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LAMPIRAN 1 

DOKUMENTASI ALAT 

      

 

       

 

         

 

SENSOR GYRO(MPU6050) 

MOTOR BLDC OUTRUNNER 

KESELURUHAN SISTEM 

QUADCOPTER 
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LAMPIRAN 2 

DATA PENGUJIAN
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Data pengujian seluruh sistem Quadcopter dengan setpoint 0o 

Setpoint Roll Pitch Yaw Error Roll Error Pith Error Yaw 

0 0.1 0 -0.12 -0.1 0 0.12 

0 0.11 0.02 0.03 -0.11 -0.02 -0.03 

0 0.05 0 0.12 -0.05 0 -0.12 

0 0.05 0 0.26 -0.05 0 -0.26 

0 0.1 0 0.41 -0.1 0 -0.41 

0 0.12 0.03 0.45 -0.12 -0.03 -0.45 

0 0.08 0.02 0.52 -0.08 -0.02 -0.52 

0 0.09 -0.01 0.56 -0.09 0.01 -0.56 

0 0.09 -0.03 0.57 -0.09 0.03 -0.57 

0 0.1 0 0.68 -0.1 0 -0.68 

0 0.08 -0.04 0.66 -0.08 0.04 -0.66 

0 0.1 -0.03 0.6 -0.1 0.03 -0.6 

0 0.14 -0.04 0.55 -0.14 0.04 -0.55 

0 0.1 0.02 0.52 -0.1 -0.02 -0.52 

0 0.09 0.06 0.47 -0.09 -0.06 -0.47 

0 0.13 0.1 0.44 -0.13 -0.1 -0.44 

0 0.13 0.08 0.49 -0.13 -0.08 -0.49 

0 0.13 0.07 0.48 -0.13 -0.07 -0.48 

0 0.2 0.08 0.39 -0.2 -0.08 -0.39 

0 0.17 0.04 0.47 -0.17 -0.04 -0.47 

0 0.15 0.04 0.49 -0.15 -0.04 -0.49 

0 0.15 0.07 0.57 -0.15 -0.07 -0.57 

0 0.15 0.08 0.61 -0.15 -0.08 -0.61 

0 0.17 0.1 0.64 -0.17 -0.1 -0.64 

0 0.16 0.1 0.65 -0.16 -0.1 -0.65 

0 0.17 0.09 0.56 -0.17 -0.09 -0.56 

0 0.21 0.06 0.52 -0.21 -0.06 -0.52 

0 0.22 0.02 0.53 -0.22 -0.02 -0.53 

0 0.13 0.04 0.51 -0.13 -0.04 -0.51 

0 0.13 0.07 0.44 -0.13 -0.07 -0.44 

0 0.12 0.06 0.44 -0.12 -0.06 -0.44 

0 0.13 0.08 0.41 -0.13 -0.08 -0.41 

0 0.12 0.1 0.45 -0.12 -0.1 -0.45 

0 0.13 0.08 0.47 -0.13 -0.08 -0.47 

0 0.14 0.06 0.52 -0.14 -0.06 -0.52 

0 0.15 0.05 0.46 -0.15 -0.05 -0.46 

0 0.12 0.05 0.47 -0.12 -0.05 -0.47 

0 0.09 0.03 0.52 -0.09 -0.03 -0.52 

0 0.13 0.07 0.48 -0.13 -0.07 -0.48 

0 0.14 0.12 0.51 -0.14 -0.12 -0.51 
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0 0.08 0.1 0.53 -0.08 -0.1 -0.53 

0 0.07 0.13 0.47 -0.07 -0.13 -0.47 

0 0.1 0.08 0.45 -0.1 -0.08 -0.45 

0 0.11 0.12 0.55 -0.11 -0.12 -0.55 

0 0.15 0.1 0.54 -0.15 -0.1 -0.54 

0 0.14 0.08 0.51 -0.14 -0.08 -0.51 

0 0.18 0.09 0.45 -0.18 -0.09 -0.45 

0 0.18 0.09 0.44 -0.18 -0.09 -0.44 

0 0.21 0.08 0.45 -0.21 -0.08 -0.45 

0 0.18 0.07 0.44 -0.18 -0.07 -0.44 

0 0.15 0.09 0.48 -0.15 -0.09 -0.48 

0 0.12 0.09 0.42 -0.12 -0.09 -0.42 

0 0.06 0.06 0.58 -0.06 -0.06 -0.58 

0 0.11 0.11 0.56 -0.11 -0.11 -0.56 

0 0.12 0.12 0.46 -0.12 -0.12 -0.46 

0 0.14 0.12 0.4 -0.14 -0.12 -0.4 

0 0.17 0.1 0.41 -0.17 -0.1 -0.41 

0 0.21 0.1 0.44 -0.21 -0.1 -0.44 

0 0.15 0.13 0.53 -0.15 -0.13 -0.53 

0 0.17 0.15 0.53 -0.17 -0.15 -0.53 

0 0.17 0.14 0.5 -0.17 -0.14 -0.5 

0 0.13 0.16 0.5 -0.13 -0.16 -0.5 

0 0.11 0.12 0.56 -0.11 -0.12 -0.56 

0 0.09 0.11 0.59 -0.09 -0.11 -0.59 

0 0.14 0.1 0.53 -0.14 -0.1 -0.53 

0 0.16 0.12 0.55 -0.16 -0.12 -0.55 

0 0.18 0.09 0.56 -0.18 -0.09 -0.56 

0 0.18 0.1 0.48 -0.18 -0.1 -0.48 

0 0.18 0.07 0.47 -0.18 -0.07 -0.47 

0 0.19 0.13 0.41 -0.19 -0.13 -0.41 

0 0.17 0.13 0.4 -0.17 -0.13 -0.4 

0 0.13 0.09 0.46 -0.13 -0.09 -0.46 

0 0.12 0.04 0.5 -0.12 -0.04 -0.5 

0 0.09 0.03 0.5 -0.09 -0.03 -0.5 

0 0.08 0.04 0.54 -0.08 -0.04 -0.54 

0 0.1 0.05 0.46 -0.1 -0.05 -0.46 

0 0.09 0.05 0.42 -0.09 -0.05 -0.42 

0 0.13 0.05 0.45 -0.13 -0.05 -0.45 

0 0.17 0.07 0.47 -0.17 -0.07 -0.47 

0 0.24 0.11 0.45 -0.24 -0.11 -0.45 

0 0.2 0.02 0.45 -0.2 -0.02 -0.45 

0 0.24 0.02 0.47 -0.24 -0.02 -0.47 
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0 0.25 -0.03 0.56 -0.25 0.03 -0.56 

0 0.22 -0.02 0.56 -0.22 0.02 -0.56 

0 0.15 -0.01 0.43 -0.15 0.01 -0.43 

0 0.2 0.02 0.39 -0.2 -0.02 -0.39 

0 0.27 -0.03 0.47 -0.27 0.03 -0.47 

0 0.2 0 0.49 -0.2 0 -0.49 

0 0.17 -0.09 0.47 -0.17 0.09 -0.47 

0 0.2 -0.08 0.45 -0.2 0.08 -0.45 

0 0.22 0.03 0.52 -0.22 -0.03 -0.52 

0 0.16 -0.03 0.36 -0.16 0.03 -0.36 

0 0.14 -0.02 0.39 -0.14 0.02 -0.39 

0 -0.08 -0.21 0.38 0.08 0.21 -0.38 

0 -0.01 -0.23 0.31 0.01 0.23 -0.31 

0 0.07 -0.19 0.36 -0.07 0.19 -0.36 

0 0.05 -0.11 0.42 -0.05 0.11 -0.42 

0 0.14 -0.02 0.58 -0.14 0.02 -0.58 

0 0.11 -0.03 0.64 -0.11 0.03 -0.64 

0 0.16 -0.02 0.61 -0.16 0.02 -0.61 

0 0.1 -0.04 0.68 -0.1 0.04 -0.68 

0 0.2 -0.42 0.63 -0.2 0.42 -0.63 

0 0.23 -0.6 0.51 -0.23 0.6 -0.51 

0 0.42 -0.35 0.52 -0.42 0.35 -0.52 

0 0.53 0.05 0.36 -0.53 -0.05 -0.36 

0 0.58 -0.04 0.47 -0.58 0.04 -0.47 

0 0.67 0.08 0.53 -0.67 -0.08 -0.53 

0 1.04 0.35 0.71 -1.04 -0.35 -0.71 

0 0.78 0.18 1.44 -0.78 -0.18 -1.44 

0 1 -0.4 1.79 -1 0.4 -1.79 

0 1 -0.89 1.59 -1 0.89 -1.59 

0 0.92 -0.95 0.92 -0.92 0.95 -0.92 

0 0.83 -0.1 0.17 -0.83 0.1 -0.17 

0 -0.81 0.17 0.04 0.81 -0.17 -0.04 

0 -2.09 0.8 -0.18 2.09 -0.8 0.18 

0 -2.28 0.9 -0.21 2.28 -0.9 0.21 

0 -0.53 0.25 0.08 0.53 -0.25 -0.08 

0 1.8 -0.99 0.37 -1.8 0.99 -0.37 

0 3.44 -1.26 0.32 -3.44 1.26 -0.32 

0 2.81 0.1 0.4 -2.81 -0.1 -0.4 

0 0.37 1.66 0.42 -0.37 -1.66 -0.42 

0 -1.59 2.59 -0.28 1.59 -2.59 0.28 

0 -1.54 2.36 -0.47 1.54 -2.36 0.47 

0 -0.36 0.96 -0.24 0.36 -0.96 0.24 
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0 1.59 -0.45 0.42 -1.59 0.45 -0.42 

0 2.37 -1.22 0.93 -2.37 1.22 -0.93 

0 1.22 -0.97 0.71 -1.22 0.97 -0.71 

0 -0.21 -0.21 0.43 0.21 0.21 -0.43 

0 -0.22 0.25 0.21 0.22 -0.25 -0.21 

0 0.49 0.1 0.14 -0.49 -0.1 -0.14 

0 0.51 -0.2 -0.08 -0.51 0.2 0.08 

0 -0.26 0.34 -0.35 0.26 -0.34 0.35 

0 -0.76 0.44 -0.27 0.76 -0.44 0.27 

0 0.07 -0.56 0.04 -0.07 0.56 -0.04 

0 1.64 -2.31 0.09 -1.64 2.31 -0.09 

0 -0.06 -0.98 0.12 0.06 0.98 -0.12 

0 -1.22 0.25 -0.3 1.22 -0.25 0.3 

0 -0.64 0.16 -0.31 0.64 -0.16 0.31 

0 -0.63 0.07 -0.39 0.63 -0.07 0.39 

0 -0.68 0.16 -0.26 0.68 -0.16 0.26 

0 -0.71 0.23 -0.24 0.71 -0.23 0.24 

0 -0.8 0.22 -0.07 0.8 -0.22 0.07 

0 -0.74 0.22 0.06 0.74 -0.22 -0.06 

0 -0.65 0.11 0.22 0.65 -0.11 -0.22 

0 -0.52 0.05 0.22 0.52 -0.05 -0.22 

0 -0.38 0.02 0.27 0.38 -0.02 -0.27 

0 -0.31 -0.01 0.33 0.31 0.01 -0.33 

0 -0.28 -0.11 0.41 0.28 0.11 -0.41 

0 -0.25 -0.12 0.44 0.25 0.12 -0.44 

0 -0.18 -0.13 0.42 0.18 0.13 -0.42 

0 -0.08 -0.08 0.43 0.08 0.08 -0.43 

0 -0.08 -0.11 0.37 0.08 0.11 -0.37 

0 -0.03 -0.06 0.34 0.03 0.06 -0.34 

0 0.06 -0.04 0.37 -0.06 0.04 -0.37 

0 0.06 -0.02 0.39 -0.06 0.02 -0.39 

0 0.03 0.02 0.31 -0.03 -0.02 -0.31 

0 0.06 -0.02 0.36 -0.06 0.02 -0.36 

0 0.04 -0.03 0.43 -0.04 0.03 -0.43 

0 0.05 0.02 0.45 -0.05 -0.02 -0.45 

0 0.06 0.05 0.41 -0.06 -0.05 -0.41 

0 0.12 0.06 0.4 -0.12 -0.06 -0.4 

0 0.08 0.08 0.41 -0.08 -0.08 -0.41 

0 0.06 0.09 0.37 -0.06 -0.09 -0.37 

0 0.05 0.05 0.28 -0.05 -0.05 -0.28 

0 0.07 0.02 0.31 -0.07 -0.02 -0.31 

0 0.11 -0.05 0.33 -0.11 0.05 -0.33 
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0 0.16 -0.06 0.33 -0.16 0.06 -0.33 

0 0.17 -0.02 0.38 -0.17 0.02 -0.38 

0 0.14 -0.03 0.41 -0.14 0.03 -0.41 

0 0 -0.19 0.47 0 0.19 -0.47 

0 0.11 -0.55 0.51 -0.11 0.55 -0.51 

0 0.33 -0.63 0.43 -0.33 0.63 -0.43 

0 0.23 -0.74 0.34 -0.23 0.74 -0.34 

0 0.37 -0.23 0.37 -0.37 0.23 -0.37 

0 -0.22 0.95 0.4 0.22 -0.95 -0.4 

0 -0.35 1.66 0.77 0.35 -1.66 -0.77 

0 -0.61 1.58 0.78 0.61 -1.58 -0.78 

0 -0.56 0.89 0.41 0.56 -0.89 -0.41 

0 -0.41 0.28 0.04 0.41 -0.28 -0.04 

0 0.72 -0.14 -0.07 -0.72 0.14 0.07 

0 1.65 0.18 0.1 -1.65 -0.18 -0.1 

0 1.59 0.71 0.51 -1.59 -0.71 -0.51 

0 0.2 0.74 0.53 -0.2 -0.74 -0.53 

0 -1.58 0.94 0.23 1.58 -0.94 -0.23 

0 -0.63 -0.27 0.54 0.63 0.27 -0.54 

0 0.39 -0.25 0.7 -0.39 0.25 -0.7 

0 1.42 -0.45 0.84 -1.42 0.45 -0.84 

0 2.69 -0.55 1.04 -2.69 0.55 -1.04 

0 2.65 -0.67 1.21 -2.65 0.67 -1.21 

0 1.77 -0.3 0.97 -1.77 0.3 -0.97 

0 0.57 0.49 0.56 -0.57 -0.49 -0.56 

0 -0.54 1.11 0.08 0.54 -1.11 -0.08 

0 -0.6 0.9 -0.25 0.6 -0.9 0.25 

0 0.64 0.14 0.07 -0.64 -0.14 -0.07 

0 2.17 -1.13 0.64 -2.17 1.13 -0.64 

0 2.31 -1.36 0.83 -2.31 1.36 -0.83 

0 0.67 -0.65 0.51 -0.67 0.65 -0.51 

0 -0.64 0.29 0.2 0.64 -0.29 -0.2 

0 -0.92 0.34 -0.26 0.92 -0.34 0.26 

0 0.19 -0.27 -0.11 -0.19 0.27 0.11 

0 1.44 -0.95 0.4 -1.44 0.95 -0.4 

0 1.84 -1.23 0.99 -1.84 1.23 -0.99 

0 2.4 -0.53 1.32 -2.4 0.53 -1.32 

0 2.38 -0.04 1.37 -2.38 0.04 -1.37 

0 1.76 -0.51 0.86 -1.76 0.51 -0.86 

0 0.93 -0.73 0.43 -0.93 0.73 -0.43 

0 -0.22 -0.35 0.29 0.22 0.35 -0.29 

0 -1.15 0.47 0.43 1.15 -0.47 -0.43 
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0 -1.17 1.19 0.45 1.17 -1.19 -0.45 

0 -0.77 0.86 0.02 0.77 -0.86 -0.02 

0 0.05 0.19 0.01 -0.05 -0.19 -0.01 

0 1.27 -0.86 0.26 -1.27 0.86 -0.26 

0 1.59 -1.02 0.55 -1.59 1.02 -0.55 

0 0.65 -0.16 0.65 -0.65 0.16 -0.65 

0 -0.68 0.67 0.48 0.68 -0.67 -0.48 

0 -0.96 0.7 0.32 0.96 -0.7 -0.32 

0 -0.6 0.21 0.62 0.6 -0.21 -0.62 

0 0.33 -0.18 1.77 -0.33 0.18 -1.77 

0 1.56 -0.8 2.21 -1.56 0.8 -2.21 

0 1.32 -0.94 0.95 -1.32 0.94 -0.95 

0 -0.64 0.16 -0.11 0.64 -0.16 0.11 

0 -1.95 1.17 -0.18 1.95 -1.17 0.18 

0 -1.2 0.69 0.09 1.2 -0.69 -0.09 

0 0.54 -0.51 0.62 -0.54 0.51 -0.62 

0 1.2 -0.97 0.68 -1.2 0.97 -0.68 

0 0.31 -0.17 0.5 -0.31 0.17 -0.5 

0 -0.07 0.49 0.26 0.07 -0.49 -0.26 

0 0.69 0.11 0.17 -0.69 -0.11 -0.17 

0 1 -0.59 -0.08 -1 0.59 0.08 

0 0.51 -0.33 -0.13 -0.51 0.33 0.13 

0 -0.4 0.87 -0.18 0.4 -0.87 0.18 

0 -0.93 1.65 0.06 0.93 -1.65 -0.06 

0 -0.07 0.93 0.2 0.07 -0.93 -0.2 

0 1.08 -0.55 0.15 -1.08 0.55 -0.15 

0 1.32 -0.76 0.17 -1.32 0.76 -0.17 

0 0.06 0.35 0.05 -0.06 -0.35 -0.05 

0 -1.13 1.39 -0.09 1.13 -1.39 0.09 

0 -1.09 1.15 0.26 1.09 -1.15 -0.26 

0 0.21 -0.24 0.58 -0.21 0.24 -0.58 

0 1.97 -1.29 0.91 -1.97 1.29 -0.91 

0 2.29 -1.78 0.72 -2.29 1.78 -0.72 

0 0.65 -0.87 0.27 -0.65 0.87 -0.27 

0 -1.49 0.92 -0.06 1.49 -0.92 0.06 

0 -1.95 1.81 -0.01 1.95 -1.81 0.01 

0 -0.19 0.9 0.48 0.19 -0.9 -0.48 

0 1.92 -1.29 0.74 -1.92 1.29 -0.74 

0 2.47 -2.7 0.6 -2.47 2.7 -0.6 

0 1.22 -1.57 0.45 -1.22 1.57 -0.45 

0 -0.46 0.51 0.37 0.46 -0.51 -0.37 

0 -1.15 1.44 0.47 1.15 -1.44 -0.47 
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0 -0.27 1.06 0.76 0.27 -1.06 -0.76 

0 0.85 0.11 0.87 -0.85 -0.11 -0.87 

0 0.76 -0.38 0.62 -0.76 0.38 -0.62 

0 -0.46 0.42 0.11 0.46 -0.42 -0.11 

0 -1.56 1.44 -0.13 1.56 -1.44 0.13 

0 -0.91 1.48 0.1 0.91 -1.48 -0.1 

0 0.87 0.26 0.56 -0.87 -0.26 -0.56 

0 1.9 -1.8 0.66 -1.9 1.8 -0.66 

0 1.66 -1.47 0.38 -1.66 1.47 -0.38 

0 0.07 0.78 0.25 -0.07 -0.78 -0.25 

0 -1.04 2.76 0.31 1.04 -2.76 -0.31 

0 -1.35 2.42 0.39 1.35 -2.42 -0.39 

0 -0.66 -0.16 0.3 0.66 0.16 -0.3 

0 1.09 -1.49 0.06 -1.09 1.49 -0.06 

0 1.62 -0.64 -0.02 -1.62 0.64 0.02 

0 0.94 1.31 0.44 -0.94 -1.31 -0.44 

0 -0.22 1.91 0.67 0.22 -1.91 -0.67 

0 -0.87 0.48 0.36 0.87 -0.48 -0.36 

0 0.2 -0.4 0.24 -0.2 0.4 -0.24 

0 1.07 -0.28 0.55 -1.07 0.28 -0.55 

0 1.06 0.24 0.77 -1.06 -0.24 -0.77 

0 0.09 -0.13 0.66 -0.09 0.13 -0.66 

0 -0.66 -1.19 0.19 0.66 1.19 -0.19 

0 -0.12 -0.66 -0.14 0.12 0.66 0.14 

0 0.39 0.74 0.47 -0.39 -0.74 -0.47 

0 0.37 1.26 1.22 -0.37 -1.26 -1.22 

0 -0.39 -0.61 0.83 0.39 0.61 -0.83 

0 0.03 -1.77 0.27 -0.03 1.77 -0.27 

0 1.09 -1.07 0.11 -1.09 1.07 -0.11 

0 1.24 0.27 0.61 -1.24 -0.27 -0.61 

0 0.31 0.16 0.84 -0.31 -0.16 -0.84 

0 -0.76 -1.51 0.15 0.76 1.51 -0.15 

0 0.07 -1.08 -0.56 -0.07 1.08 0.56 

0 -0.11 0.06 -0.52 0.11 -0.06 0.52 

0 -0.74 1.22 0.19 0.74 -1.22 -0.19 

0 -0.83 1.26 0.56 0.83 -1.26 -0.56 

0 -0.41 0.07 0.43 0.41 -0.07 -0.43 

0 0.46 -1.3 0.28 -0.46 1.3 -0.28 

0 1.4 -0.68 0.6 -1.4 0.68 -0.6 

0 1.05 0.65 1.03 -1.05 -0.65 -1.03 

0 -0.46 0.67 0.8 0.46 -0.67 -0.8 

0 -1.38 -0.5 -0.04 1.38 0.5 0.04 
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0 -0.48 -0.64 -0.54 0.48 0.64 0.54 

0 0.83 0.11 -0.15 -0.83 -0.11 0.15 

0 1.22 0.4 0.56 -1.22 -0.4 -0.56 

0 0.5 -0.57 1.11 -0.5 0.57 -1.11 

0 -0.01 -1.71 1.03 0.01 1.71 -1.03 

0 1.03 -0.58 0.47 -1.03 0.58 -0.47 

0 0.98 0.86 0.22 -0.98 -0.86 -0.22 

0 0.08 1.31 0.34 -0.08 -1.31 -0.34 

0 -0.7 -0.16 0.31 0.7 0.16 -0.31 

0 -0.31 -1.51 -0.02 0.31 1.51 0.02 

0 0.13 -1.93 -0.47 -0.13 1.93 0.47 

0 0.77 -0.41 -0.25 -0.77 0.41 0.25 

0 1.03 1.36 0.47 -1.03 -1.36 -0.47 

0 -0.24 1.02 0.93 0.24 -1.02 -0.93 

0 -1.26 -0.19 0.65 1.26 0.19 -0.65 

0 -0.61 -0.22 0.08 0.61 0.22 -0.08 

0 0.22 0.41 -0.04 -0.22 -0.41 0.04 

0 1.17 1.72 0.15 -1.17 -1.72 -0.15 

0 0.29 1.27 0.67 -0.29 -1.27 -0.67 

0 -1.18 -0.95 0.89 1.18 0.95 -0.89 

0 -0.64 -1.78 0.39 0.64 1.78 -0.39 

0 0.34 -1.15 0.22 -0.34 1.15 -0.22 

0 0.59 0.44 0.49 -0.59 -0.44 -0.49 

0 0.25 1.68 0.75 -0.25 -1.68 -0.75 

0 -0.53 0.8 0.76 0.53 -0.8 -0.76 

0 -0.78 -1.24 0.46 0.78 1.24 -0.46 

0 0.13 -1.89 -0.14 -0.13 1.89 0.14 

0 1.41 0.01 0.08 -1.41 -0.01 -0.08 

0 1.75 2.21 0.76 -1.75 -2.21 -0.76 

0 0.31 1.92 1.4 -0.31 -1.92 -1.4 

0 -1.76 -1.12 0.71 1.76 1.12 -0.71 

0 -0.77 -1.87 -0.7 0.77 1.87 0.7 

0 0.2 -1.19 -0.68 -0.2 1.19 0.68 

0 0.86 0.71 0.37 -0.86 -0.71 -0.37 

0 0.88 1.91 1.6 -0.88 -1.91 -1.6 

0 0.77 1.85 1.64 -0.77 -1.85 -1.64 

0 -0.2 -0.38 0.47 0.2 0.38 -0.47 

0 -0.41 -1.55 -1.1 0.41 1.55 1.1 

0 -0.28 -0.58 -1.67 0.28 0.58 1.67 

0 -0.12 2.05 -0.61 0.12 -2.05 0.61 

0 -0.42 3.56 1.13 0.42 -3.56 -1.13 

0 -0.79 2.16 1.69 0.79 -2.16 -1.69 
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0 -0.16 -0.13 0.79 0.16 0.13 -0.79 

0 0.28 -1.43 -0.15 -0.28 1.43 0.15 

0 0.46 -0.2 -0.39 -0.46 0.2 0.39 

0 0.54 2.06 0.02 -0.54 -2.06 -0.02 

0 0.26 2.39 1.18 -0.26 -2.39 -1.18 

0 0.29 0.14 1.54 -0.29 -0.14 -1.54 

0 1.03 -2.3 0.83 -1.03 2.3 -0.83 

0 0.91 -3.4 -0.41 -0.91 3.4 0.41 

0 0.05 -1.46 -1.01 -0.05 1.46 1.01 

0 -1.1 1.69 -0.71 1.1 -1.69 0.71 

0 -2.29 3.33 0.2 2.29 -3.33 -0.2 

0 -1.73 2.53 0.77 1.73 -2.53 -0.77 

0 -0.88 0.51 0.34 0.88 -0.51 -0.34 

0 -0.44 -0.61 -0.69 0.44 0.61 0.69 

0 -1.29 -0.51 -1.5 1.29 0.51 1.5 

0 -1.58 0.97 -1.08 1.58 -0.97 1.08 

0 -0.74 1.67 0.65 0.74 -1.67 -0.65 

0 1.11 0.8 2.3 -1.11 -0.8 -2.3 

0 2.6 -1.56 2.07 -2.6 1.56 -2.07 

0 1.95 -2.62 0.64 -1.95 2.62 -0.64 

0 -0.32 -1.8 -0.93 0.32 1.8 0.93 

0 -2.54 0.54 -1.28 2.54 -0.54 1.28 

0 -2.7 2.11 -0.4 2.7 -2.11 0.4 

0 -0.98 1.88 1.06 0.98 -1.88 -1.06 

0 1.19 -0.28 1.72 -1.19 0.28 -1.72 

0 2.33 -2.37 1.11 -2.33 2.37 -1.11 

0 1.43 -2.07 -0.31 -1.43 2.07 0.31 

0 -1.21 0.04 -0.57 1.21 -0.04 0.57 

0 -2.84 2.02 -0.38 2.84 -2.02 0.38 

0 -1.76 2.06 0.64 1.76 -2.06 -0.64 

0 0.89 0.55 1.82 -0.89 -0.55 -1.82 

0 2.77 -1.52 1.7 -2.77 1.52 -1.7 

0 1.82 -1.5 0.17 -1.82 1.5 -0.17 

0 -0.98 0.23 -0.49 0.98 -0.23 0.49 

0 -2.33 2.31 -0.07 2.33 -2.31 0.07 

0 -1 2.1 0.9 1 -2.1 -0.9 

0 1.57 0.29 1.77 -1.57 -0.29 -1.77 

0 2.4 -1.2 0.6 -2.4 1.2 -0.6 

0 0.45 -0.85 -0.58 -0.45 0.85 0.58 

0 -1.77 0.93 -0.31 1.77 -0.93 0.31 

0 -1.76 1.06 0.58 1.76 -1.06 -0.58 

0 0.55 -0.8 1.2 -0.55 0.8 -1.2 



54 

 

54 

 

0 2.27 -2.24 1.03 -2.27 2.24 -1.03 

0 1.49 -1.42 0.64 -1.49 1.42 -0.64 

0 -0.38 1.08 0.77 0.38 -1.08 -0.77 

0 -0.98 1.68 1.38 0.98 -1.68 -1.38 

0 -0.42 0.54 0.71 0.42 -0.54 -0.71 

0 -0.95 0.56 0.43 0.95 -0.56 -0.43 

0 -0.93 1.4 0.78 0.93 -1.4 -0.78 

0 0.21 -0.18 1.04 -0.21 0.18 -1.04 

0 1.7 -2.66 0.67 -1.7 2.66 -0.67 

0 2.27 -3.77 0.87 -2.27 3.77 -0.87 

0 1.55 -2.48 1.31 -1.55 2.48 -1.31 

0 0.1 -0.4 1.13 -0.1 0.4 -1.13 

0 -1.09 1.11 0.97 1.09 -1.11 -0.97 

0 -1.41 0.8 0.43 1.41 -0.8 -0.43 

0 -0.73 -0.29 0.1 0.73 0.29 -0.1 

0 -0.17 -1.62 -0.06 0.17 1.62 0.06 

0 1.2 -0.47 0.03 -1.2 0.47 -0.03 

0 0 0.7 0.56 0 -0.7 -0.56 

0 -0.9 2.46 0.39 0.9 -2.46 -0.39 

0 1.02 2.3 0.11 -1.02 -2.3 -0.11 

0 1.43 4.62 -0.23 -1.43 -4.62 0.23 

0 1.26 3.8 -0.29 -1.26 -3.8 0.29 

0 0.97 2.96 -0.25 -0.97 -2.96 0.25 

0 0.79 2.2 -0.14 -0.79 -2.2 0.14 

0 0.77 1.89 -0.02 -0.77 -1.89 0.02 

0 0.99 1.97 0.03 -0.99 -1.97 -0.03 

0 0.89 1.64 0.16 -0.89 -1.64 -0.16 

0 0.91 1.32 0.37 -0.91 -1.32 -0.37 

0 0.74 1.05 0.29 -0.74 -1.05 -0.29 

0 0.65 0.89 0.24 -0.65 -0.89 -0.24 

0 0.59 0.66 0.2 -0.59 -0.66 -0.2 

0 0.55 0.55 0.26 -0.55 -0.55 -0.26 

0 0.53 0.5 0.23 -0.53 -0.5 -0.23 

0 0.46 0.47 0.32 -0.46 -0.47 -0.32 

0 0.41 0.42 0.28 -0.41 -0.42 -0.28 

0 0.35 0.39 0.38 -0.35 -0.39 -0.38 

0 0.32 0.36 0.38 -0.32 -0.36 -0.38 

0 0.3 0.34 0.35 -0.3 -0.34 -0.35 

0 0.26 0.32 0.4 -0.26 -0.32 -0.4 

0 0.23 0.24 0.37 -0.23 -0.24 -0.37 

0 0.19 0.23 0.39 -0.19 -0.23 -0.39 

0 0.21 0.21 0.37 -0.21 -0.21 -0.37 
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0 0.21 0.2 0.38 -0.21 -0.2 -0.38 

0 0.24 0.16 0.44 -0.24 -0.16 -0.44 

0 0.21 0.16 0.42 -0.21 -0.16 -0.42 

0 0.2 0.1 0.47 -0.2 -0.1 -0.47 

0 0.25 0.1 0.46 -0.25 -0.1 -0.46 

0 0.22 0.11 0.54 -0.22 -0.11 -0.54 

0 0.24 0.14 0.57 -0.24 -0.14 -0.57 

0 0.21 0.13 0.55 -0.21 -0.13 -0.55 

0 0.24 0.18 0.56 -0.24 -0.18 -0.56 

0 0.21 0.1 0.59 -0.21 -0.1 -0.59 

0 0.19 0.13 0.58 -0.19 -0.13 -0.58 

0 0.25 0.12 0.55 -0.25 -0.12 -0.55 

0 0.27 0.11 0.54 -0.27 -0.11 -0.54 

0 0.24 0.12 0.56 -0.24 -0.12 -0.56 

0 0.28 0.13 0.49 -0.28 -0.13 -0.49 

0 0.27 0.11 0.48 -0.27 -0.11 -0.48 

0 0.29 0.11 0.44 -0.29 -0.11 -0.44 

0 0.26 0.11 0.44 -0.26 -0.11 -0.44 

0 0.26 0.13 0.45 -0.26 -0.13 -0.45 

0 0.24 0.13 0.44 -0.24 -0.13 -0.44 

0 0.22 0.12 0.44 -0.22 -0.12 -0.44 

0 0.25 0.12 0.38 -0.25 -0.12 -0.38 

0 0.28 0.15 0.32 -0.28 -0.15 -0.32 

0 0.27 0.18 0.3 -0.27 -0.18 -0.3 

0 0.23 0.17 0.31 -0.23 -0.17 -0.31 

0 0.25 0.13 0.35 -0.25 -0.13 -0.35 

0 0.28 0.09 0.44 -0.28 -0.09 -0.44 

0 0.28 0.09 0.48 -0.28 -0.09 -0.48 

0 0.26 0.13 0.44 -0.26 -0.13 -0.44 

0 0.26 0.13 0.47 -0.26 -0.13 -0.47 

0 0.26 0.14 0.46 -0.26 -0.14 -0.46 

0 0.26 0.18 0.37 -0.26 -0.18 -0.37 

0 0.27 0.18 0.41 -0.27 -0.18 -0.41 

0 0.27 0.17 0.36 -0.27 -0.17 -0.36 

0 0.28 0.18 0.35 -0.28 -0.18 -0.35 

0 0.24 0.17 0.39 -0.24 -0.17 -0.39 

0 0.26 0.19 0.4 -0.26 -0.19 -0.4 

0 0.26 0.18 0.45 -0.26 -0.18 -0.45 

0 0.24 0.17 0.46 -0.24 -0.17 -0.46 

0 0.22 0.14 0.49 -0.22 -0.14 -0.49 

0 0.21 0.14 0.46 -0.21 -0.14 -0.46 

0 0.17 0.15 0.53 -0.17 -0.15 -0.53 
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0 0.23 0.15 0.5 -0.23 -0.15 -0.5 

0 0.25 0.13 0.43 -0.25 -0.13 -0.43 

0 0.24 0.13 0.39 -0.24 -0.13 -0.39 

0 0.22 0.1 0.37 -0.22 -0.1 -0.37 

0 0.18 0.1 0.33 -0.18 -0.1 -0.33 

0 0.22 0.09 0.35 -0.22 -0.09 -0.35 

0 0.27 0.08 0.41 -0.27 -0.08 -0.41 

0 0.25 0.1 0.45 -0.25 -0.1 -0.45 

0 0.26 0.1 0.46 -0.26 -0.1 -0.46 

0 0.26 0.09 0.49 -0.26 -0.09 -0.49 

0 0.23 0.11 0.58 -0.23 -0.11 -0.58 

0 0.22 0.11 0.57 -0.22 -0.11 -0.57 

0 0.22 0.1 0.55 -0.22 -0.1 -0.55 

0 0.22 0.09 0.49 -0.22 -0.09 -0.49 

0 0.22 0.06 0.48 -0.22 -0.06 -0.48 

0 0.24 0.08 0.48 -0.24 -0.08 -0.48 

0 0.21 0.11 0.46 -0.21 -0.11 -0.46 

0 0.24 0.07 0.39 -0.24 -0.07 -0.39 

0 0.22 0.11 0.42 -0.22 -0.11 -0.42 

0 0.21 0.11 0.32 -0.21 -0.11 -0.32 

0 0.23 0.09 0.34 -0.23 -0.09 -0.34 

0 0.23 0.1 0.27 -0.23 -0.1 -0.27 

0 0.23 0.15 0.32 -0.23 -0.15 -0.32 

0 0.24 0.12 0.41 -0.24 -0.12 -0.41 

0 0.18 0.12 0.41 -0.18 -0.12 -0.41 

0 0.19 0.12 0.4 -0.19 -0.12 -0.4 

0 0.19 0.1 0.45 -0.19 -0.1 -0.45 

0 0.23 0.14 0.46 -0.23 -0.14 -0.46 

0 0.21 0.16 0.39 -0.21 -0.16 -0.39 

0 0.21 0.14 0.3 -0.21 -0.14 -0.3 

0 0.19 0.13 0.27 -0.19 -0.13 -0.27 

0 0.21 0.16 0.35 -0.21 -0.16 -0.35 

0 0.19 0.12 0.44 -0.19 -0.12 -0.44 

0 0.22 0.12 0.44 -0.22 -0.12 -0.44 

0 0.2 0.14 0.38 -0.2 -0.14 -0.38 

0 0.23 0.13 0.37 -0.23 -0.13 -0.37 

0 0.26 0.12 0.32 -0.26 -0.12 -0.32 

0 0.24 0.15 0.33 -0.24 -0.15 -0.33 

0 0.19 0.14 0.32 -0.19 -0.14 -0.32 

0 0.14 0.15 0.37 -0.14 -0.15 -0.37 

0 0.12 0.17 0.28 -0.12 -0.17 -0.28 

0 0.14 0.15 0.27 -0.14 -0.15 -0.27 
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0 0.18 0.15 0.27 -0.18 -0.15 -0.27 

0 0.19 0.14 0.28 -0.19 -0.14 -0.28 

0 0.18 0.13 0.27 -0.18 -0.13 -0.27 

0 0.19 0.14 0.26 -0.19 -0.14 -0.26 

0 0.18 0.12 0.31 -0.18 -0.12 -0.31 

0 0.18 0.12 0.36 -0.18 -0.12 -0.36 

0 0.25 0.12 0.36 -0.25 -0.12 -0.36 

0 0.27 0.07 0.31 -0.27 -0.07 -0.31 

0 0.27 0.06 0.34 -0.27 -0.06 -0.34 

0 0.21 0.08 0.4 -0.21 -0.08 -0.4 

0 0.17 0.09 0.36 -0.17 -0.09 -0.36 

0 0.16 0.08 0.27 -0.16 -0.08 -0.27 

0 0.18 0.07 0.34 -0.18 -0.07 -0.34 

0 0.22 0.1 0.35 -0.22 -0.1 -0.35 

0 0.2 0.1 0.35 -0.2 -0.1 -0.35 

0 0.19 0.13 0.41 -0.19 -0.13 -0.41 

0 0.2 0.11 0.38 -0.2 -0.11 -0.38 

0 0.2 0.17 0.35 -0.2 -0.17 -0.35 

0 0.2 0.14 0.41 -0.2 -0.14 -0.41 

0 0.17 0.1 0.44 -0.17 -0.1 -0.44 

0 0.2 0.06 0.44 -0.2 -0.06 -0.44 

0 0.2 0.07 0.41 -0.2 -0.07 -0.41 

0 0.25 0.08 0.39 -0.25 -0.08 -0.39 

0 0.33 0.06 0.44 -0.33 -0.06 -0.44 

0 0.34 0.08 0.4 -0.34 -0.08 -0.4 

0 0.31 0.12 0.39 -0.31 -0.12 -0.39 

0 0.31 0.12 0.37 -0.31 -0.12 -0.37 

0 0.3 0.13 0.38 -0.3 -0.13 -0.38 

0 0.26 0.12 0.44 -0.26 -0.12 -0.44 

0 0.28 0.14 0.46 -0.28 -0.14 -0.46 

0 0.33 0.1 0.46 -0.33 -0.1 -0.46 

0 0.32 0.07 0.48 -0.32 -0.07 -0.48 

0 0.27 0.06 0.38 -0.27 -0.06 -0.38 

0 0.28 0.06 0.39 -0.28 -0.06 -0.39 

0 0.32 0.09 0.36 -0.32 -0.09 -0.36 

0 0.31 0.08 0.39 -0.31 -0.08 -0.39 

0 0.31 0.08 0.34 -0.31 -0.08 -0.34 

0 0.29 0.06 0.31 -0.29 -0.06 -0.31 

0 0.26 0.07 0.28 -0.26 -0.07 -0.28 

0 0.27 0.07 0.26 -0.27 -0.07 -0.26 

0 0.3 0.1 0.26 -0.3 -0.1 -0.26 

0 0.27 0.13 0.26 -0.27 -0.13 -0.26 
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0 0.28 0.13 0.23 -0.28 -0.13 -0.23 

0 0.27 0.13 0.24 -0.27 -0.13 -0.24 

0 0.22 0.16 0.29 -0.22 -0.16 -0.29 

0 0.21 0.17 0.37 -0.21 -0.17 -0.37 

0 0.21 0.2 0.35 -0.21 -0.2 -0.35 

0 0.2 0.17 0.34 -0.2 -0.17 -0.34 

0 0.24 0.16 0.32 -0.24 -0.16 -0.32 

0 0.21 0.17 0.33 -0.21 -0.17 -0.33 

0 0.17 0.17 0.33 -0.17 -0.17 -0.33 

0 0.19 0.15 0.33 -0.19 -0.15 -0.33 

0 0.22 0.13 0.38 -0.22 -0.13 -0.38 

0 0.21 0.13 0.35 -0.21 -0.13 -0.35 

0 0.2 0.16 0.28 -0.2 -0.16 -0.28 

0 0.25 0.16 0.29 -0.25 -0.16 -0.29 

0 0.28 0.14 0.3 -0.28 -0.14 -0.3 

0 0.32 0.11 0.31 -0.32 -0.11 -0.31 

0 0.25 0.12 0.28 -0.25 -0.12 -0.28 

0 0.28 0.12 0.24 -0.28 -0.12 -0.24 

0 0.27 0.08 0.26 -0.27 -0.08 -0.26 

0 0.24 0.08 0.31 -0.24 -0.08 -0.31 

0 0.22 0.12 0.31 -0.22 -0.12 -0.31 

0 0.22 0.14 0.35 -0.22 -0.14 -0.35 

0 0.22 0.17 0.35 -0.22 -0.17 -0.35 

0 0.23 0.15 0.38 -0.23 -0.15 -0.38 

0 0.28 0.14 0.41 -0.28 -0.14 -0.41 

0 0.26 0.15 0.33 -0.26 -0.15 -0.33 

0 0.22 0.12 0.36 -0.22 -0.12 -0.36 

0 0.22 0.15 0.43 -0.22 -0.15 -0.43 

0 0.24 0.18 0.41 -0.24 -0.18 -0.41 

0 0.23 0.14 0.38 -0.23 -0.14 -0.38 

0 0.22 0.17 0.39 -0.22 -0.17 -0.39 

0 0.27 0.14 0.37 -0.27 -0.14 -0.37 

0 0.25 0.15 0.48 -0.25 -0.15 -0.48 

0 0.25 0.17 0.46 -0.25 -0.17 -0.46 

0 0.23 0.14 0.46 -0.23 -0.14 -0.46 

0 0.26 0.14 0.44 -0.26 -0.14 -0.44 

0 0.28 0.13 0.53 -0.28 -0.13 -0.53 

0 0.24 0.12 0.5 -0.24 -0.12 -0.5 

0 0.23 0.11 0.46 -0.23 -0.11 -0.46 

0 0.23 0.11 0.5 -0.23 -0.11 -0.5 

0 0.22 0.16 0.49 -0.22 -0.16 -0.49 

0 0.21 0.19 0.49 -0.21 -0.19 -0.49 
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0 0.16 0.21 0.42 -0.16 -0.21 -0.42 

0 0.17 0.17 0.38 -0.17 -0.17 -0.38 

0 0.2 0.18 0.39 -0.2 -0.18 -0.39 

0 0.21 0.16 0.41 -0.21 -0.16 -0.41 

0 0.24 0.17 0.37 -0.24 -0.17 -0.37 

0 0.22 0.14 0.37 -0.22 -0.14 -0.37 

0 0.2 0.16 0.41 -0.2 -0.16 -0.41 

0 0.21 0.11 0.38 -0.21 -0.11 -0.38 

0 0.24 0.14 0.44 -0.24 -0.14 -0.44 

0 0.22 0.12 0.4 -0.22 -0.12 -0.4 

0 0.24 0.11 0.44 -0.24 -0.11 -0.44 

0 0.23 0.16 0.45 -0.23 -0.16 -0.45 

0 0.24 0.16 0.41 -0.24 -0.16 -0.41 

0 0.16 0.16 0.37 -0.16 -0.16 -0.37 

0 0.13 0.19 0.28 -0.13 -0.19 -0.28 

0 0.15 0.17 0.34 -0.15 -0.17 -0.34 

0 0.14 0.13 0.31 -0.14 -0.13 -0.31 

0 0.17 0.13 0.31 -0.17 -0.13 -0.31 

0 0.24 0.08 0.28 -0.24 -0.08 -0.28 

0 0.23 0.12 0.19 -0.23 -0.12 -0.19 

0 0.28 0.14 0.22 -0.28 -0.14 -0.22 

0 0.29 0.15 0.27 -0.29 -0.15 -0.27 

0 0.34 0.12 0.35 -0.34 -0.12 -0.35 

0 0.37 0.18 0.35 -0.37 -0.18 -0.35 

0 0.35 0.15 0.36 -0.35 -0.15 -0.36 

0 0.33 0.19 0.41 -0.33 -0.19 -0.41 

0 0.32 0.17 0.4 -0.32 -0.17 -0.4 

0 0.32 0.13 0.39 -0.32 -0.13 -0.39 

0 0.28 0.19 0.41 -0.28 -0.19 -0.41 

0 0.31 0.2 0.44 -0.31 -0.2 -0.44 

0 0.35 0.2 0.44 -0.35 -0.2 -0.44 

0 0.32 0.15 0.43 -0.32 -0.15 -0.43 

0 0.35 0.16 0.4 -0.35 -0.16 -0.4 

0 0.34 0.16 0.43 -0.34 -0.16 -0.43 

0 0.34 0.14 0.38 -0.34 -0.14 -0.38 

0 0.29 0.16 0.39 -0.29 -0.16 -0.39 

0 0.32 0.15 0.46 -0.32 -0.15 -0.46 

0 0.31 0.16 0.49 -0.31 -0.16 -0.49 

0 0.29 0.15 0.43 -0.29 -0.15 -0.43 

0 0.33 0.13 0.38 -0.33 -0.13 -0.38 

0 0.32 0.16 0.38 -0.32 -0.16 -0.38 

0 0.3 0.14 0.44 -0.3 -0.14 -0.44 
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0 0.31 0.18 0.33 -0.31 -0.18 -0.33 

0 0.31 0.2 0.23 -0.31 -0.2 -0.23 

0 0.29 0.19 0.27 -0.29 -0.19 -0.27 

0 0.28 0.14 0.27 -0.28 -0.14 -0.27 

0 0.26 0.12 0.23 -0.26 -0.12 -0.23 

0 0.24 0.16 0.23 -0.24 -0.16 -0.23 

0 0.25 0.15 0.27 -0.25 -0.15 -0.27 

0 0.23 0.15 0.33 -0.23 -0.15 -0.33 

0 0.19 0.18 0.28 -0.19 -0.18 -0.28 

0 0.17 0.14 0.3 -0.17 -0.14 -0.3 

0 0.21 0.1 0.37 -0.21 -0.1 -0.37 

0 0.16 0.09 0.4 -0.16 -0.09 -0.4 

0 0.21 0.1 0.46 -0.21 -0.1 -0.46 

0 0.18 0.11 0.51 -0.18 -0.11 -0.51 

0 0.18 0.13 0.51 -0.18 -0.13 -0.51 

0 0.21 0.12 0.52 -0.21 -0.12 -0.52 

0 0.19 0.11 0.55 -0.19 -0.11 -0.55 

0 0.16 0.09 0.51 -0.16 -0.09 -0.51 

0 0.21 0.1 0.51 -0.21 -0.1 -0.51 

0 0.21 0.08 0.49 -0.21 -0.08 -0.49 

0 0.23 0.05 0.47 -0.23 -0.05 -0.47 

0 0.21 0.04 0.49 -0.21 -0.04 -0.49 

0 0.18 0.08 0.51 -0.18 -0.08 -0.51 

0 0.17 0.1 0.46 -0.17 -0.1 -0.46 

0 0.17 0.1 0.47 -0.17 -0.1 -0.47 

0 0.22 0.14 0.5 -0.22 -0.14 -0.5 

0 0.21 0.15 0.44 -0.21 -0.15 -0.44 

0 0.24 0.17 0.51 -0.24 -0.17 -0.51 

0 0.24 0.2 0.48 -0.24 -0.2 -0.48 

0 0.2 0.18 0.45 -0.2 -0.18 -0.45 

0 0.22 0.2 0.53 -0.22 -0.2 -0.53 

0 0.24 0.18 0.49 -0.24 -0.18 -0.49 

0 0.24 0.17 0.44 -0.24 -0.17 -0.44 

0 0.23 0.19 0.41 -0.23 -0.19 -0.41 

0 0.22 0.16 0.49 -0.22 -0.16 -0.49 

0 0.24 0.11 0.52 -0.24 -0.11 -0.52 

0 0.23 0.12 0.46 -0.23 -0.12 -0.46 

0 0.16 0.09 0.44 -0.16 -0.09 -0.44 

0 0.18 0.1 0.48 -0.18 -0.1 -0.48 

0 0.18 0.15 0.49 -0.18 -0.15 -0.49 

0 0.22 0.15 0.44 -0.22 -0.15 -0.44 

0 0.21 0.17 0.39 -0.21 -0.17 -0.39 



61 

 

61 

 

0 0.19 0.19 0.39 -0.19 -0.19 -0.39 

0 0.18 0.18 0.32 -0.18 -0.18 -0.32 

0 0.18 0.15 0.33 -0.18 -0.15 -0.33 

0 0.2 0.14 0.33 -0.2 -0.14 -0.33 

0 0.19 0.14 0.34 -0.19 -0.14 -0.34 

0 0.21 0.13 0.35 -0.21 -0.13 -0.35 

0 0.24 0.12 0.37 -0.24 -0.12 -0.37 

0 0.22 0.15 0.34 -0.22 -0.15 -0.34 

0 0.25 0.15 0.36 -0.25 -0.15 -0.36 

0 0.23 0.2 0.36 -0.23 -0.2 -0.36 

0 0.2 0.18 0.36 -0.2 -0.18 -0.36 

0 0.26 0.19 0.36 -0.26 -0.19 -0.36 

0 0.28 0.19 0.41 -0.28 -0.19 -0.41 

0 0.29 0.18 0.44 -0.29 -0.18 -0.44 

0 0.28 0.16 0.43 -0.28 -0.16 -0.43 

0 0.25 0.14 0.48 -0.25 -0.14 -0.48 

0 0.24 0.17 0.46 -0.24 -0.17 -0.46 

0 0.25 0.19 0.34 -0.25 -0.19 -0.34 

0 0.24 0.23 0.31 -0.24 -0.23 -0.31 

0 0.25 0.19 0.3 -0.25 -0.19 -0.3 

0 0.29 0.19 0.33 -0.29 -0.19 -0.33 

0 0.29 0.17 0.33 -0.29 -0.17 -0.33 

0 0.3 0.15 0.37 -0.3 -0.15 -0.37 

0 0.29 0.15 0.41 -0.29 -0.15 -0.41 

0 0.28 0.15 0.41 -0.28 -0.15 -0.41 

0 0.3 0.17 0.41 -0.3 -0.17 -0.41 

0 0.29 0.19 0.43 -0.29 -0.19 -0.43 

0 0.29 0.15 0.45 -0.29 -0.15 -0.45 

0 0.31 0.15 0.37 -0.31 -0.15 -0.37 

0 0.28 0.15 0.33 -0.28 -0.15 -0.33 

0 0.28 0.15 0.33 -0.28 -0.15 -0.33 

0 0.29 0.13 0.29 -0.29 -0.13 -0.29 

0 0.28 0.13 0.34 -0.28 -0.13 -0.34 

0 0.24 0.12 0.33 -0.24 -0.12 -0.33 

0 0.21 0.17 0.37 -0.21 -0.17 -0.37 

0 0.19 0.15 0.33 -0.19 -0.15 -0.33 

0 0.25 0.08 0.3 -0.25 -0.08 -0.3 

0 0.28 0.09 0.3 -0.28 -0.09 -0.3 

0 0.3 0.11 0.32 -0.3 -0.11 -0.32 

0 0.27 0.06 0.35 -0.27 -0.06 -0.35 

0 0.23 0.08 0.34 -0.23 -0.08 -0.34 

0 0.24 0.09 0.35 -0.24 -0.09 -0.35 
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0 0.26 0.1 0.31 -0.26 -0.1 -0.31 

0 0.28 0.13 0.26 -0.28 -0.13 -0.26 

0 0.3 0.09 0.26 -0.3 -0.09 -0.26 

0 0.36 0.11 0.24 -0.36 -0.11 -0.24 

0 0.34 0.09 0.27 -0.34 -0.09 -0.27 

0 0.29 0.13 0.25 -0.29 -0.13 -0.25 

0 0.24 0.15 0.31 -0.24 -0.15 -0.31 

0 0.23 0.13 0.3 -0.23 -0.13 -0.3 

0 0.31 0.16 0.32 -0.31 -0.16 -0.32 

0 0.32 0.16 0.34 -0.32 -0.16 -0.34 

0 0.3 0.17 0.38 -0.3 -0.17 -0.38 

0 0.26 0.16 0.37 -0.26 -0.16 -0.37 

0 0.27 0.13 0.43 -0.27 -0.13 -0.43 

0 0.32 0.08 0.45 -0.32 -0.08 -0.45 

0 0.33 0.13 0.47 -0.33 -0.13 -0.47 

0 0.37 0.17 0.43 -0.37 -0.17 -0.43 

0 0.38 0.16 0.42 -0.38 -0.16 -0.42 

0 0.33 0.13 0.38 -0.33 -0.13 -0.38 

0 0.27 0.09 0.38 -0.27 -0.09 -0.38 

0 0.25 0.06 0.46 -0.25 -0.06 -0.46 

0 0.3 0.1 0.4 -0.3 -0.1 -0.4 

0 0.31 0.13 0.39 -0.31 -0.13 -0.39 

0 0.36 0.13 0.38 -0.36 -0.13 -0.38 

0 0.38 0.13 0.38 -0.38 -0.13 -0.38 

0 0.36 0.14 0.34 -0.36 -0.14 -0.34 

0 0.31 0.12 0.37 -0.31 -0.12 -0.37 

0 0.26 0.12 0.34 -0.26 -0.12 -0.34 

0 0.34 0.1 0.34 -0.34 -0.1 -0.34 

0 0.3 0.12 0.4 -0.3 -0.12 -0.4 

0 0.31 0.12 0.4 -0.31 -0.12 -0.4 

0 0.34 0.11 0.38 -0.34 -0.11 -0.38 

0 0.33 0.08 0.37 -0.33 -0.08 -0.37 

0 0.33 0.05 0.35 -0.33 -0.05 -0.35 

0 0.33 0.04 0.33 -0.33 -0.04 -0.33 

0 0.28 0.07 0.32 -0.28 -0.07 -0.32 

0 0.28 0.05 0.32 -0.28 -0.05 -0.32 

0 0.27 0.06 0.29 -0.27 -0.06 -0.29 

0 0.24 0.08 0.29 -0.24 -0.08 -0.29 

0 0.28 0.12 0.32 -0.28 -0.12 -0.32 

0 0.27 0.13 0.23 -0.27 -0.13 -0.23 

0 0.27 0.17 0.23 -0.27 -0.17 -0.23 

0 0.29 0.12 0.21 -0.29 -0.12 -0.21 
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0 0.3 0.1 0.17 -0.3 -0.1 -0.17 

0 0.31 0.16 0.19 -0.31 -0.16 -0.19 

0 0.28 0.19 0.19 -0.28 -0.19 -0.19 

0 0.3 0.17 0.24 -0.3 -0.17 -0.24 

0 0.31 0.18 0.27 -0.31 -0.18 -0.27 

0 0.31 0.16 0.22 -0.31 -0.16 -0.22 

0 0.34 0.13 0.23 -0.34 -0.13 -0.23 

0 0.33 0.07 0.31 -0.33 -0.07 -0.31 

0 0.33 0.1 0.32 -0.33 -0.1 -0.32 

0 0.34 0.09 0.32 -0.34 -0.09 -0.32 

0 0.3 0.11 0.29 -0.3 -0.11 -0.29 

0 0.27 0.13 0.33 -0.27 -0.13 -0.33 

0 0.27 0.11 0.3 -0.27 -0.11 -0.3 

0 0.26 0.12 0.35 -0.26 -0.12 -0.35 

0 0.28 0.15 0.38 -0.28 -0.15 -0.38 

0 0.27 0.13 0.35 -0.27 -0.13 -0.35 

0 0.26 0.1 0.39 -0.26 -0.1 -0.39 

0 0.25 0.12 0.4 -0.25 -0.12 -0.4 

0 0.3 0.11 0.43 -0.3 -0.11 -0.43 

0 0.27 0.14 0.37 -0.27 -0.14 -0.37 

0 0.23 0.15 0.47 -0.23 -0.15 -0.47 

0 0.25 0.15 0.5 -0.25 -0.15 -0.5 

0 0.19 0.14 0.43 -0.19 -0.14 -0.43 

0 0.23 0.14 0.46 -0.23 -0.14 -0.46 

0 0.23 0.15 0.47 -0.23 -0.15 -0.47 

0 0.25 0.14 0.42 -0.25 -0.14 -0.42 

0 0.29 0.14 0.37 -0.29 -0.14 -0.37 

0 0.25 0.15 0.37 -0.25 -0.15 -0.37 

0 0.25 0.18 0.37 -0.25 -0.18 -0.37 

0 0.28 0.16 0.39 -0.28 -0.16 -0.39 

0 0.28 0.17 0.34 -0.28 -0.17 -0.34 

0 0.25 0.19 0.38 -0.25 -0.19 -0.38 

0 0.22 0.18 0.35 -0.22 -0.18 -0.35 

0 0.23 0.15 0.41 -0.23 -0.15 -0.41 

0 0.24 0.19 0.38 -0.24 -0.19 -0.38 

0 0.28 0.2 0.34 -0.28 -0.2 -0.34 

0 0.28 0.2 0.3 -0.28 -0.2 -0.3 

0 0.26 0.19 0.27 -0.26 -0.19 -0.27 

0 0.25 0.23 0.33 -0.25 -0.23 -0.33 

0 0.24 0.19 0.39 -0.24 -0.19 -0.39 

0 0.26 0.22 0.3 -0.26 -0.22 -0.3 

0 0.27 0.19 0.29 -0.27 -0.19 -0.29 
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0 0.25 0.18 0.34 -0.25 -0.18 -0.34 

0 0.27 0.2 0.27 -0.27 -0.2 -0.27 

0 0.26 0.18 0.36 -0.26 -0.18 -0.36 

0 0.29 0.18 0.33 -0.29 -0.18 -0.33 

0 0.32 0.16 0.36 -0.32 -0.16 -0.36 

0 0.29 0.15 0.38 -0.29 -0.15 -0.38 

0 0.23 0.16 0.36 -0.23 -0.16 -0.36 

0 0.25 0.17 0.34 -0.25 -0.17 -0.34 

0 0.25 0.17 0.32 -0.25 -0.17 -0.32 

0 0.27 0.19 0.27 -0.27 -0.19 -0.27 

0 0.26 0.1 0.28 -0.26 -0.1 -0.28 

0 0.32 0.11 0.29 -0.32 -0.11 -0.29 

0 0.31 0.13 0.26 -0.31 -0.13 -0.26 

0 0.31 0.12 0.3 -0.31 -0.12 -0.3 

0 0.35 0.14 0.33 -0.35 -0.14 -0.33 

0 0.31 0.13 0.35 -0.31 -0.13 -0.35 

0 0.33 0.16 0.3 -0.33 -0.16 -0.3 

0 0.37 0.13 0.27 -0.37 -0.13 -0.27 

0 0.33 0.19 0.33 -0.33 -0.19 -0.33 

0 0.34 0.18 0.31 -0.34 -0.18 -0.31 

0 0.33 0.19 0.24 -0.33 -0.19 -0.24 

0 0.33 0.18 0.33 -0.33 -0.18 -0.33 

0 0.3 0.14 0.35 -0.3 -0.14 -0.35 

0 0.26 0.17 0.37 -0.26 -0.17 -0.37 

0 0.26 0.17 0.4 -0.26 -0.17 -0.4 

0 0.22 0.13 0.35 -0.22 -0.13 -0.35 

0 0.24 0.13 0.37 -0.24 -0.13 -0.37 

0 0.24 0.16 0.37 -0.24 -0.16 -0.37 

0 0.22 0.2 0.38 -0.22 -0.2 -0.38 

0 0.24 0.19 0.4 -0.24 -0.19 -0.4 

0 0.24 0.15 0.34 -0.24 -0.15 -0.34 

0 0.22 0.12 0.4 -0.22 -0.12 -0.4 

0 0.22 0.11 0.42 -0.22 -0.11 -0.42 

0 0.23 0.07 0.37 -0.23 -0.07 -0.37 

0 0.25 0.1 0.42 -0.25 -0.1 -0.42 

0 0.21 0.13 0.39 -0.21 -0.13 -0.39 

0 0.24 0.09 0.39 -0.24 -0.09 -0.39 

0 0.23 0.09 0.3 -0.23 -0.09 -0.3 

0 0.23 0.09 0.28 -0.23 -0.09 -0.28 

0 0.28 0.12 0.28 -0.28 -0.12 -0.28 

0 0.29 0.12 0.27 -0.29 -0.12 -0.27 

0 0.32 0.1 0.23 -0.32 -0.1 -0.23 
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0 0.29 0.08 0.19 -0.29 -0.08 -0.19 

0 0.27 0.1 0.17 -0.27 -0.1 -0.17 

0 0.28 0.08 0.26 -0.28 -0.08 -0.26 

0 0.25 0.09 0.25 -0.25 -0.09 -0.25 

0 0.25 0.08 0.27 -0.25 -0.08 -0.27 

0 0.26 0.04 0.25 -0.26 -0.04 -0.25 

0 0.26 0.03 0.3 -0.26 -0.03 -0.3 

0 0.28 0.06 0.31 -0.28 -0.06 -0.31 

0 0.33 0.11 0.29 -0.33 -0.11 -0.29 

0 0.31 0.09 0.29 -0.31 -0.09 -0.29 

0 0.3 0.1 0.33 -0.3 -0.1 -0.33 

0 0.29 0.16 0.29 -0.29 -0.16 -0.29 

0 0.26 0.14 0.28 -0.26 -0.14 -0.28 

0 0.27 0.1 0.34 -0.27 -0.1 -0.34 

0 0.26 0.09 0.32 -0.26 -0.09 -0.32 

0 0.26 0.09 0.34 -0.26 -0.09 -0.34 

0 0.27 0.09 0.34 -0.27 -0.09 -0.34 

0 0.27 0.1 0.34 -0.27 -0.1 -0.34 

0 0.24 0.14 0.37 -0.24 -0.14 -0.37 

0 0.27 0.15 0.32 -0.27 -0.15 -0.32 

0 0.28 0.14 0.36 -0.28 -0.14 -0.36 

0 0.27 0.15 0.38 -0.27 -0.15 -0.38 

0 0.28 0.11 0.3 -0.28 -0.11 -0.3 

0 0.3 0.09 0.3 -0.3 -0.09 -0.3 

0 0.32 0.09 0.3 -0.32 -0.09 -0.3 

0 0.24 0.08 0.24 -0.24 -0.08 -0.24 

0 0.25 0.1 0.32 -0.25 -0.1 -0.32 

0 0.27 0.12 0.36 -0.27 -0.12 -0.36 

0 0.26 0.11 0.37 -0.26 -0.11 -0.37 

0 0.27 0.15 0.37 -0.27 -0.15 -0.37 

0 0.29 0.14 0.3 -0.29 -0.14 -0.3 

0 0.28 0.13 0.35 -0.28 -0.13 -0.35 

0 0.27 0.11 0.33 -0.27 -0.11 -0.33 

0 0.28 0.07 0.36 -0.28 -0.07 -0.36 

0 0.28 0.07 0.32 -0.28 -0.07 -0.32 

0 0.28 0.02 0.39 -0.28 -0.02 -0.39 

0 0.25 0.03 0.37 -0.25 -0.03 -0.37 

0 0.25 0.05 0.41 -0.25 -0.05 -0.41 

0 0.19 0.1 0.45 -0.19 -0.1 -0.45 

0 0.23 0.07 0.49 -0.23 -0.07 -0.49 

0 0.23 0.09 0.44 -0.23 -0.09 -0.44 

0 0.19 0.06 0.46 -0.19 -0.06 -0.46 
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0 0.22 0.06 0.37 -0.22 -0.06 -0.37 

0 0.22 0.1 0.37 -0.22 -0.1 -0.37 

0 0.22 0.09 0.43 -0.22 -0.09 -0.43 

0 0.22 0.1 0.39 -0.22 -0.1 -0.39 

0 0.24 0.09 0.36 -0.24 -0.09 -0.36 

0 0.27 0.11 0.38 -0.27 -0.11 -0.38 

0 0.31 0.16 0.31 -0.31 -0.16 -0.31 

0 0.32 0.15 0.28 -0.32 -0.15 -0.28 

0 0.35 0.12 0.29 -0.35 -0.12 -0.29 

0 0.36 0.16 0.3 -0.36 -0.16 -0.3 

0 0.4 0.15 0.32 -0.4 -0.15 -0.32 

0 0.37 0.16 0.32 -0.37 -0.16 -0.32 

0 0.38 0.14 0.26 -0.38 -0.14 -0.26 

0 0.41 0.13 0.26 -0.41 -0.13 -0.26 

0 0.4 0.13 0.31 -0.4 -0.13 -0.31 

0 0.33 0.12 0.28 -0.33 -0.12 -0.28 

0 0.29 0.13 0.3 -0.29 -0.13 -0.3 

0 0.22 0.07 0.29 -0.22 -0.07 -0.29 

0 0.24 0.09 0.33 -0.24 -0.09 -0.33 

0 0.25 0.11 0.37 -0.25 -0.11 -0.37 

0 0.23 0.15 0.34 -0.23 -0.15 -0.34 

0 0.24 0.15 0.38 -0.24 -0.15 -0.38 

0 0.23 0.16 0.33 -0.23 -0.16 -0.33 

0 0.22 0.17 0.39 -0.22 -0.17 -0.39 

0 0.26 0.18 0.41 -0.26 -0.18 -0.41 

0 0.26 0.15 0.39 -0.26 -0.15 -0.39 

0 0.28 0.14 0.34 -0.28 -0.14 -0.34 

0 0.32 0.16 0.4 -0.32 -0.16 -0.4 

0 0.3 0.16 0.39 -0.3 -0.16 -0.39 

0 0.29 0.16 0.38 -0.29 -0.16 -0.38 

0 0.3 0.13 0.33 -0.3 -0.13 -0.33 

0 0.27 0.13 0.31 -0.27 -0.13 -0.31 

0 0.3 0.09 0.34 -0.3 -0.09 -0.34 

0 0.31 0.09 0.36 -0.31 -0.09 -0.36 

0 0.29 0.11 0.35 -0.29 -0.11 -0.35 

0 0.3 0.11 0.4 -0.3 -0.11 -0.4 

0 0.29 0.13 0.44 -0.29 -0.13 -0.44 

0 0.27 0.15 0.41 -0.27 -0.15 -0.41 

0 0.29 0.17 0.45 -0.29 -0.17 -0.45 

0 0.32 0.13 0.4 -0.32 -0.13 -0.4 

0 0.31 0.14 0.41 -0.31 -0.14 -0.41 

0 0.3 0.17 0.45 -0.3 -0.17 -0.45 
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0 0.3 0.16 0.49 -0.3 -0.16 -0.49 

0 0.29 0.18 0.43 -0.29 -0.18 -0.43 

0 0.3 0.21 0.4 -0.3 -0.21 -0.4 

0 0.32 0.16 0.43 -0.32 -0.16 -0.43 

0 0.31 0.18 0.45 -0.31 -0.18 -0.45 

0 0.34 0.2 0.37 -0.34 -0.2 -0.37 

0 0.34 0.16 0.32 -0.34 -0.16 -0.32 

0 0.3 0.17 0.3 -0.3 -0.17 -0.3 

0 0.29 0.17 0.31 -0.29 -0.17 -0.31 

0 0.27 0.16 0.35 -0.27 -0.16 -0.35 

0 0.23 0.14 0.3 -0.23 -0.14 -0.3 

0 0.23 0.14 0.34 -0.23 -0.14 -0.34 

0 0.23 0.15 0.31 -0.23 -0.15 -0.31 

0 0.22 0.17 0.38 -0.22 -0.17 -0.38 

0 0.25 0.18 0.4 -0.25 -0.18 -0.4 

0 0.23 0.17 0.4 -0.23 -0.17 -0.4 

0 0.22 0.16 0.4 -0.22 -0.16 -0.4 

0 0.23 0.18 0.4 -0.23 -0.18 -0.4 

0 0.23 0.15 0.41 -0.23 -0.15 -0.41 

0 0.27 0.18 0.42 -0.27 -0.18 -0.42 

0 0.26 0.15 0.32 -0.26 -0.15 -0.32 

0 0.27 0.13 0.33 -0.27 -0.13 -0.33 

0 0.23 0.09 0.37 -0.23 -0.09 -0.37 

0 0.23 0.03 0.37 -0.23 -0.03 -0.37 

0 0.19 0.05 0.4 -0.19 -0.05 -0.4 

0 0.18 0.07 0.36 -0.18 -0.07 -0.36 

0 0.21 0.09 0.32 -0.21 -0.09 -0.32 

0 0.28 0.09 0.3 -0.28 -0.09 -0.3 

0 0.31 0.1 0.36 -0.31 -0.1 -0.36 

0 0.34 0.14 0.42 -0.34 -0.14 -0.42 

0 0.32 0.12 0.51 -0.32 -0.12 -0.51 

0 0.31 0.13 0.5 -0.31 -0.13 -0.5 

0 0.28 0.12 0.53 -0.28 -0.12 -0.53 

0 0.31 0.12 0.52 -0.31 -0.12 -0.52 

0 0.3 0.09 0.53 -0.3 -0.09 -0.53 

0 0.28 0.11 0.6 -0.28 -0.11 -0.6 

0 0.31 0.1 0.55 -0.31 -0.1 -0.55 

0 0.29 0.16 0.48 -0.29 -0.16 -0.48 

0 0.33 0.17 0.45 -0.33 -0.17 -0.45 

0 0.33 0.14 0.4 -0.33 -0.14 -0.4 

0 0.34 0.12 0.39 -0.34 -0.12 -0.39 

0 0.29 0.1 0.44 -0.29 -0.1 -0.44 
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0 0.29 0.03 0.43 -0.29 -0.03 -0.43 

0 0.28 0.06 0.42 -0.28 -0.06 -0.42 

0 0.26 0.02 0.42 -0.26 -0.02 -0.42 

0 0.28 0.08 0.46 -0.28 -0.08 -0.46 

0 0.24 0.07 0.37 -0.24 -0.07 -0.37 

0 0.22 0.08 0.38 -0.22 -0.08 -0.38 

0 0.25 0.08 0.35 -0.25 -0.08 -0.35 

0 0.25 0.14 0.38 -0.25 -0.14 -0.38 

0 0.27 0.16 0.32 -0.27 -0.16 -0.32 

0 0.31 0.16 0.32 -0.31 -0.16 -0.32 

0 0.31 0.16 0.28 -0.31 -0.16 -0.28 

0 0.29 0.15 0.31 -0.29 -0.15 -0.31 

0 0.27 0.14 0.33 -0.27 -0.14 -0.33 

0 0.27 0.17 0.35 -0.27 -0.17 -0.35 

0 0.3 0.2 0.34 -0.3 -0.2 -0.34 

0 0.26 0.18 0.35 -0.26 -0.18 -0.35 

0 0.28 0.2 0.39 -0.28 -0.2 -0.39 

0 0.29 0.21 0.37 -0.29 -0.21 -0.37 

0 0.28 0.23 0.43 -0.28 -0.23 -0.43 

0 0.26 0.24 0.4 -0.26 -0.24 -0.4 

0 0.32 0.23 0.38 -0.32 -0.23 -0.38 

0 0.29 0.21 0.36 -0.29 -0.21 -0.36 

0 0.26 0.21 0.33 -0.26 -0.21 -0.33 

0 0.31 0.2 0.4 -0.31 -0.2 -0.4 

0 0.31 0.15 0.42 -0.31 -0.15 -0.42 

0 0.3 0.17 0.35 -0.3 -0.17 -0.35 

0 0.28 0.16 0.37 -0.28 -0.16 -0.37 

0 0.29 0.17 0.35 -0.29 -0.17 -0.35 

0 0.27 0.19 0.37 -0.27 -0.19 -0.37 

0 0.28 0.22 0.37 -0.28 -0.22 -0.37 

0 0.25 0.23 0.4 -0.25 -0.23 -0.4 

0 0.24 0.2 0.44 -0.24 -0.2 -0.44 

0 0.21 0.24 0.46 -0.21 -0.24 -0.46 

0 0.23 0.21 0.41 -0.23 -0.21 -0.41 

0 0.25 0.21 0.4 -0.25 -0.21 -0.4 

0 0.28 0.19 0.43 -0.28 -0.19 -0.43 

0 0.28 0.2 0.41 -0.28 -0.2 -0.41 

0 0.29 0.18 0.27 -0.29 -0.18 -0.27 

0 0.3 0.19 0.35 -0.3 -0.19 -0.35 

0 0.31 0.17 0.33 -0.31 -0.17 -0.33 

0 0.33 0.17 0.36 -0.33 -0.17 -0.36 

0 0.32 0.18 0.37 -0.32 -0.18 -0.37 
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0 0.32 0.18 0.42 -0.32 -0.18 -0.42 

0 0.29 0.17 0.38 -0.29 -0.17 -0.38 

0 0.28 0.2 0.43 -0.28 -0.2 -0.43 

0 0.33 0.19 0.45 -0.33 -0.19 -0.45 

0 0.32 0.16 0.45 -0.32 -0.16 -0.45 

0 0.32 0.19 0.43 -0.32 -0.19 -0.43 

0 0.34 0.15 0.41 -0.34 -0.15 -0.41 

0 0.3 0.16 0.4 -0.3 -0.16 -0.4 

0 0.3 0.16 0.39 -0.3 -0.16 -0.39 

0 0.31 0.16 0.39 -0.31 -0.16 -0.39 

0 0.3 0.17 0.38 -0.3 -0.17 -0.38 

0 0.26 0.2 0.42 -0.26 -0.2 -0.42 

0 0.35 0.17 0.41 -0.35 -0.17 -0.41 

0 0.29 0.18 0.35 -0.29 -0.18 -0.35 

0 0.29 0.22 0.37 -0.29 -0.22 -0.37 

0 0.26 0.22 0.36 -0.26 -0.22 -0.36 

0 0.27 0.23 0.34 -0.27 -0.23 -0.34 

0 0.26 0.16 0.26 -0.26 -0.16 -0.26 

0 0.26 0.17 0.34 -0.26 -0.17 -0.34 

0 0.24 0.2 0.3 -0.24 -0.2 -0.3 

0 0.28 0.17 0.3 -0.28 -0.17 -0.3 

0 0.25 0.14 0.31 -0.25 -0.14 -0.31 

0 0.24 0.13 0.32 -0.24 -0.13 -0.32 

0 0.22 0.1 0.34 -0.22 -0.1 -0.34 

0 0.23 0.12 0.32 -0.23 -0.12 -0.32 

0 0.25 0.11 0.37 -0.25 -0.11 -0.37 

0 0.25 0.1 0.3 -0.25 -0.1 -0.3 

0 0.27 0.11 0.25 -0.27 -0.11 -0.25 

0 0.26 0.1 0.28 -0.26 -0.1 -0.28 

0 0.28 0.12 0.31 -0.28 -0.12 -0.31 

0 0.26 0.1 0.28 -0.26 -0.1 -0.28 

0 0.23 0.11 0.24 -0.23 -0.11 -0.24 

0 0.25 0.11 0.32 -0.25 -0.11 -0.32 

0 0.26 0.08 0.34 -0.26 -0.08 -0.34 

0 0.28 0.1 0.38 -0.28 -0.1 -0.38 

0 0.29 0.1 0.35 -0.29 -0.1 -0.35 

0 0.27 0.12 0.36 -0.27 -0.12 -0.36 

0 0.31 0.11 0.38 -0.31 -0.11 -0.38 

0 0.31 0.14 0.35 -0.31 -0.14 -0.35 

0 0.31 0.13 0.36 -0.31 -0.13 -0.36 

0 0.3 0.14 0.43 -0.3 -0.14 -0.43 

0 0.29 0.12 0.42 -0.29 -0.12 -0.42 
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0 0.3 0.15 0.4 -0.3 -0.15 -0.4 

0 0.27 0.14 0.42 -0.27 -0.14 -0.42 

0 0.19 0.16 0.4 -0.19 -0.16 -0.4 

0 0.23 0.18 0.35 -0.23 -0.18 -0.35 

0 0.24 0.17 0.35 -0.24 -0.17 -0.35 

0 0.29 0.13 0.35 -0.29 -0.13 -0.35 

0 0.29 0.14 0.35 -0.29 -0.14 -0.35 

0 0.28 0.15 0.32 -0.28 -0.15 -0.32 

0 0.29 0.19 0.25 -0.29 -0.19 -0.25 

0 0.27 0.22 0.28 -0.27 -0.22 -0.28 

0 0.3 0.15 0.29 -0.3 -0.15 -0.29 

0 0.24 0.15 0.36 -0.24 -0.15 -0.36 

0 0.25 0.15 0.25 -0.25 -0.15 -0.25 

0 0.25 0.15 0.29 -0.25 -0.15 -0.29 

0 0.28 0.17 0.27 -0.28 -0.17 -0.27 

0 0.28 0.14 0.29 -0.28 -0.14 -0.29 

0 0.3 0.12 0.3 -0.3 -0.12 -0.3 

0 0.28 0.11 0.34 -0.28 -0.11 -0.34 

0 0.29 0.12 0.37 -0.29 -0.12 -0.37 

0 0.29 0.09 0.37 -0.29 -0.09 -0.37 

0 0.26 0.1 0.39 -0.26 -0.1 -0.39 

0 0.28 0.12 0.32 -0.28 -0.12 -0.32 

0 0.29 0.18 0.35 -0.29 -0.18 -0.35 

0 0.3 0.17 0.36 -0.3 -0.17 -0.36 

0 0.34 0.14 0.26 -0.34 -0.14 -0.26 

0 0.34 0.12 0.38 -0.34 -0.12 -0.38 

0 0.33 0.13 0.35 -0.33 -0.13 -0.35 

0 0.33 0.16 0.3 -0.33 -0.16 -0.3 

0 0.35 0.14 0.27 -0.35 -0.14 -0.27 

0 0.36 0.15 0.33 -0.36 -0.15 -0.33 

0 0.32 0.15 0.36 -0.32 -0.15 -0.36 

0 0.32 0.15 0.34 -0.32 -0.15 -0.34 

0 0.35 0.19 0.34 -0.35 -0.19 -0.34 

0 0.33 0.16 0.37 -0.33 -0.16 -0.37 

0 0.32 0.14 0.39 -0.32 -0.14 -0.39 

0 0.31 0.16 0.38 -0.31 -0.16 -0.38 

0 0.33 0.14 0.36 -0.33 -0.14 -0.36 

0 0.32 0.13 0.34 -0.32 -0.13 -0.34 

0 0.36 0.09 0.31 -0.36 -0.09 -0.31 

0 0.3 0.07 0.27 -0.3 -0.07 -0.27 

0 0.34 0.06 0.34 -0.34 -0.06 -0.34 

0 0.32 0.1 0.37 -0.32 -0.1 -0.37 
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0 0.37 0.1 0.36 -0.37 -0.1 -0.36 

0 0.41 0.09 0.36 -0.41 -0.09 -0.36 

0 0.39 0.11 0.39 -0.39 -0.11 -0.39 

0 0.36 0.12 0.4 -0.36 -0.12 -0.4 

0 0.37 0.12 0.38 -0.37 -0.12 -0.38 

0 0.36 0.15 0.36 -0.36 -0.15 -0.36 

0 0.35 0.13 0.3 -0.35 -0.13 -0.3 

0 0.31 0.14 0.28 -0.31 -0.14 -0.28 

0 0.29 0.16 0.31 -0.29 -0.16 -0.31 

0 0.28 0.14 0.33 -0.28 -0.14 -0.33 

0 0.28 0.16 0.36 -0.28 -0.16 -0.36 

0 0.26 0.18 0.37 -0.26 -0.18 -0.37 

0 0.28 0.2 0.36 -0.28 -0.2 -0.36 

0 0.3 0.22 0.33 -0.3 -0.22 -0.33 

0 0.26 0.18 0.29 -0.26 -0.18 -0.29 

0 0.31 0.19 0.3 -0.31 -0.19 -0.3 

0 0.31 0.18 0.24 -0.31 -0.18 -0.24 

0 0.33 0.16 0.25 -0.33 -0.16 -0.25 

0 0.31 0.21 0.26 -0.31 -0.21 -0.26 

0 0.32 0.18 0.29 -0.32 -0.18 -0.29 

0 0.29 0.23 0.32 -0.29 -0.23 -0.32 

0 0.34 0.2 0.32 -0.34 -0.2 -0.32 

0 0.31 0.22 0.33 -0.31 -0.22 -0.33 

0 0.32 0.21 0.28 -0.32 -0.21 -0.28 

0 0.3 0.18 0.3 -0.3 -0.18 -0.3 

0 0.25 0.19 0.38 -0.25 -0.19 -0.38 

0 0.27 0.18 0.39 -0.27 -0.18 -0.39 

0 0.24 0.19 0.37 -0.24 -0.19 -0.37 

0 0.24 0.18 0.34 -0.24 -0.18 -0.34 

0 0.23 0.17 0.31 -0.23 -0.17 -0.31 

0 0.25 0.14 0.28 -0.25 -0.14 -0.28 

0 0.26 0.17 0.29 -0.26 -0.17 -0.29 

0 0.29 0.17 0.34 -0.29 -0.17 -0.34 

0 0.32 0.13 0.33 -0.32 -0.13 -0.33 

0 0.29 0.16 0.34 -0.29 -0.16 -0.34 

0 0.29 0.2 0.39 -0.29 -0.2 -0.39 

0 0.32 0.22 0.35 -0.32 -0.22 -0.35 

0 0.31 0.21 0.32 -0.31 -0.21 -0.32 

0 0.34 0.15 0.36 -0.34 -0.15 -0.36 

0 0.32 0.18 0.34 -0.32 -0.18 -0.34 

0 0.35 0.17 0.47 -0.35 -0.17 -0.47 

0 0.34 0.16 0.4 -0.34 -0.16 -0.4 
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0 0.34 0.16 0.37 -0.34 -0.16 -0.37 

0 0.34 0.17 0.32 -0.34 -0.17 -0.32 

0 0.35 0.2 0.29 -0.35 -0.2 -0.29 

0 0.35 0.2 0.32 -0.35 -0.2 -0.32 

0 0.31 0.14 0.27 -0.31 -0.14 -0.27 

0 0.36 0.12 0.29 -0.36 -0.12 -0.29 

0 0.34 0.16 0.2 -0.34 -0.16 -0.2 

0 0.3 0.17 0.2 -0.3 -0.17 -0.2 

0 0.27 0.16 0.26 -0.27 -0.16 -0.26 

0 0.31 0.19 0.34 -0.31 -0.19 -0.34 

0 0.32 0.19 0.32 -0.32 -0.19 -0.32 

0 0.31 0.2 0.35 -0.31 -0.2 -0.35 

0 0.29 0.2 0.37 -0.29 -0.2 -0.37 

0 0.27 0.23 0.36 -0.27 -0.23 -0.36 

0 0.28 0.24 0.28 -0.28 -0.24 -0.28 

0 0.24 0.22 0.24 -0.24 -0.22 -0.24 

0 0.25 0.23 0.27 -0.25 -0.23 -0.27 

0 0.24 0.18 0.3 -0.24 -0.18 -0.3 

0 0.24 0.18 0.31 -0.24 -0.18 -0.31 

0 0.23 0.15 0.3 -0.23 -0.15 -0.3 

0 0.23 0.19 0.35 -0.23 -0.19 -0.35 

0 0.26 0.14 0.4 -0.26 -0.14 -0.4 

0 0.27 0.18 0.48 -0.27 -0.18 -0.48 

0 0.26 0.18 0.36 -0.26 -0.18 -0.36 

0 0.24 0.2 0.4 -0.24 -0.2 -0.4 

0 0.26 0.18 0.31 -0.26 -0.18 -0.31 

0 0.26 0.18 0.25 -0.26 -0.18 -0.25 

0 0.27 0.17 0.23 -0.27 -0.17 -0.23 

0 0.28 0.18 0.28 -0.28 -0.18 -0.28 

0 0.27 0.13 0.28 -0.27 -0.13 -0.28 

0 0.25 0.11 0.25 -0.25 -0.11 -0.25 

0 0.22 0.07 0.29 -0.22 -0.07 -0.29 

0 0.23 0.09 0.33 -0.23 -0.09 -0.33 

0 0.23 0.07 0.33 -0.23 -0.07 -0.33 

0 0.21 0.08 0.38 -0.21 -0.08 -0.38 

0 0.28 0.1 0.35 -0.28 -0.1 -0.35 

0 0.26 0.11 0.43 -0.26 -0.11 -0.43 

0 0.27 0.16 0.37 -0.27 -0.16 -0.37 

0 0.28 0.18 0.31 -0.28 -0.18 -0.31 

0 0.26 0.16 0.34 -0.26 -0.16 -0.34 

0 0.27 0.17 0.36 -0.27 -0.17 -0.36 

0 0.34 0.18 0.34 -0.34 -0.18 -0.34 
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0 0.33 0.22 0.34 -0.33 -0.22 -0.34 

0 0.29 0.23 0.42 -0.29 -0.23 -0.42 

0 0.29 0.2 0.38 -0.29 -0.2 -0.38 

0 0.31 0.16 0.35 -0.31 -0.16 -0.35 

0 0.28 0.17 0.34 -0.28 -0.17 -0.34 

0 0.28 0.16 0.34 -0.28 -0.16 -0.34 

0 0.27 0.14 0.32 -0.27 -0.14 -0.32 

0 0.26 0.12 0.3 -0.26 -0.12 -0.3 

0 0.24 0.16 0.25 -0.24 -0.16 -0.25 

0 0.23 0.16 0.26 -0.23 -0.16 -0.26 

0 0.21 0.17 0.23 -0.21 -0.17 -0.23 

0 0.18 0.21 0.28 -0.18 -0.21 -0.28 

0 0.25 0.22 0.28 -0.25 -0.22 -0.28 

0 0.22 0.23 0.34 -0.22 -0.23 -0.34 

0 0.26 0.25 0.34 -0.26 -0.25 -0.34 

0 0.28 0.2 0.35 -0.28 -0.2 -0.35 

0 0.3 0.19 0.3 -0.3 -0.19 -0.3 

0 0.3 0.19 0.33 -0.3 -0.19 -0.33 

0 0.31 0.17 0.33 -0.31 -0.17 -0.33 

0 0.3 0.1 0.36 -0.3 -0.1 -0.36 

0 0.31 0.13 0.33 -0.31 -0.13 -0.33 

0 0.32 0.15 0.35 -0.32 -0.15 -0.35 

0 0.31 0.18 0.31 -0.31 -0.18 -0.31 

0 0.28 0.21 0.38 -0.28 -0.21 -0.38 

0 0.3 0.22 0.41 -0.3 -0.22 -0.41 

0 0.27 0.23 0.42 -0.27 -0.23 -0.42 

0 0.27 0.24 0.41 -0.27 -0.24 -0.41 

0 0.21 0.25 0.36 -0.21 -0.25 -0.36 

0 0.21 0.3 0.35 -0.21 -0.3 -0.35 

0 0.16 0.29 0.38 -0.16 -0.29 -0.38 

0 0.21 0.25 0.34 -0.21 -0.25 -0.34 

0 0.23 0.24 0.33 -0.23 -0.24 -0.33 

0 0.21 0.26 0.36 -0.21 -0.26 -0.36 

0 0.26 0.23 0.4 -0.26 -0.23 -0.4 

0 0.25 0.24 0.35 -0.25 -0.24 -0.35 

0 0.24 0.22 0.37 -0.24 -0.22 -0.37 

0 0.29 0.21 0.32 -0.29 -0.21 -0.32 

0 0.28 0.19 0.35 -0.28 -0.19 -0.35 

0 0.29 0.15 0.35 -0.29 -0.15 -0.35 

0 0.3 0.16 0.31 -0.3 -0.16 -0.31 

0 0.33 0.18 0.3 -0.33 -0.18 -0.3 

0 0.33 0.19 0.3 -0.33 -0.19 -0.3 
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0 0.34 0.21 0.32 -0.34 -0.21 -0.32 

0 0.32 0.19 0.37 -0.32 -0.19 -0.37 

0 0.27 0.19 0.37 -0.27 -0.19 -0.37 

0 0.32 0.2 0.34 -0.32 -0.2 -0.34 

0 0.31 0.21 0.4 -0.31 -0.21 -0.4 

0 0.28 0.22 0.37 -0.28 -0.22 -0.37 

0 0.28 0.17 0.37 -0.28 -0.17 -0.37 

0 0.27 0.18 0.36 -0.27 -0.18 -0.36 

0 0.31 0.2 0.38 -0.31 -0.2 -0.38 

0 0.3 0.22 0.35 -0.3 -0.22 -0.35 

0 0.29 0.23 0.29 -0.29 -0.23 -0.29 

0 0.26 0.24 0.33 -0.26 -0.24 -0.33 

0 0.28 0.2 0.28 -0.28 -0.2 -0.28 

0 0.29 0.2 0.34 -0.29 -0.2 -0.34 

0 0.28 0.16 0.39 -0.28 -0.16 -0.39 

0 0.26 0.15 0.36 -0.26 -0.15 -0.36 

0 0.27 0.15 0.35 -0.27 -0.15 -0.35 

0 0.16 -0.33 0.29 -0.16 0.33 -0.29 

0 0.26 -0.06 0.21 -0.26 0.06 -0.21 

0 0.26 0.08 0.32 -0.26 -0.08 -0.32 

0 0.22 0.07 0.34 -0.22 -0.07 -0.34 

0 0.24 0.14 0.39 -0.24 -0.14 -0.39 

0 0.39 0.19 0.31 -0.39 -0.19 -0.31 

0 0.29 0.25 0.31 -0.29 -0.25 -0.31 

0 0.26 0.25 0.25 -0.26 -0.25 -0.25 

0 0.28 0.22 0.29 -0.28 -0.22 -0.29 

0 0.37 0.24 0.32 -0.37 -0.24 -0.32 

0 0.3 0.12 0.33 -0.3 -0.12 -0.33 

0 0.33 0.13 0.34 -0.33 -0.13 -0.34 

0 0.31 0.29 0.46 -0.31 -0.29 -0.46 

0 0.5 0.18 0.54 -0.5 -0.18 -0.54 

0 0.7 0.17 0.52 -0.7 -0.17 -0.52 

0 1.02 0.17 0.28 -1.02 -0.17 -0.28 

0 0.82 -0.08 0.3 -0.82 0.08 -0.3 

0 0.91 0.15 0.51 -0.91 -0.15 -0.51 

0 1.15 0.21 0.56 -1.15 -0.21 -0.56 

0 1.46 0.76 0.49 -1.46 -0.76 -0.49 

0 0.14 0.81 -0.08 -0.14 -0.81 0.08 

0 -1.61 -0.18 -0.67 1.61 0.18 0.67 

0 -1.97 -0.98 -0.86 1.97 0.98 0.86 

0 0.41 -0.88 -0.41 -0.41 0.88 0.41 

0 2.51 -0.46 0.18 -2.51 0.46 -0.18 
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0 2.16 -0.39 0.1 -2.16 0.39 -0.1 

0 0.38 -0.49 -0.09 -0.38 0.49 0.09 

0 -0.45 -0.09 -0.02 0.45 0.09 0.02 

0 0.79 1.57 0.35 -0.79 -1.57 -0.35 

0 1.37 3.49 0.61 -1.37 -3.49 -0.61 

0 -1.44 2.89 0 1.44 -2.89 0 

0 -3.35 0.38 -0.28 3.35 -0.38 0.28 

0 -1.52 -1.51 -0.49 1.52 1.51 0.49 

0 1.15 -1.63 0.28 -1.15 1.63 -0.28 

0 1.13 -1.35 0.28 -1.13 1.35 -0.28 

0 -1.72 -0.86 -0.1 1.72 0.86 0.1 

0 -2.69 -0.37 -0.51 2.69 0.37 0.51 

0 -0.16 -0.32 0.15 0.16 0.32 -0.15 

0 2.03 -0.05 1.33 -2.03 0.05 -1.33 

0 1.01 -0.9 0.95 -1.01 0.9 -0.95 

0 -1.33 -2.3 -0.42 1.33 2.3 0.42 

0 -0.73 -1.79 -0.43 0.73 1.79 0.43 

0 0.91 -0.63 0.44 -0.91 0.63 -0.44 

0 0.97 -0.47 1.27 -0.97 0.47 -1.27 

0 0.55 -0.38 1.39 -0.55 0.38 -1.39 

0 1.2 1.54 1.5 -1.2 -1.54 -1.5 

0 0.69 2.18 1.41 -0.69 -2.18 -1.41 

0 -1.19 -0.55 0.79 1.19 0.55 -0.79 

0 -0.13 -2.09 0.02 0.13 2.09 -0.02 

0 2.43 0.35 0.51 -2.43 -0.35 -0.51 

0 1.93 2.35 1.28 -1.93 -2.35 -1.28 

0 -1.1 1.16 0.59 1.1 -1.16 -0.59 

0 -1.8 -0.13 -0.67 1.8 0.13 0.67 

0 1.71 2.23 0.72 -1.71 -2.23 -0.72 

0 3.86 4.84 3.14 -3.86 -4.84 -3.14 

0 0.62 2.71 1.92 -0.62 -2.71 -1.92 

0 -2.46 -0.97 -0.96 2.46 0.97 0.96 

0 -1.33 -1.09 -1.33 1.33 1.09 1.33 

0 1.68 2.17 1.45 -1.68 -2.17 -1.45 

0 2.75 3.93 3.3 -2.75 -3.93 -3.3 

0 0.96 2.06 1.74 -0.96 -2.06 -1.74 

0 -2.26 -1.73 -1.15 2.26 1.73 1.15 

0 -1.96 -3.09 -1 1.96 3.09 1 

0 1.97 -0.9 1.13 -1.97 0.9 -1.13 

0 2.61 -0.15 1.43 -2.61 0.15 -1.43 

0 -0.32 -1.97 -0.33 0.32 1.97 0.33 

0 -0.54 -2.19 -0.67 0.54 2.19 0.67 
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0 2.25 0.32 1.3 -2.25 -0.32 -1.3 

0 2.67 1.43 1.81 -2.67 -1.43 -1.81 

0 -0.74 -0.05 -0.44 0.74 0.05 0.44 

0 -2.82 0.48 -1.34 2.82 -0.48 1.34 

0 -0.42 3.59 1.25 0.42 -3.59 -1.25 

0 1.17 2.69 2.47 -1.17 -2.69 -2.47 

0 -0.37 -2.62 -0.2 0.37 2.62 0.2 

0 -0.94 -5.24 -1.93 0.94 5.24 1.93 

0 1.76 -1.43 0.82 -1.76 1.43 -0.82 

0 3.34 2.64 3.13 -3.34 -2.64 -3.13 

0 0.71 2.17 1.36 -0.71 -2.17 -1.36 

0 -2.86 -0.18 -1.18 2.86 0.18 1.18 

0 -1.82 0.62 0.06 1.82 -0.62 -0.06 

0 2.42 3.16 3.26 -2.42 -3.16 -3.26 

0 3.76 2.6 3.96 -3.76 -2.6 -3.96 

0 0.8 -1.13 0.78 -0.8 1.13 -0.78 

0 -1.66 -3.14 -0.85 1.66 3.14 0.85 

0 0.43 -0.98 0.22 -0.43 0.98 -0.22 

0 1.36 1.79 1.57 -1.36 -1.79 -1.57 

0 -1.57 1.02 0.33 1.57 -1.02 -0.33 

0 -3.2 -1.17 -1.37 3.2 1.17 1.37 

0 -0.26 0.04 0.07 0.26 -0.04 -0.07 

0 1.94 1.89 2.05 -1.94 -1.89 -2.05 

0 0.67 0.12 1.13 -0.67 -0.12 -1.13 

0 0.17 -1.87 -0.99 -0.17 1.87 0.99 

0 1.71 0.38 0.16 -1.71 -0.38 -0.16 

0 1.11 2.38 1.66 -1.11 -2.38 -1.66 

0 -1.58 0.22 -0.52 1.58 -0.22 0.52 

0 -1.43 -0.75 -1.55 1.43 0.75 1.55 

0 1.1 1.51 0.57 -1.1 -1.51 -0.57 

0 1.33 2.68 2.21 -1.33 -2.68 -2.21 

0 -0.23 0.65 0.38 0.23 -0.65 -0.38 

0 0.76 0.41 -0.78 -0.76 -0.41 0.78 

0 2.49 2.99 2.13 -2.49 -2.99 -2.13 

0 -0.7 -0.64 2.06 0.7 0.64 -2.06 

0 -1.83 -6.64 -0.08 1.83 6.64 0.08 

0 3.53 -5.84 1.36 -3.53 5.84 -1.36 

0 1.53 -9.14 -0.46 -1.53 9.14 0.46 

0 1.34 -7.48 -1.12 -1.34 7.48 1.12 

0 0.94 -6.18 -0.85 -0.94 6.18 0.85 

0 0.88 -4.9 -0.66 -0.88 4.9 0.66 

0 0.9 -3.89 -0.48 -0.9 3.89 0.48 
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0 0.96 -3.02 -0.33 -0.96 3.02 0.33 

0 0.92 -2.32 -0.2 -0.92 2.32 0.2 

0 0.88 -1.76 -0.08 -0.88 1.76 0.08 

0 0.83 -1.31 -0.02 -0.83 1.31 0.02 

0 0.85 -0.92 0 -0.85 0.92 0 

0 0.82 -0.59 0.09 -0.82 0.59 -0.09 

0 0.61 -0.45 0.09 -0.61 0.45 -0.09 

0 0.57 -0.35 0.22 -0.57 0.35 -0.22 

0 0.54 -0.27 0.28 -0.54 0.27 -0.28 

0 0.38 -0.2 0.26 -0.38 0.2 -0.26 

0 0.25 -0.18 0.28 -0.25 0.18 -0.28 

0 0.11 -0.15 0.32 -0.11 0.15 -0.32 

0 0.04 -0.18 0.37 -0.04 0.18 -0.37 

0 0.07 -0.09 0.25 -0.07 0.09 -0.25 

0 0.08 -0.04 0.31 -0.08 0.04 -0.31 

0 0.34 0.17 0.32 -0.34 -0.17 -0.32 

0 0.35 0.2 0.29 -0.35 -0.2 -0.29 

0 0.35 0.2 0.32 -0.35 -0.2 -0.32 

0 0.31 0.14 0.27 -0.31 -0.14 -0.27 

0 0.36 0.12 0.29 -0.36 -0.12 -0.29 

0 0.34 0.16 0.2 -0.34 -0.16 -0.2 

0 0.3 0.17 0.2 -0.3 -0.17 -0.2 

0 0.27 0.16 0.26 -0.27 -0.16 -0.26 

0 0.31 0.19 0.34 -0.31 -0.19 -0.34 

0 0.32 0.19 0.32 -0.32 -0.19 -0.32 

0 0.31 0.2 0.35 -0.31 -0.2 -0.35 

0 0.29 0.2 0.37 -0.29 -0.2 -0.37 

0 0.27 0.23 0.36 -0.27 -0.23 -0.36 

0 0.28 0.24 0.28 -0.28 -0.24 -0.28 

0 0.24 0.22 0.24 -0.24 -0.22 -0.24 

0 0.25 0.23 0.27 -0.25 -0.23 -0.27 

0 0.24 0.18 0.3 -0.24 -0.18 -0.3 

0 0.24 0.18 0.31 -0.24 -0.18 -0.31 

0 0.23 0.15 0.3 -0.23 -0.15 -0.3 

0 0.23 0.19 0.35 -0.23 -0.19 -0.35 

0 0.26 0.14 0.4 -0.26 -0.14 -0.4 

0 0.27 0.18 0.48 -0.27 -0.18 -0.48 

0 0.26 0.18 0.36 -0.26 -0.18 -0.36 

0 0.24 0.2 0.4 -0.24 -0.2 -0.4 

0 0.26 0.18 0.31 -0.26 -0.18 -0.31 

0 0.26 0.18 0.25 -0.26 -0.18 -0.25 

0 0.27 0.17 0.23 -0.27 -0.17 -0.23 
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0 0.28 0.18 0.28 -0.28 -0.18 -0.28 

0 0.27 0.13 0.28 -0.27 -0.13 -0.28 

0 0.25 0.11 0.25 -0.25 -0.11 -0.25 

0 0.22 0.07 0.29 -0.22 -0.07 -0.29 

0 0.23 0.09 0.33 -0.23 -0.09 -0.33 

0 0.23 0.07 0.33 -0.23 -0.07 -0.33 

0 0.21 0.08 0.38 -0.21 -0.08 -0.38 

0 0.28 0.1 0.35 -0.28 -0.1 -0.35 

0 0.26 0.11 0.43 -0.26 -0.11 -0.43 
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LAMPIRAN 3 

LISTING PROGRAM ARDUINO 

 

#include <Wire.h>  

 

 

float pid_p_gain = 2.19924;                

float pid_i_gain= 0.52267;               

float pid_d_gain = 12.54983;                 

int pid_max_roll = 400;                     

               

 

int receiver_input_channel_1, receiver_input_channel_2, receiver_input_channel_3, 

receiver_input_channel_4; 

int counter_channel_1, counter_channel_2, counter_channel_3, counter_channel_4, 

loop_counter; 

int esc_1, esc_2, esc_3, esc_4; 

int throttle, battery_voltage; 

unsigned long timer_channel_1, timer_channel_2, timer_channel_3, timer_channel_4, 

esc_timer, esc_loop_timer; 

unsigned long timer_1, timer_2, timer_3, timer_4, current_time; 

int cal_int, start; 

unsigned long loop_timer; 

double gyro_pitch, gyro_roll, gyro_yaw; 

double gyro_roll_cal, gyro_pitch_cal, gyro_yaw_cal; 

byte highByte, lowByte; 

 

void setup(){ 

 

  Wire.begin();                                                 
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  DDRD |= B11110000;                                           . 

  DDRB |= B00110000;                                            

   

  digitalWrite(12,HIGH);                                        

  delay(3000);                                                  

   

  Wire.beginTransmission(105);                                  

  Wire.write(0x20);                                             

  Wire.write(0x0F);                                             

  Wire.endTransmission();                                       

 

  Wire.beginTransmission(105);                                  

  Wire.write(0x23);                                             

  Wire.write(0x90);                                             

  Wire.endTransmission();                                       

 

  delay(250);                                                   

 

 

  for (cal_int = 0; cal_int < 2000 ; cal_int ++){               

    if(cal_int % 15 == 0)digitalWrite(12, !digitalRead(12));    

    gyro_signalen();                                            

    gyro_roll_cal += gyro_roll;                                

    gyro_pitch_cal += gyro_pitch;                              

    gyro_yaw_cal += gyro_yaw;                                  

     

    PORTD |= B11110000;                                         

    delayMicroseconds(1000);                                    

    PORTD &= B00001111;                                         

    delay(3);                                                   

  } 
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  gyro_roll_cal /= 2000;                                        

  gyro_pitch_cal /= 2000;                                        

  gyro_yaw_cal /= 2000;                                         

   

  PCICR |= (1 << PCIE0);                                        

  PCMSK0 |= (1 << PCINT0);                                      

  PCMSK0 |= (1 << PCINT1);                                      

  PCMSK0 |= (1 << PCINT2);                                     

  PCMSK0 |= (1 << PCINT3);                                     

 

  

  while(receiver_input_channel_3 < 990 || receiver_input_channel_3 > 1020 || 

receiver_input_channel_4 < 1400){ 

    start ++;                                               

    PORTD |= B11110000;                                         

    delayMicroseconds(1000);                                  

    PORTD &= B00001111;                                         

    delay(3);                                                   

    if(start == 125){                                           

      digitalWrite(12, !digitalRead(12));                       

      start = 0;                                              

    } 

  } 

  start = 0;                                                    

   

  battery_voltage = (analogRead(0) + 65) * 1.2317; 

   

  

  digitalWrite(12,LOW);                                       

} 

 

void loop(){ 
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  gyro_signalen(); 

  gyro_roll_input = (gyro_roll_input * 0.8) + ((gyro_roll / 57.14286) * 0.2);            //Gyro 

pid input is deg/sec. 

  gyro_pitch_input = (gyro_pitch_input * 0.8) + ((gyro_pitch / 57.14286) * 0.2);         

//Gyro pid input is deg/sec. 

  gyro_yaw_input = (gyro_yaw_input * 0.8) + ((gyro_yaw / 57.14286) * 0.2);               

//Gyro pid input is deg/sec. 

 

  

  if(receiver_input_channel_3 < 1050 && receiver_input_channel_4 < 1050)start = 1; 

   

  if(start == 1 && receiver_input_channel_3 < 1050 && receiver_input_channel_4 > 

1450){ 

    start = 2; 

  

    pid_i_mem_roll = 0; 

    pid_last_roll_d_error = 0; 

    pid_i_mem_pitch = 0; 

    pid_last_pitch_d_error = 0; 

    pid_i_mem_yaw = 0; 

    pid_last_yaw_d_error = 0; 

  } 

 

  if(start == 2 && receiver_input_channel_3 < 1050 && receiver_input_channel_4 > 

1950)start = 0; 

    pid_roll_setpoint = 0; 

  if(receiver_input_channel_1 > 1508)pid_roll_setpoint = (receiver_input_channel_1 - 

1508)/3.0; 

  else if(receiver_input_channel_1 < 1492)pid_roll_setpoint = (receiver_input_channel_1 - 

1492)/3.0; 
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    pid_pitch_setpoint = 0; 

   if(receiver_input_channel_2 > 1508)pid_pitch_setpoint = (receiver_input_channel_2 - 

1508)/3.0; 

  else if(receiver_input_channel_2 < 1492)pid_pitch_setpoint = (receiver_input_channel_2 

- 1492)/3.0; 

   

   pid_yaw_setpoint = 0; 

  

  if(receiver_input_channel_3 > 1050){  

    if(receiver_input_channel_4 > 1508)pid_yaw_setpoint = (receiver_input_channel_4 - 

1508)/3.0; 

    else if(receiver_input_channel_4 < 1492)pid_yaw_setpoint = (receiver_input_channel_4 

- 1492)/3.0; 

  } 

  

  calculate_pid(); 

   

  battery_voltage = battery_voltage * 0.92 + (analogRead(0) + 65) * 0.09853; 

   

  if(battery_voltage < 1050 && battery_voltage > 600)digitalWrite(12, HIGH); 

   

  throttle = receiver_input_channel_3;                                       

   

  if (start == 2){                                                           

    if (throttle > 1800) throttle = 1800;                                    

    esc_1 = throttle - pid_output_pitch + pid_output_roll - pid_output_yaw;  

    esc_2 = throttle + pid_output_pitch + pid_output_roll + pid_output_yaw;  

    esc_3 = throttle + pid_output_pitch - pid_output_roll - pid_output_yaw;  

    esc_4 = throttle - pid_output_pitch - pid_output_roll + pid_output_yaw;  

 

    if (battery_voltage < 1240 && battery_voltage > 800){                    

      esc_1 += esc_1 * ((1240 - battery_voltage)/(float)3500);               
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      esc_2 += esc_2 * ((1240 - battery_voltage)/(float)3500);               

      esc_3 += esc_3 * ((1240 - battery_voltage)/(float)3500);               

      esc_4 += esc_4 * ((1240 - battery_voltage)/(float)3500);               

    }  

     

    if (esc_1 < 1200) esc_1 = 1200;                                         

    if (esc_2 < 1200) esc_2 = 1200;                                         

    if (esc_3 < 1200) esc_3 = 1200;                                         

    if (esc_4 < 1200) esc_4 = 1200;                                          

     

    if(esc_1 > 2000)esc_1 = 2000;                                            

    if(esc_2 > 2000)esc_2 = 2000;                                            

    if(esc_3 > 2000)esc_3 = 2000;                                            

    if(esc_4 > 2000)esc_4 = 2000;                                            

  } 

   

  else{ 

    esc_1 = 1000;                                                            

    esc_2 = 1000;                                                            

    esc_3 = 1000;                                                            

    esc_4 = 1000;                                                            

  } 

   

 

  while(micros() - loop_timer < 4000);                                       

  loop_timer = micros();                                                     

 

  PORTD |= B11110000;                                                        

  timer_channel_1 = esc_1 + loop_timer;                                      

  timer_channel_2 = esc_2 + loop_timer;                                      

  timer_channel_3 = esc_3 + loop_timer;                                      

  timer_channel_4 = esc_4 + loop_timer;                                      
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  while(PORTD >= 16){                                                        

    esc_loop_timer = micros();                                               

    if(timer_channel_1 <= esc_loop_timer)PORTD &= B11101111;                 

    if(timer_channel_2 <= esc_loop_timer)PORTD &= B11011111;                

    if(timer_channel_3 <= esc_loop_timer)PORTD &= B10111111;                

    if(timer_channel_4 <= esc_loop_timer)PORTD &= B01111111;                

  } 

} 

 

 

ISR(PCINT0_vect){ 

  current_time = micros(); 

  //Channel 1========================================= 

  if(PINB & B00000001){                                        

    if(last_channel_1 == 0){                                   

      last_channel_1 = 1;                                      

      timer_1 = current_time;                                  

    } 

  } 

  else if(last_channel_1 == 1){                                

    last_channel_1 = 0;                                        

    receiver_input_channel_1 = current_time - timer_1;         

  } 

  //Channel 2========================================= 

  if(PINB & B00000010 ){                                       

    if(last_channel_2 == 0){                                   

      last_channel_2 = 1;                                      

      timer_2 = current_time;                                  

    } 

  } 

  else if(last_channel_2 == 1){                                 
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    last_channel_2 = 0;                                         

    receiver_input_channel_2 = current_time - timer_2;          

  } 

  //Channel 3========================================= 

  if(PINB & B00000100 ){                                        

    if(last_channel_3 == 0){                                    

      last_channel_3 = 1;                                       

      timer_3 = current_time;                                   

    } 

  } 

  else if(last_channel_3 == 1){                                 

    last_channel_3 = 0;                                         

    receiver_input_channel_3 = current_time - timer_3;          

 

  } 

  //Channel 4========================================= 

  if(PINB & B00001000 ){                                        

    if(last_channel_4 == 0){                                    

      last_channel_4 = 1;                                       

      timer_4 = current_time;                                   

    } 

  } 

  else if(last_channel_4 == 1){                                

    last_channel_4 = 0;                                        

    receiver_input_channel_4 = current_time - timer_4;         

  } 

} 

 

 

void gyro_signalen(){ 

  Wire.beginTransmission(105);                                 

  Wire.write(168);                                             
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  Wire.endTransmission();                                      

  Wire.requestFrom(105, 6);                                     

  while(Wire.available() < 6);                                  

  lowByte = Wire.read();                                        

  highByte = Wire.read();                                       

  gyro_roll = ((highByte<<8)|lowByte);                          

  if(cal_int == 2000)gyro_roll -= gyro_roll_cal;                

  lowByte = Wire.read();                                        

  highByte = Wire.read();                                       

  gyro_pitch = ((highByte<<8)|lowByte);                         

  gyro_pitch *= -1;                                             

  if(cal_int == 2000)gyro_pitch -= gyro_pitch_cal;              

  lowByte = Wire.read();                                        

  highByte = Wire.read();                                       

  gyro_yaw = ((highByte<<8)|lowByte);                           

  gyro_yaw *= -1;                                               

  if(cal_int == 2000)gyro_yaw -= gyro_yaw_cal;                  

} 

 

 

void calculate_pid(){ 

  //Roll calculations 

  pid_error_temp = gyro_roll_input - pid_setpoint; 

  pid_i_mem += pid_i_gain * pid_error_temp; 

  if(pid_i_mem > pid_max)pid_i_mem = pid_max; 

  else if(pid_i_mem < pid_max * -1)pid_i_mem = pid_max * -1; 

   

  pid_output_roll = pid_p_gain * pid_error_temp + pid_i_mem + pid_d_gain * 

(pid_error_temp - pid_last_d_error); 

  if(pid_output > pid_max)pid_output = pid_max; 

  else if(pid_output_roll < pid_max_roll * -1)pid_output_roll = pid_max_roll * -1; 
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  pid_last_roll_d_error = pid_error_temp; 

   

   

  pid_error_temp = gyro_pitch_input - pid_setpoint; 

  pid_i_mem += pid_i_gain* pid_error_temp; 

  if(pid_i_mem > pid_max)pid_i_mem = pid_max; 

  else if(pid_i_mem_pitch < pid_max_pitch * -1)pid_i_mem_pitch = pid_max_pitch * -1; 

   

  pid_output_pitch = pid_p_gain * pid_error_temp + pid_i_mem + pid_d_gain * 

(pid_error_temp - pid_last_d_error); 

  if(pid_output > pid_max)pid_output = pid_max; 

  else if(pid_output < pid_max * -1)pid_output = pid_max * -1; 

     

  pid_last_d_error = pid_error_temp; 

     

  

  pid_error_temp = gyro_yaw_input - pid_setpoint; 

  pid_i_mem += pid_i_gain * pid_error_temp; 

  if(pid_i_mem > pid_max)pid_i_mem = pid_max; 

  else if(pid_i_mem < pid_max * -1)pid_i_mem = pid_max * -1; 

   

  pid_output_yaw = pid_p_gain * pid_error_temp + pid_i_mem + pid_d_gain* 

(pid_error_temp - pid_last_d_error); 

  if(pid_output > pid_max)pid_output = pid_max; 

  else if(pid_output < pid_max * -1)pid_output = pid_max * -1; 

     

  pid_last_yaw_d_error = pid_error_temp; 

} 
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LAMPIRAN 4 

LISTING PROGRAM MATLAB 

x = linspace(0,67.9,1394); 

  

  
figure 
plot(x,roll,'g',x,Set,'r') 
ylim([-15 15]) 
xlabel('Time(second)') 
ylabel('Sudut(derajat)') 
title('keluaran sudut roll') 
legend('roll','Setpoint') 
hold on 

  
figure 
plot(x,pitch,'b',x,Set,'r') 
ylim([-15 15]) 
xlabel('Time(second)') 
ylabel('Sudut(derajat)') 
title('keluaran sudut pitch') 
legend('pitch','Setpoint') 
hold on 

  
figure 
plot(x,yaw,'y',x,Set,'r') 
ylim([-15 15]) 
xlabel('Time(second)') 
ylabel('Sudut(derajat)') 
title('Keluaran sudut yaw') 
legend('yaw','Setpoint') 
hold on 

  
figure 
plot(x,pitch,'b',x,roll,'g',x,yaw,'y',x,Set,'r') 
ylim([-15 15]) 
xlabel('Time(second)') 
ylabel('Sudut(derajat)') 
title('Keluaran Sudut Keseluruhan') 
legend('pitch','roll','yaw','Setpoint') 
hold on 
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LAMPIRAN 5 

DATASHEET 
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ARDUINO 
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Bluetooth 
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MPU6050 
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MOTOR BLDC OUTRUNNER T-REX 1000KV 

 

 

 


