0		0		0

		1.25<F<1.30		0.08		0		0		0		0		0		0		0		0		0		0.008		2.096910013		0.1		0.08		0.34		0.08		0.23		0.24		0.01		0.09		0.05		0.02		0.124		0		0		0		0		0		0		0		0		0.2		0		0.02		0		0		0		0		0		0		0		0		0		0		0

		1.30<F<1.35		0.02		0		0		0		0		0		0		0		0		0		0.002		2.6989700043		0.14		0		0.16		0.04		0.1		0.05		0.01		0.09		0.03		0.02		0.064		0		0		0		0		0		0		0		0		0.1		0		0.01		0		0		0		0		0		0		0		0		0		0		0

		1.35<F<1.40		0.04		0		0		0		0		0		0		0		0		0		0.004		2.3979400087		0.09		0		0.26		0.06		0.18		0		0.02		0.06		0.01		0.02		0.07		0		0		0		0		0		0		0		0		0.03		0		0.003		0		0		0		0		0		0		0		0		0		0		0

		1.40<F<1.45		0.1		0		0		0		0		0		0		0		0		0		0.01		2		0.06		0		0.24		0.02		0.23		0		0.01		0.14		0.09		0.03		0.082		0		0		0		0		0		0		0		0		0.07		0		0.007		0		0		0		0		0		0		0		0		0		0		0

		1.45<F<1.50		0.07		0		0		0		0		0		0		0		0		0		0.007		2.15490196		0.14		0		0.2		0.03		0.15		0		0.02		0.17		0.15		0.05		0.091		0		0		0		0		0		0		0		0		0.04		0		0.004		0		0		0		0		0		0		0		0		0		0		0

		1.50<F<1.55		0.1		0		0		0		0		0		0		0		0		0		0.01		2		0.08		0		0.17		0.01		0.16		0		0.03		0.09		0.13		0.01		0.068		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.55<F<1.60		0.1		0		0		0		0		0		0		0		0		0		0.01		2		0.05		0		0.13		0.04		0.16		0		0.06		0.2		0.23		0.05		0.092		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.60<F<1.65		0.04		0		0		0		0		0		0		0		0		0		0.004		2.3979400087		0.17		0		0.24		0.03		0.08		0		0.02		0.38		0.36		0.05		0.133		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.65<F<1.70		0.04		0		0		0		0		0		0		0		0		0		0.004		2.3979400087		0.45		0		0.26		0.02		0.11		0		0.03		0.44		0.43		0.03		0.177		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.70<F<1.75		0.02		0		0		0		0		0		0		0		0		0		0.002		2.6989700043		0.13		0		0.21		0.03		0.06		0		0.07		0.29		0.43		0.02		0.124		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.75<F<1.80		0.02		0		0		0		0		0		0		0		0		0		0.002		2.6989700043		0.11		0		0.29		0.03		0		0		0.04		0.29		0.29		0.02		0.107		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.80<F<1.85		0		0		0		0		0		0		0		0		0		0		0		0		0.06		0		0.32		0.04		0		0		0.08		0.29		0.27		0.06		0.112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.85<F<1.90		0		0		0		0		0		0		0		0		0		0		0		0		0.04		0		0.22		0.03		0		0		0.06		0.35		0.3		0.02		0.102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.90<F<1.95		0		0		0.19		0		0		0		0		0		0		0		0.019		1.721246399		0.05		0		0.32		0.03		0		0		0.01		0.41		0.29		0		0.111		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95<F<2.00		0		0		0.23		0		0		0		0		0		0		0		0.023		1.638272164		0		0		0.16		0		0		0		0		0.61		0.37		0.03		0.117		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.00<F<2.05		0		0		0.54		0		0		0		0		0		0		0		0.054		1.2676062402		0		0		0.25		0		0		0		0		0.48		0.45		0.01		0.119		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.05<F<2.10		0		0		1.78		0		0		0		0		0		0		0		0.178		0.7495799977		0		0		0.29		0		0		0		0		0.35		0.37		0.01		0.102		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.10<F<2.15		0		0		1.74		0		0		0		0		0		0		0		0.174		0.7594507517		0		0		0.13		0		0		0		0		0.51		0.22		0.02		0.088		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		2.95<F<3.00		0.04		0		0		0		0		0		0		0		0		0		0.004		4		0		0		0		0.02		0		0		0		0		0.04		0		0.07		0.013		13		1.1139433523		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.00<F<3.05		0.16		0		0.02		0		0		0		0		0		0		0		0.018		18		0		0		0		0.03		0		0		0		0		0.14		0		0.04		0.021		21		1.3222192947		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.05<F<3.10		0.08		0		0		0		0		0		0		0		0		0		0.008		8		0		0		0		0.04		0		0		0		0		0.08		0		0.03		0.015		15		1.1760912591		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.10<F<3.15		0.04		0		0		0		0		0		0		0		0		0		0.004		4		0		0		0		0.03		0		0		0		0		0.13		0		0.06		0.022		22		1.3424226808		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.15<F<3.20		0.06		0		0.02		0		0		0		0		0		0		0		0.008		8		0		0		0		0.06		0		0		0		0		0.36		0		0.07		0.049		49		1.69019608		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.20<F<3.25		0.04		0		0		0		0		0		0		0		0		0		0.004		4		0		0		0		0.11		0		0		0		0		0.39		0		0.06		0.056		56		1.748188027		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.25<F<3.30		0.02		0		0.02		0		0		0		0		0		0		0		0.004		4		0		0		0		0.05		0		0		0		0		0.3		0		0		0.035		35		1.5440680444		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.30<F<3.35		0.04		0		0		0		0		0		0		0		0		0		0.004		4		0		0		0		0.01		0		0		0		0		0.03		0		0		0.004		4		0.6020599913		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.35<F<3.40		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0		0		0		0.01		0		0		0		0		0.04		0		0		0.005		5		0.6989700043		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.40<F<3.45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.01		0		0		0		0		0.04		0		0		0.005		5		0.6989700043		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.45<F<3.50		0.02		0		0		0		0		0		0		0		0		0		0.002		2		0		0		0		0.01		0		0		0		0		0.03		0		0		0.004		4		0.6020599913		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.50<F<3.55		0.02		0		0		0		0		0		0		0		0		0		0.002		2		0		0		0		0.02		0		0		0		0		0.08		0		0		0.01		10		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.55<F<3.60		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.02		0		0		0		0		0.08		0		0		0.01		10		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.60<F<3.65		0.02		0		0		0		0		0		0		0		0		0		0.002		2		0		0		0		0.02		0		0		0		0		0.08		0		0		0.01		10		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.65<F<3.70		0.02		0		0		0		0		0		0		0		0		0		0.002		2		0		0		0		0		0		0		0		0		0.08		0		0		0.008		8		0.903089987		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.70<F<3.75		0		0		0.04		0		0		0		0		0		0		0		0.004		4		0		0		0		0		0		0		0		0		0.03		0		0		0.003		3		0.4771212547		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.75<F<3.80		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.80<F<3.85		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.85<F<3.90		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.90<F<3.95		0		0		0.02		0		0		0		0		0		0		0		0.002		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.95<F<4.00		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Manual																										No FF																										No Z-FF																										Full FF

				Subj.#																				Avg.		St. Dev.				Subj.#																				Avg.		St. Dev.				Subj.#																				Avg.		St. Dev.				Subj.#																				Avg.		St. Dev.

				2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11								2		3		4		5		6		7		8		9		10		11

		Length of Trial (s)		11.46		6.02		26.1		10.7		10.92		24.06		5.38		22.86		11.24		10.68		13.942		7.5242744944				13.87		9.95		21.33		17.37		23.11		24.28		7.1		14.45		13.24		13.28		15.798		5.6446253689				16.27		15.77		18.24		14.48		19.22		17.79		8.86		17.23		14.2		9.95		15.201		3.4476608818				14.61		7.79		18.47		13.41		16.64		17.89		7		16.29		10.22		9.25		13.157		4.2863531508

		0.1		0.05												Manual		Full Force Feedback		No Axial Force Feedback		No Force Feedback

		0.5		0.1												13.942		13.157		15.201		15.798

		0.9		0.15										St Dev		7.5242744944		4.2863531508		3.4476608818		5.6446253689
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