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✒➀✒✖✲✒➆✲✣✘ ➆★✔ ✖✕ ❻❺✒❹✔✖❹✣ ✒ ❼✭❻❽✔❼✣✓✖✓ ✧❽✪✣✲ ✧★✓✔ ✔✭❻✖❹✒✲✲✭ ➆✣

✒✓✓★✧✣✪✩ ➑❽✕➁❻✒❺✒✧✣✔❺✖❹ ✧✣✔❼❽✪✓ ✒❺✣ ✒ ❻❽❻★✲✒❺ ❹❼❽✖❹✣ ✓✖✕❹✣

✔❼✣✭ ✒➀❽✖✪ ✔❼✣ ✕✣✣✪ ✔❽ ✒✓✓★✧✣ ✔❼✒✔ ❽➆✓✣❺➀✒✔✖❽✕✓ ✇✣❺✣ ✗✣✕✣❺✒✔✣✪

★✕✪✣❺ ✒ ✓❻✣❹✖❿❹ ✧❽✪✣✲✩

③★✔ ✔❼✣ ➆❽❽✔✓✔❺✒❻ ✧✣✔❼❽✪ ✒✕✪ ❽✔❼✣❺ ❻❽❻★✲✒❺ ✕❽✕➁❻✒❺✒✧✣✔❺✖❹

❺✣✓✒✧❻✲✖✕✗ ✧✣✔❼❽✪✓ ➆❺✖✕✗ ✔❼✣✖❺ ❽✇✕ ✖✧❻❽❺✔✒✕✔ ✲✖✧✖✔✒✔✖❽✕➒ ✔❼✣

✓✖✧❻✲✖❾✭✖✕✗ ✒✓✓★✧❻✔✖❽✕ ✔❼✒✔ ✖✕❻★✔ ❽➆✓✣❺➀✒✔✖❽✕✓ ✒❺✣ ✖✕✪✣❻✣✕➁

✪✣✕✔ ✒✕✪ ✖✪✣✕✔✖❹✒✲✲✭ ✪✖✓✔❺✖➆★✔✣✪ ➓✖✩✖✩✪✩➔✩ ➅❼✣ ✖✩✖✩✪✩ ✒✓✓★✧❻✔✖❽✕

✖✓ ✖✕➀✒✲✖✪ ✖✕ ✔❼✣ ❹✒✓✣ ✇❼✣❺✣ ✖✕❻★✔✓ ❹❽✕✓✖✓✔ ❽❾ ✓✣✮★✣✕❹✣✓ ❽❾

❽➆✓✣❺➀✒✔✖❽✕✓✘ ✒✓ ✖✓ ❹❽✧✧❽✕ ✔❼❺❽★✗❼❽★✔ ✗✣✕❽✧✖❹✓ ✒✕✪ ✧✒✕✭

❽✔❼✣❺ ✔❽❻✖❹✓ ✖✕ ❹❽✧❻★✔✒✔✖❽✕✒✲ ➆✖❽✲❽✗✭ ✒✕✪ ➆✖❽✖✕❾❽❺✧✒✔✖❹✓✩

➅❽ ❺✣✲✒➊ ✔❼✖✓ ✓✖✧❻✲✖❾✭✖✕✗ ✒✓✓★✧❻✔✖❽✕✘ ✇✣ ✪✣➀✣✲❽❻✣✪ ✔❼✣

✜✑➏✑✜ ➓❽❺ →✜✑✮★✣✕✔✖✒✲ ➏✑✜✒✧❻✲✖✕✗→➔ ✧✣✔❼❽✪ ❾❽❺ ✕❽✕➁

❻✒❺✒✧✣✔❺✖❹➣✓✣✧✖➁❻✒❺✒✧✣✔❺✖❹ ❺✣✓✒✧❻✲✖✕✗ ❾❺❽✧ ✒✕ ✖✕❻★✔ ❽❾ ✣✖✔❼✣❺

✒✲✖✗✕✣✪ ❽❺ ★✕✒✲✖✗✕✣✪ ✓✣✮★✣✕❹✣✓ ➂↔✒✕✗ ✣✔ ✒✲✩✘ ➋✥➃➇➉✩ ✜✑➏✑✜

✓✭✕✔❼✣✓✖↕✣✓ ✒✕✪ ✣➊✔✣✕✪✓ ✔❼✣ ➆❽❽✔✓✔❺✒❻ ✧✣✔❼❽✪ ✇✖✔❼ ✒ ✓✖✧❻✲✣ ➆★✔

❻❽✇✣❺❾★✲ ✖✕✓✖✗❼✔ ✪★✣ ✔❽ ▲✒✕✪✒✕ ✒✕✪ ➎❺✒★❺ ➂➋✥✥➄➉➒ ✖✕❾✣❺✣✕❹✣✓

✓❼❽★✲✪ ➆✣ ❺✣❻✣✒✔✒➆✲✣ ✇❼✣✔❼✣❺ ✒✕ ✖✕❻★✔ ❽❾ ★✕✒✲✖✗✕✣✪ ✓✣✮★✣✕❹✣✓

✖✓ ❺✣✒✪ ✲✣❾✔➁✔❽➁❺✖✗❼✔ ❽❺ ❺✖✗❼✔➁✔❽➁✲✣❾✔✩ ✚✕ ✲✖✣★ ❽❾ ★✓✖✕✗ →✧✖❺❺❽❺✣✪→

✖✕❻★✔✓✘ ✜✑➏✑✜ ❻✣❺❾❽❺✧✓ ❺✒✕✪❽✧ ✇✒✲❦✓ ❽✕ ✖✕❻★✔ ✓✣✮★✣✕❹✣✓✩

✚✕ ✔❼✖✓ ✓✔★✪✭✘ ✇✣ ❾❽❹★✓ ❽✕ ✔❼✣ ✜✑➏✑✜ ✒✲✗❽❺✖✔❼✧ ❾❽❺ ✒✲✖✗✕✣✪

✓✣✮★✣✕❹✣ ✖✕❻★✔✓✩ ✢ ✓✔✒❺✔ ❻❽✖✕✔ ➓✖✩✣✩✘ ✒✕ ✖✕✖✔✖✒✲ ✓✖✔✣➔ ✒✕✪ ✪✖❺✣❹✔✖❽✕

❾❽❺ ✔❼✣ ✜✑➏✑✜ ✇✒✲❦ ✒❺✣ ❹❼❽✓✣✕ ★✕✖❾❽❺✧✲✭ ✒✔ ❺✒✕✪❽✧✩ ➅❼✣ ✇✒✲❦

✔❼✣✕ ❻❺❽❹✣✣✪✓✘ ✇❼✣❺✣ ✒✲✖✗✕✣✪ ✓✖✔✣✓ ✒❺✣ ✓✒✧❻✲✣✪ ✪★❺✖✕✗ ✣✒❹❼➙➛➜➝➞➝➛➟➜➞➝➞➜➠➛➝➡➢➞➙➢➤➡➞➥➦➦ ➧➟➦➞➙ ➨➩➩➩
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✓✔✣❻ ❽❾ ✔❼✣ ✇✒✲❦➍ ✇✒✲❦ ❺✣➀✣❺✓✒✲✓ ❽❹❹★❺ ✇✖✔❼ ❻❺❽➆✒➆✖✲✖✔✭ ✂ ✪★❺✖✕✗

✣✒❹❼ ✓✔✣❻ ➓✇❼✣❺✣ ✂ ✖✓ ✔✭❻✖❹✒✲✲✭ ✓✧✒✲✲✣❺ ✔❼✒✕ ✵✳✺➔ ✒✕✪ ✇✖✔❼

❹✣❺✔✒✖✕✔✭ ✒✔ ✔❼✣ ✓✔✒❺✔ ✒✕✪ ✣✕✪ ❽❾ ✔❼✣ ✒✲✖✗✕✧✣✕✔✩ ➅❼✣ ❺✒✕✪❽✧

✇✒✲❦ ❹❽✕❹✲★✪✣✓ ❽✕❹✣ ✔❼✣ ❺✣✓✒✧❻✲✣✪ ❺✣❻✲✖❹✒✔✣ ❼✒✓ ✲✣✕✗✔❼ ✣✮★✒✲

✔❽ ✔❼✣ ✖✕❻★✔ ✒✲✖✗✕✧✣✕✔✩ ❋❽❺ ✣✒❹❼ ❺✣✓✒✧❻✲✣✪ ❺✣❻✲✖❹✒✔✣✘ ❺✣➁

✣✓✔✖✧✒✔✖❽✕ ✖✓ ❻✣❺❾❽❺✧✣✪✩ ➏✣❻✣✒✔✒➆✖✲✖✔✭ ✖✓ ✔❼✣✕ ✧✣✒✓★❺✣✪ ➆✭

✮★✒✕✔✖❾✭✖✕✗ ✪✖✓✒✗❺✣✣✧✣✕✔ ✒✧❽✕✗ ❺✣➁✣✓✔✖✧✒✔✖❽✕✓✩

➐★❺ ✖✕✖✔✖✒✲ ✓✔★✪✭ ❽❾ ✜✑➏✑✜ ❾❽❹★✓✣✪ ❽✕ ✔❼✣ ✜✑➏✑✜ ✒✲✗❽❺✖✔❼✧

❾❽❺ ★✕✒✲✖✗✕✣✪ ✓✣✮★✣✕❹✣ ✖✕❻★✔✓ ➂↔✒✕✗ ✣✔ ✒✲✩✘ ➋✥➃➇➉✘ ❺✒✔❼✣❺ ✔❼✒✕

✒✲✖✗✕✣✪ ✖✕❻★✔✓✩ ③❺✖✣❇✭✘ ✔❼✣ ✜✑➏✑✜ ✒✲✗❽❺✖✔❼✧ ❾❽❺ ★✕✒✲✖✗✕✣✪

✓✣✮★✣✕❹✣ ✖✕❻★✔✓ ✒✲✓❽ ✔✒❦✣✓ ✔❼✣ ❾❽❺✧ ❽❾ ✒ ❺✒✕✪❽✧ ✇✒✲❦✘ ✇✖✔❼

❽✕✣ ✧✒✖✕ ✪✖❾❾✣❺✣✕❹✣➒ ❺✣✓✒✧❻✲✖✕✗ ➁❺✣✒✪✓→ ✒✲❽✕✗ ★✕✒✲✖✗✕✣✪ ✓✣➁

✮★✣✕❹✣✓ ❽❹❹★❺ ✖✕ ✒✕ ✒✓✭✕❹❼❺❽✕❽★✓ ❾✒✓❼✖❽✕✘ ✒✕✪ ✒ ✓✣✔ ❽❾ ✒✕❹❼❽❺✓

✓✣❺➀✣ ✒✓ ✓✭✕❹❼❺❽✕✖↕✒✔✖❽✕ ➁➆✒❺❺✖✣❺✓→ ✖✕ ✧★❹❼ ✔❼✣ ✓✒✧✣ ✓✣✕✓✣ ✒✓

✖✕ ❻✒❺✒✲✲✣✲ ❹❽✧❻★✔✖✕✗✩ ↔✣ ❻❺✣➀✖❽★✓✲✭ ✒❻❻✲✖✣✪ ✔❼✣ ✜✑➏✑✜ ✒✲✗❽➁

❺✖✔❼✧ ✔❽ ❻✣❺❾❽❺✧ ❹❽✕❿✪✣✕❹✣ ✖✕✔✣❺➀✒✲ ❻✲✒❹✣✧✣✕✔ ❾❽❺ ✒ ❹✲✒✓✓✖❹✒✲

❻❺❽➆✲✣✧ ✖✕ ❹❽✧❻★✔✒✔✖❽✕✒✲ ➆✖❽✲❽✗✭ ✒✕✪ ➆✖❽✖✕❾❽❺✧✒✔✖❹✓➒ ✧★✲✔✖❻✲✣

✓✣✮★✣✕❹✣ ✒✲✖✗✕✧✣✕✔ ➓✙✜✢➔ ✣✓✔✖✧✒✔✖❽✕✩ ✛✓✖✕✗ ✓✭✕✔❼✣✔✖❹ ✒✕✪

✣✧❻✖❺✖❹✒✲ ✪✒✔✒✘ ✇✣ ✓❼❽✇✣✪ ✔❼✒✔ ✔❼✣ ★✓✣ ❽❾ ✜✑➏✑✜ ❺✒✕✪❽✧

✇✒✲❦✓ ✇✖✔❼✖✕ ✒ ❺✣✓✒✧❻✲✖✕✗➣❺✣➁✣✓✔✖✧✒✔✖❽✕ ❻✖❻✣✲✖✕✣ ❺✣✓★✲✔✣✪ ✖✕

❹❽✧❻✒❺✒➆✲✣ ❽❺ ❽❾✔✣✕ ➆✣✔✔✣❺ ✔✭❻✣ ✚ ✒✕✪ ✔✭❻✣ ✚✚ ✣❺❺❽❺ ❺✒✔✣✓ ❺✣✲✒✔✖➀✣

✔❽ ✓✔✒✔✣➁❽❾➁✔❼✣➁✒❺✔ ✧✣✔❼❽✪✓✩

✚✕ ✔❼✖✓ ✓✔★✪✭✘ ✇✣ ✒✪✪❺✣✓✓ ✓✣➀✣❺✒✲ ❹❽❺❽✲✲✒❺✭ ✮★✣✓✔✖❽✕✓ ✇❼✖❹❼

❹❽✕✓✔✖✔★✔✣ ✔❼✣ ✔❼❺✣✣ ❻❺✖✧✒❺✭ ❹❽✕✔❺✖➆★✔✖❽✕✓ ❽❾ ❽★❺ ✓✔★✪✭✩ ➓➃➔

↔✣ ❻❺❽❻❽✓✣ ✔❼✣ ❿❺✓✔ ✒❻❻✲✖❹✒✔✖❽✕ ❽❾ ✜✑➏✑✜ ❺✒✕✪❽✧ ✇✒✲❦✓

❽✕ ✒✲✖✗✕✣✪ ✓✣✮★✣✕❹✣✓✘ ✇❼✣❺✣✒✓ ❽★❺ ✣✒❺✲✖✣❺ ✓✔★✪✭ ❾❽❹★✓✣✪ ❽✕

✜✑➏✑✜ ❺✒✕✪❽✧ ✇✒✲❦✓ ❽✕ ★✕✒✲✖✗✕✣✪ ✓✣✮★✣✕❹✣✓✩ ➓➋➔ ➐★❺ ✓✔★✪✭

★✔✖✲✖↕✣✓ ✜✑➏✑✜ ❺✒✕✪❽✧ ✇✒✲❦✓ ✒✓ ✒ ✧✣✒✕✓ ✔❽ ➁➆❽❽✓✔→ ❍✙✙

✖✕❾✣❺✣✕❹✣➣✲✣✒❺✕✖✕✗ ❻✣❺❾❽❺✧✒✕❹✣✩ ▲✖❦✣ ❽✔❼✣❺ ✕❽✕➁❻✒❺✒✧✣✔❺✖❹ ❺✣➁

✓✒✧❻✲✖✕✗ ✧✣✔❼❽✪✓✘ ✇✣ ✓❼❽✇ ✔❼✒✔ ✜✑➏✑✜ ❼✒✓ ★✔✖✲✖✔✭ ✒✓ ✒ ✪✒✔✒
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✓✣❺➀✣✪ ❾❽❺ ✔❼✣ ❾✒✲✓✣ ❹✲✒✓✓ ❽❾ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣✓✩ ✜✔✒✕✪✒✲❽✕✣

❺✣❹❍✙✙✆✓ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣✓ ✖✕ ✔❼✣ ❼✖✗❼✣✓✔ ✪✣❹✖✲✣ ❺✒✕✗✣ ❽❾

❻❽✓✔✣❺✖❽❺ ❻❺❽➆✒➆✖✲✖✔✭ ➓✖✩✣✩✘ ✤✥✾ ❻❽✓✔✣❺✖❽❺ ❻❺❽➆✒➆✖✲✖✔✭ ❽❺ ✗❺✣✒✔✣❺➔

✇✣❺✣ ✔✭❻✖❹✒✲✲✭ ✔❼✣ ✓✣❹❽✕✪ ❼✖✗❼✣✓✔ ✖✕ ❾❺✣✮★✣✕❹✭ ❹❽✧❻✒❺✣✪ ✔❽

✒✲✲ ❽✔❼✣❺ ✪✣❹✖✲✣✓➍ ✖✕ ❹❽✕✔❺✒✓✔✘ ✜✑➏✑✜❙❺✣❹❍✙✙ ❹❽✕✓✖✓✔✣✕✔✲✭

❺✣✔★❺✕✣✪ ❾✣✇✣❺ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣✓ ✖✕ ✔❼✣ ✔❽❻ ✪✣❹✖✲✣ ❽❾ ❻❽✓➁

✔✣❺✖❽❺ ❻❺❽➆✒➆✖✲✖✔✭ ❺✒✕✗✣ ❹ ✒✔ ✧❽✓✔ ✒ ❾✣✇ ❻✣❺❹✣✕✔✒✗✣ ❻❽✖✕✔✓

✒✕✪ ✕✣✒❺✖✕✗ ↕✣❺❽ ❾❺✣✮★✣✕❹✭ ❾❽❺ ✓❽✧✣ ✧❽✪✣✲ ❹❽✕✪✖✔✖❽✕✓✩ ➅❼✣

✜✑➏✑✜❙❺✣❹❍✙✙➁✖✕❾✣❺❺✣✪ ❻❽✓✔✣❺✖❽❺ ✪✖✓✔❺✖➆★✔✖❽✕ ❾❽❺ ✔❼✣ ❾✒✲✓✣

❹✲✒✓✓ ❽❾ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣✓ ✇✒✓ ❹❽✕✓✖✓✔✣✕✔✲✭ ✓❼✖❾✔✣✪ ✲✣❾✔✇✒❺✪

❹❽✧❻✒❺✣✪ ✔❽ ✓✔✒✕✪✒✲❽✕✣ ❺✣❹❍✙✙✩ ↔✣ ✒✔✔❺✖➆★✔✣ ✔❼✣✓✣ ❿✕✪✖✕✗✓

✔❽ ✔✇❽ ❾✒❹✔❽❺✓✩ ❋✖❺✓✔✘ ✔❼✣ ★✓✣ ❽❾ ✕❽✕➁❻✒❺✒✧✣✔❺✖❹ ❺✣✓✒✧❻✲✖✕✗ ✒✕✪

❺✣➁✣✓✔✖✧✒✔✖❽✕ ✒❻❻✣✒❺✓ ✔❽ ➆✣ ❹❽✕✪★❹✖➀✣ ✔❽ ✖✧❻❺❽➀✣✪ ✖✕❾✣❺✣✕❹✣ ❽❾

✔❺★✣ ✗✣✕✣ ✔❺✣✣ ✔❽❻❽✲❽✗✖✣✓✩ ✜✣❹❽✕✪✘ ✖✕❹❽❺❺✣❹✔ ✖✕❾✣❺✣✕❹✣✓ ❾❽❺ ✒✲✲

❽✔❼✣❺ ✗✣✕✣ ✔❺✣✣ ✔❽❻❽✲❽✗✖✣✓ ➓✖✕ ✔✣❺✧✓ ❽❾ ❺✣✲✒✔✖➀✣✲✭ ❼✖✗❼ ✖✕❾✣❺❺✣✪

❻❽✓✔✣❺✖❽❺ ❻❺❽➆✒➆✖✲✖✔✭➔ ✇✣❺✣ ✲✣✓✓ ❺✣❻✣✒✔✒➆✲✣✩

✢ ✓✖✧✖✲✒❺ ❻✣❺❾❽❺✧✒✕❹✣ ❽★✔❹❽✧✣ ✇✒✓ ❽➆✓✣❺➀✣✪ ❽✕ ✔❼✣

✲✒❺✗✣❺ ✷➁✔✒➊❽✕ ✧❽✪✣✲ ❹❽✕✪✖✔✖❽✕✓✩ ✢❹❺❽✓✓ ✒✲✲ ✧❽✪✣✲ ❹❽✕✪✖✔✖❽✕✓✘

✜✑➏✑✜❙❺✣❹❍✙✙ ✖✕❾✣❺✣✕❹✣ ✇✒✓ ✧❽❺✣ ✓✔❺❽✕✗✲✭ ❹❽❺❺✣✲✒✔✣✪ ✇✖✔❼

✔❽❻❽✲❽✗✖❹✒✲ ✒❹❹★❺✒❹✭ ❹❽✧❻✒❺✣✪ ✔❽ ❺✣❹❍✙✙ ➓➅✒➆✲✣ ✚✚➔✩ ↔✣

❽➆✓✣❺➀✣✪ ✒➆✓❽✲★✔✣ ✖✧❻❺❽➀✣✧✣✕✔✓ ✖✕ ❹❽❺❺✣✲✒✔✖❽✕ ❹❽✣❾❿❹✖✣✕✔✓

✒✧❽★✕✔✖✕✗ ✔❽ ➆✣✔✇✣✣✕ ✵✳✷✶✷ ✒✕✪ ✵✳✞✸✺✩ ➅✒❦✣✕ ✔❽✗✣✔❼✣❺✘

✜✑➏✑✜❙❺✣❹❍✙✙✆✓ ❻✣❺❾❽❺✧✒✕❹✣ ✒✪➀✒✕✔✒✗✣ ❺✣✲✒✔✖➀✣ ✔❽ ✓✔✒✕➁

✪✒✲❽✕✣ ❺✣❹❍✙✙ ✇✒✓ ✲✒❺✗✣❺ ❽✕ ✔❼✣ ✷➁✔✒➊❽✕ ✧❽✪✣✲ ❹❽✕✪✖✔✖❽✕✓✘

❺✣✲✒✔✖➀✣ ✔❽ ✔❼✣ ✓✧✒✲✲✣❺ ➌➁✔✒➊❽✕ ✧❽✪✣✲ ❹❽✕✪✖✔✖❽✕✓✩

✢✓ ✖✕ ✔❼✣ ➌➁✔✒➊❽✕ ✒✕✪ ✷➁✔✒➊❽✕ ✪✒✔✒✓✣✔ ❹❽✧❻✒❺✖✓❽✕✓✘

✜✑➏✑✜❙❺✣❹❍✙✙✆✓ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣ ✇✒✓ ✧❽❺✣ ✓✔❺❽✕✗✲✭ ❹❽❺➁

❺✣✲✒✔✣✪ ✇✖✔❼ ✔❽❻❽✲❽✗✖❹✒✲ ✒❹❹★❺✒❹✭ ✒❹❺❽✓✓ ✒✲✲ ➈➁✔✒➊❽✕ ✧❽✪✣✲

❹❽✕✪✖✔✖❽✕✓✘ ✇❼✣✕ ❹❽✧❻✒❺✣✪ ✔❽ ✓✔✒✕✪✒✲❽✕✣ ❺✣❹❍✙✙ ➓➅✒➆✲✣

❊④❆❊➩ ➨
❖� ✹✁✂✄☎✆� ♠✆✝✞✟ ❝✆�✝✠✂✠✆�✡☛ ♣✆✡✂✞☞✠✆☞ ♣☞✆♦✄♦✠✟✠✂✠✞✡ ✠�✐✞☞☞✞✝ ✉✡✠�✌
✍✎✏✎✍✑☞✞❝❡✒✒ ✇✞☞✞ ♠✆☞✞ ❤✠✌❤✟✓ ❝✆☞☞✞✟✄✂✞✝ ✇✠✂❤ ✂✆♣✆✟✆✌✠❝✄✟

✄❝❝✉☞✄❝✓ ❝✆♠♣✄☞✞✝ ✂✆ ✡✂✄�✝✄✟✆�✞ ☞✞❝❡✒✒✔ ❋✕✖ ❊✗❈✘ ▼❊✙✘✕✚➄✛
■✜✢❊✖❊✜❈❊✱ ❲❊ ❈✗✣❈✤✣✗✙❊✚ ✙✘❊ P❊✗✖✛✕✜ ❈✕✖✖❊✣✗✙■✕✜ ❇❊✙❲❊❊✜
✙✘❊ ■✜✢❊✖✖❊✚ ✥✕✛✙❊✖■✕✖ ✥✖✕❇✗❇■✣■✙✦ ✢✕✖ ✗ ●❊✜❊ ✙✖❊❊ ❣ ✗✜✚ ✙✘❊
✙✕✥✕✣✕●■❈✗✣ ✚■✛✙✗✜❈❊ ❇❊✙❲❊❊✜ ❣ ✗✜✚ ✙✘❊ ✙✖✤❊ ❊❱✕✣✤✙■✕✜✗✖✦
✘■✛✙✕✖✦ ✕✢ ✗ ✛■✙❊ ✭■➥❊➥✱ ✙✘❊ ✙✖✤❊ ✣✕❈✗✣ ●❊✜❊ ✙✖❊❊✮➥ ④❱❊✖✗●❊

❈✕✖✖❊✣✗✙■✕✜ ✢✕✖ ✗ ▼❊✙✘✕✚ ■✛ ✖❊✥✕✖✙❊✚ ✗❈✖✕✛✛ ✗✣✣ ✖❊✥✣■❈✗✙❊✛ ■✜
✗ ▼✕✚❊✣ ❈✕✜✚■✙■✕✜ ✭♥ ❂ ✧✵✮➥

❶◆★✩✪✫ ⑧✪❘✬★✩➝
✬✯ ✰✲✳✴✰✬✲ ✺◆✴✳✴✰✬✲ ✫✪❘�✺✺ ✁➩⑧➩✁✻✫✪❘�✺✺
✴✳t✳ ✫✳✴✪ ✼ ✫✳✴✪ ✽ ❘✬✫✫✪✿✳✴✰✬✲ ❘✬✫✫✪✿✳✴✰✬✲

❀ ➦➥❁ ➦➥❁ ➝➦➥❁❀➛ ➝➦➥➜➡➦
❀ ➦➥❁ ➞ ➝➦➥➠➟➟ ➝➦➥➜➠➠
❀ ➦➥❁ ➟ ➝➦➥❁❁❀ ➝➦➥➛➙➙
❀ ➞ ➦➥❁ ➝➦➥❀➛➦ ➝➦➥➛➛❁
❀ ➞ ➞ ➝➦➥❀➠➦ ➝➦➥➛❀➟
❀ ➞ ➟ ➝➦➥❀➟➛ ➝➦➥➠➛➛
❀ ➟ ➦➥❁ ➝➦➥❁➠➦ ➝➦➥➜❁❁
❀ ➟ ➞ ➝➦➥➠➠❀ ➝➦➥➜➠➛
❀ ➟ ➟ ➝➦➥➠➦➙ ➝➦➥➜➡➛

❊④❆❊➩ ➨➨
❖� ❃✁✂✄☎✆� ♠✆✝✞✟ ❝✆�✝✠✂✠✆�✡☛ ♣✆✡✂✞☞✠✆☞ ♣☞✆♦✄♦✠✟✠✂✠✞✡ ✠�✐✞☞☞✞✝ ✉✡✠�✌
✍✎✏✎✍✑☞✞❝❡✒✒ ✇✞☞✞ ♠✆☞✞ ❤✠✌❤✟✓ ❝✆☞☞✞✟✄✂✞✝ ✇✠✂❤ ✂✆♣✆✟✆✌✠❝✄✟
✄❝❝✉☞✄❝✓ ❝✆♠♣✄☞✞✝ ✂✆ ✡✂✄�✝✄✟✆�✞ ☞✞❝❡✒✒✔ ⑨✙✘❊✖❲■✛❊✱ ✙✗❇✣❊

✣✗✦✕✤✙ ✗✜✚ ✚❊✛❈✖■✥✙■✕✜ ✗✖❊ ■✚❊✜✙■❈✗✣ ✙✕ ❊✗❇✣❊ ➨➥

❶◆★✩✪✫ ⑧✪❘✬★✩➝
✬✯ ✰✲✳✴✰✬✲ ✺◆✴✳✴✰✬✲ ✫✪❘�✺✺ ✁➩⑧➩✁✻✫✪❘�✺✺
✴✳t✳ ✫✳✴✪ ✼ ✫✳✴✪ ✽ ❘✬✫✫✪✿✳✴✰✬✲ ❘✬✫✫✪✿✳✴✰✬✲

❁ ➦➥❁ ➦➥❁ ➝➦➥❁➛➞ ➝➦➥➠➙➟
❁ ➦➥❁ ➞ ➝➦➥❁➟➠ ➝➦➥➠➛➠
❁ ➦➥❁ ➟ ➝➦➥❁➟❁ ➝➦➥➠❁➞
❁ ➞ ➦➥❁ ➝➦➥❁➙➛ ➝➦➥➠➛❁
❁ ➞ ➞ ➝➦➥❁➠➙ ➝➦➥➠➛➜
❁ ➞ ➟ ➝➦➥➠➞➜ ➝➦➥➠➜❀
❁ ➟ ➦➥❁ ➝➦➥❁➦➠ ➝➦➥➠➠➞
❁ ➟ ➞ ➝➦➥❁❀➡ ➝➦➥➠➠❁
❁ ➟ ➟ ➝➦➥❁➠ ➝➦➥➠❀➜

✚✚✚➔✩ ❍❽✇✣➀✣❺✘ ✔❼✣ ❽➆✓✣❺➀✣✪ ❹❽❺❺✣✲✒✔✖❽✕ ❹❽✣❾❿❹✖✣✕✔✓ ❾❽❺ ➆❽✔❼

✧✣✔❼❽✪✓ ✇✣❺✣ ✗✣✕✣❺✒✲✲✭ ✇✣✒❦✣❺ ✇❼✣✕ ❹❽✧❻✒❺✖✕✗ ✔❼✣ ➈➁✔✒➊❽✕

✪✒✔✒✓✣✔ ✒✕✒✲✭✓✣✓ ➀✣❺✓★✓ ✒✕✒✲✭✓✣✓ ❽❾ ✓✧✒✲✲✣❺ ✪✒✔✒✓✣✔✓➍ ❾★❺✔❼✣❺➁

✧❽❺✣✘ ✔❼✣ ❽➆✓✣❺➀✣✪ ✖✧❻❺❽➀✣✧✣✕✔ ✖✕ ❹❽❺❺✣✲✒✔✖❽✕ ❺✣✔★❺✕✣✪ ➆✭

✜✑➏✑✜❙❺✣❹❍✙✙ ➀✣❺✓★✓ ✓✔✒✕✪✒✲❽✕✣ ❺✣❹❍✙✙ ✇✒✓ ✓✧✒✲✲✣❺ ✒✓

✇✣✲✲ ❹ ❺✒✕✗✖✕✗ ❾❺❽✧ ✕✣✒❺✲✭ ❹❽✧❻✒❺✒➆✲✣ ➓✒✕ ✒➆✓❽✲★✔✣ ✖✧❻❺❽➀✣➁

✧✣✕✔ ❽❾ ✵✳✵✵✸➔ ✔❽ ✒✔ ✧❽✓✔ ✵✳✷✵❄✩ ➅❼✣ ❼✖✓✔❽✗❺✒✧ ❹❽✧❻✒❺✖✓❽✕

❽❾ ✣✒❹❼ ✧✣✔❼❽✪✆✓ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣✓ ✇✒✓ ✒✲✓❽ ✪✖❾❾✣❺✣✕✔ ❾❽❺

✔❼✣ ✔❺★✣ ❹✲✒✓✓ ❽❾ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣✓✘ ➆★✔ ✕❽✔ ❾❽❺ ✔❼✣ ❾✒✲✓✣

❹✲✒✓✓ ➓✜★❻❻✲✣✧✣✕✔✒❺✭ ❋✖✗★❺✣✓ ✜➋ ✒✕✪ ✜✭➔✩ ➅❼✣ ✲✒✔✔✣❺ ✇✒✓

✖✕ ❾✒❹✔ ❹❽✕✓✖✓✔✣✕✔➒ ❾❽❺ ✔❼✣ ❾✒✲✓✣ ❹✲✒✓✓ ❽❾ ❻✣❺➁✓✖✔✣ ✖✕❾✣❺✣✕❹✣✓✘

✜✑➏✑✜❙❺✣❹❍✙✙✆✓ ✖✕❾✣❺❺✣✪ ❻❽✓✔✣❺✖❽❺ ❻❺❽➆✒➆✖✲✖✔✭ ✪✖✓✔❺✖➆★✔✖❽✕✓

✇✣❺✣ ✧❽❺✣ ✓✔❺❽✕✗✲✭ ✓❼✖❾✔✣✪ ✲✣❾✔✇✒❺✪ ❹❽✧❻✒❺✣✪ ✔❽ ❺✣❹❍✙✙✩

➅❼✣ ✣❾❾✣❹✔ ✇✒✓ ❻❺✣✓✣❺➀✣✪ ✣➀✣✕ ✔❼❽★✗❼ ❻❽✓✔✣❺✖❽❺ ❻❺❽➆✒➆✖✲✖✔✖✣✓

❽❾ ✔❼✣ ❾✒✲✓✣ ❹✲✒✓✓ ❽❾ ✖✕❾✣❺✣✕❹✣✓ ✇✒✓ ✧❽❺✣ ✔❼✒✕ ✪❽★➆✲✣ ✔❼✒✔

✓✣✣✕ ❽✕ ✔❼✣ ➌➁✔✒➊❽✕ ✒✕✪ ✷➁✔✒➊❽✕ ✣➊❻✣❺✖✧✣✕✔✓✩ ❍❽✇✣➀✣❺✘ ✒

✪✖❾❾✣❺✣✕✔ ❽★✔❹❽✧✣ ✇✒✓ ❽➆✓✣❺➀✣✪ ❾❽❺ ✔❼✣ ✔❺★✣ ❹✲✒✓✓ ❽❾ ❻✣❺➁✓✖✔✣

✖✕❾✣❺✣✕❹✣✓➒ ❺✒✔❼✣❺ ✔❼✒✕ ✒ ❺✖✗❼✔✇✒❺✪ ✓❼✖❾✔✘ ✜✑➏✑✜❙❺✣❹❍✙✙ ❺✣➁

✔★❺✕✣✪ ❻❽✓✔✣❺✖❽❺ ❻❺❽➆✒➆✖✲✖✔✭ ✪✖✓✔❺✖➆★✔✖❽✕✓ ✇❼✖❹❼ ✇✣❺✣ ✗✣✕✣❺✒✲✲✭

✧❽❺✣ ✪✖❾❾★✓✣ ❹❽✧❻✒❺✣✪ ✔❽ ❺✣❹❍✙✙ ✒✲❽✕✣✩ ↔✣ ✒✔✔❺✖➆★✔✣ ✔❼✣✓✣

❿✕✪✖✕✗✓ ✔❽ ✔❼✣ ✖✕❹❺✣✒✓✣✪ ❹❽✧❻★✔✒✔✖❽✕✒✲ ❹❽✧❻✲✣➊✖✔✭ ❽❾ ❍✙✙

Authorized licensed use limited to: Michigan State University. Downloaded on July 20,2020 at 19:54:19 UTC from IEEE Xplore.  Restrictions apply. 



48

❋✰❋➥ ➞➥ ❡✠✡✂✆✌☞✄♠ ✆✐ ♣✆✡✂✞☞✠✆☞ ♣☞✆♦✄♦✠✟✠✂✠✞✡ ✠�✐✞☞☞✞✝ ♦✓ ✡✂✄�✝✄✟✆�✞ ☞✞❝❡✒✒ ♠✞✂❤✆✝ ✆� ✹✁✂✄☎✆� ♠✆✝✞✟ ❝✆�✝✠✂✠✆�✡✔ ❊✬❘✳✿ ❋✪✲✪ ✴✫✪✪ ✴✬t✬✿✬❋✰✪� ✳✴ ✳ �✰✴✪
✇✪✫✪ �t✿✰✴ ✰✲✴✬ ✴✇✬ ❘✿✳��✪�❝ ✴✁✪ ➁✴✫◆✪ ❘✿✳��✂ ❘✬✲�✰�✴� ✬✯ ✴✁✪ ✴✫◆✪ ❋✪✲✪ ✴✫✪✪ ✴✬t✬✿✬❋✄ ✯✬✫ ✴✁✪ �✰✴✪✱ ✳✲❛ ✴✁✪ ➁✯✳✿�✪ ❘✿✳��✂ ❘✬✲✴✳✰✲� ✳✿✿ ✬✴✁✪✫ ❋✪✲✪ ✴✫✪✪ ✴✬t✬✿✬❋✰✪�➥
❋✬✫ ✪✳❘✁ ❘✿✳�� ✳✲❛ ✪✳❘✁ ✫✪t✿✰❘✳✴✪ ❛✳✴✳�✪✴ ✰✲ ✳ ★✬❛✪✿ ❘✬✲❛✰✴✰✬✲✱ ✴✁✪ ✰✲✯✪✫✫✪❛ t✬�✴✪✫✰✬✫ t✫✬✩✳✩✰✿✰✴✰✪� ✯✬✫ ❋✪✲✪ ✴✫✪✪� ✳✴ ✳✲✄ �✰✴✪ ✇✪✫✪ ✩✰✲✲✪❛ ✰✲✴✬ ❛✪❘✰✿✪�s ✴✁✪
✫✪�◆✿✴✰✲❋ ✁✰�✴✬❋✫✳★ ✇✳� ✴✁✪✲ ✲✬✫★✳✿✰♥✪❛ ✭♥ ❂ ✧✵✮➥ ❊✁✪ ✲✬✫★✳✿✰♥✪❛ ✁✰�✴✬❋✫✳★� ✯✬✫ ✴✁✪ ✴✫◆✪ ✳✲❛ ✯✳✿�✪ ❘✿✳��✪� ✳✫✪ �✁✬✇✲ ✰✲ ✩✿◆✪ ✳✲❛ ✬✫✳✲❋✪✱ ✫✪�t✪❘✴✰✈✪✿✄➥

✲✣✒❺✕✖✕✗ ❽❻✔✖✧✖↕✒✔✖❽✕ ✒✓ ✔❼✣ ✕★✧➆✣❺ ❽❾ ✔✒➊✒ ✖✕❹❺✣✒✓✣✓✩ ✚✔ ✖✓

✲✖❦✣✲✭ ✔❼✒✔ ❹❽✕✓✣❺➀✒✔✖➀✣✲✭ ✲✖✧✖✔✖✕✗ ✜✑➏✑✜➁➆✒✓✣✪ ❺✣➁✣✓✔✖✧✒✔✖❽✕

✔❽ ➃✥ ✲✣✒❺✕✖✕✗ ✖✔✣❺✒✔✖❽✕✓ ✖✓ ✖✕✓★❾❿❹✖✣✕✔ ❾❽❺ ✔❼✣ ✲✒❺✗✣❺ ✧❽✪✣✲

❹❽✕✪✖✔✖❽✕✓ ✖✕ ❽★❺ ✓✔★✪✭✩ ✙❽❺✣ ✖✕✔✣✕✓✖➀✣ ✲✣✒❺✕✖✕✗ ❽❻✔✖✧✖↕✒✔✖❽✕

✧✒✭ ✭✖✣✲✪ ✖✧❻❺❽➀✣✪ ❺✣➁✣✓✔✖✧✒✔✖❽✕ ✒✕✪ ✒ ✗❺✣✒✔✣❺ ❻✣❺❾❽❺✧✒✕❹✣

➆✣✕✣❿✔ ❾❺❽✧ ✒★✗✧✣✕✔✖✕✗ ❺✣❹❍✙✙ ✇✖✔❼ ✜✑➏✑✜✩

➅❼✣ ✢❻❻✣✕✪✖➊ ✖✕❹✲★✪✣✓ ✒✪✪✖✔✖❽✕✒✲ ✣➊❻✣❺✖✧✣✕✔✓ ✔❼✒✔ ✣➀✒✲➁

★✒✔✣ ✔❼✣ ✖✧❻✒❹✔ ❽❾ ❦✣✭ ✧✣✔❼❽✪ ❻✒❺✒✧✣✔✣❺✓✩ ✜★❻❻✲✣✧✣✕✔✒❺✭

➅✒➆✲✣ ✜✭ ❹❽✧❻✒❺✣✓ ✖✕❾✣❺✣✕❹✣ ✒❹❹★❺✒❹✭ ❾❽❺ ❺✣❹❍✙✙ ➀✣❺✓★✓

✜✑➏✑✜❙❺✣❹❍✙✙ ✒✓ ✪✖❾❾✣❺✣✕✔ ❹❼❽✖❹✣✓ ✒❺✣ ★✓✣✪ ❾❽❺ ✔❼✣ ✜✑➏✑✜

❺✣➀✣❺✓✒✲ ❻❺❽➆✒➆✖✲✖✔✭ ✂✩ ↔✣ ❾❽★✕✪ ✔❼✒✔ ✔❼✣ ❻✣❺❾❽❺✧✒✕❹✣ ✒✪➀✒✕➁

✔✒✗✣ ❺✣✔★❺✕✣✪ ➆✭ ✜✑➏✑✜❙❺✣❹❍✙✙ ❽➀✣❺ ✓✔✒✕✪✒✲❽✕✣ ❺✣❹❍✙✙

✇✒✓ ❺❽➆★✓✔ ✔❽ ✔❼✣ ❹❼❽✖❹✣ ❽❾ ❺✣➀✣❺✓✒✲ ❻❺❽➆✒➆✖✲✖✔✭ ✂ ✓❽ ✲❽✕✗ ✒✓

✔❼✣ ❹❼❽✓✣✕ ➀✒✲★✣ ✇✒✓ ✕❽✔ ✔❽❽ ❼✖✗❼➍ ❺✣✒✓❽✕✒➆✲✣ ❹❼❽✖❹✣✓ ✒❺✣

✣✮★✖➀✒✲✣✕✔ ✔❽ ❺✣➀✣❺✓✒✲ ➆❺✣✒❦❻❽✖✕✔✓ ✓✣❻✒❺✒✔✣✪ ➆✭ ✒✔ ✲✣✒✓✔ ✶✵✵

➆❻ ❽❾ ✓✣✮★✣✕❹✣ ✲✣✕✗✔❼ ❽✕ ✒➀✣❺✒✗✣✩ ➅❼✣ ❺✣✓★✲✔✓ ✒❺✣ ❹❽✕✓✖✓✔✣✕✔

✇✖✔❼ ✔❼✣ ❽❺✖✗✖✕✒✲ ✧❽✔✖➀✒✔✖❽✕ ❾❽❺ ✓✣✮★✣✕❹✣➁✒✇✒❺✣ ❺✣✓✒✧❻✲✖✕✗

✒✕✪ ❺✣➁✣✓✔✖✧✒✔✖❽✕✩ ➂↔✒✕✗ ✣✔ ✒✲✩✘ ➋✥➃➇➉ ✕❽✔✣✪ ✔❼✣ ❹❽❺❺✣✓❻❽✕➁

✪✣✕❹✣ ➆✣✔✇✣✣✕ ✒✕ r✔❼ ❽❺✪✣❺ ✙✒❺❦❽➀ ❻❺❽❹✣✓✓ ✒✕✪ ✒ ✜✑➏✑✜

❺✒✕✪❽✧ ✇✒✲❦ ✇✖✔❼ ❺✣➀✣❺✓✒✲ ❻❺❽➆✒➆✖✲✖✔✭ ✂✩ ❋❽❺ ✂ ❂ ✵✳✺✘ ✒

❿❺✓✔➁❽❺✪✣❺ ✙✒❺❦❽➀ ❻❺❽❹✣✓✓ ✓★❾❿❹✣✓➍ ❾❽❺ ✂ ✢ ✵✳✺✘ ❼✖✗❼✣❺➁

❽❺✪✣❺ ✙✒❺❦❽➀✖✒✕ ❻❺❽❹✣✓✓✣✓ ✒❺✣ ✕✣✣✪✣✪ ✔❽ ❹✒❻✔★❺✣ ✓✣✮★✣✕✔✖✒✲

✪✣❻✣✕✪✣✕❹✣✩ ✑✓✓✣✕✔✖✒✲✲✭✘ ✓✧✒✲✲✣❺ ✂ ➀✒✲★✣✓ ✧✣✒✕ ✔❼✒✔ ✲❽✕✗✣❺➁

✪✖✓✔✒✕❹✣ ✓✣✮★✣✕✔✖✒✲ ✪✣❻✣✕✪✣✕❹✣ ✖✓ ❺✣✔✒✖✕✣✪✩ ➐★❺ ❺✣✓★✲✔✓ ✓★✗✗✣✓✔

✔❼✒✔ ✔❼✣❺✣ ✖✓ ✒ ❹❺✖✔✖❹✒✲ ❻❽✖✕✔➒ ❻✒✓✔ ✒ ❹✣❺✔✒✖✕ ✔❼❺✣✓❼❽✲✪✘ ✲❽✕✗✣❺➁

✪✖✓✔✒✕❹✣ ✓✣✮★✣✕✔✖✒✲ ✪✣❻✣✕✪✣✕❹✣ ✖✓ ❹❺✖✔✖❹✒✲ ✔❽ ✔❼✣ ❻✣❺❾❽❺✧✒✕❹✣

❽❾ ❺✣✓✒✧❻✲✖✕✗ ✒✕✪ ❺✣➁✣✓✔✖✧✒✔✖❽✕ ❾❽❺ ✓✣✮★✣✕❹✣➁➆✒✓✣✪ ✖✕❾✣❺✣✕❹✣

❻❺❽➆✲✣✧✓✩ ✜★❻❻✲✣✧✣✕✔✒❺✭ ➅✒➆✲✣ ✜➌ ✓❼❽✇✓ ❺✣✓★✲✔✓ ❾❽❺ ❺✣❹❍✙✙

Authorized licensed use limited to: Michigan State University. Downloaded on July 20,2020 at 19:54:19 UTC from IEEE Xplore.  Restrictions apply. 



49

❋✰❋➥ ➟➥ ❡✠✡✂✆✌☞✄♠ ✆✐ ♣✆✡✂✞☞✠✆☞ ♣☞✆♦✄♦✠✟✠✂✠✞✡ ✠�✐✞☞☞✞✝ ♦✓ ✍✎✏✎✍✑☞✞❝❡✒✒ ♠✞✂❤✆✝ ✆� ✹✁✂✄☎✆� ♠✆✝✞✟ ❝✆�✝✠✂✠✆�✡✔ ❋✰❋◆✫✪ ✿✳✄✬◆✴ ✳✲❛ ❛✪�❘✫✰t✴✰✬✲ ✳✫✪
✬✴✁✪✫✇✰�✪ ✰❛✪✲✴✰❘✳✿ ✴✬ ❋✰❋◆✫✪ ➞➥

❊④❆❊➩ ➨➨➨
❖� ✻✁✂✄☎✆� ♠✆✝✞✟ ❝✆�✝✠✂✠✆�✡☛ ♣✆✡✂✞☞✠✆☞ ♣☞✆♦✄♦✠✟✠✂✠✞✡ ✠�✐✞☞☞✞✝ ✉✡✠�✌
✍✎✏✎✍✑☞✞❝❡✒✒ ✇✞☞✞ ♠✆☞✞ ❤✠✌❤✟✓ ❝✆☞☞✞✟✄✂✞✝ ✇✠✂❤ ✂✆♣✆✟✆✌✠❝✄✟
✄❝❝✉☞✄❝✓ ❝✆♠♣✄☞✞✝ ✂✆ ✡✂✄�✝✄✟✆�✞ ☞✞❝❡✒✒✔ ⑨✙✘❊✖❲■✛❊✱ ✙✗❇✣❊

✣✗✦✕✤✙ ✗✜✚ ✚❊✛❈✖■✥✙■✕✜ ✗✖❊ ■✚❊✜✙■❈✗✣ ✙✕ ❊✗❇✣❊ ➨➥

❶◆★✩✪✫ ⑧✪❘✬★✩➝
✬✯ ✰✲✳✴✰✬✲ ✺◆✴✳✴✰✬✲ ✫✪❘�✺✺ ✁➩⑧➩✁✻✫✪❘�✺✺
✴✳t✳ ✫✳✴✪ ✼ ✫✳✴✪ ✽ ❘✬✫✫✪✿✳✴✰✬✲ ❘✬✫✫✪✿✳✴✰✬✲

➠ ➦➥❁ ➦➥❁ ➝➦➥➡➡➞➟ ➝➦➥❀➙❀
➠ ➦➥❁ ➞ ➝➦➥➟❁➞ ➝➦➥❀❁➛
➠ ➦➥❁ ➟ ➝➦➥➡➠➦ ➝➦➥❀➛➟
➠ ➞ ➦➥❁ ➝➦➥➡➛➠ ➝➦➥❀➜➠
➠ ➞ ➞ ➝➦➥❀➠➙ ➝➦➥❀➛➡
➠ ➞ ➟ ➝➦➥❁➦➛ ➝➦➥❁➡❁
➠ ➟ ➦➥❁ ➝➦➥➡➜➟ ➝➦➥❁➦➠
➠ ➟ ➞ ➝➦➥❁➦❀ ➝➦➥❁➞❁
➠ ➟ ➟ ➝➦➥❀❁❁ ➝➦➥❁❁❀

✒✕✪ ✜✑➏✑✜❙❺✣❹❍✙✙ ✒✕✒✲✭✓✣✓ ★✓✖✕✗ ✒✲✔✣❺✕✒✔✖➀✣ ✓✣✔✔✖✕✗✓ ❾❽❺

✔❼✣ ❍✙✙ ✓✔✒✔✣ ✓❻✒❹✣ ✓✖↕✣ ✝✩ ↔✣ ✕❽✔✣ ✔❼✒✔ ✔❼✣ ✓✖✧★✲✒✔✣✪

✪✒✔✒✓✣✔✓ ✖✕ ❽★❺ ✓✔★✪✭ ✖✕❹✲★✪✣✪ ➆✣✔✇✣✣✕ ✒❻❻❺❽➊✖✧✒✔✣✲✭ ✭ ✒✕✪

➈ ❺✣❹❽✧➆✖✕✒✔✖❽✕➁❾❺✣✣ ✖✕✔✣❺➀✒✲✓ ✇✖✔❼ ✪✖✓✔✖✕❹✔ ✔❺★✣ ✗✣✕✣ ✔❺✣✣✓✘

❽✕ ✒➀✣❺✒✗✣✩ ✄❽✕✓✖✓✔✣✕✔ ✇✖✔❼ ➂↔✣✓✔✣✓✓❽✕ ✒✕✪ ❍❽✲✧✣✓✘ ➋✥✥✤➉✘

✇✣ ❾❽★✕✪ ✔❼✒✔ ★✓✖✕✗ ✒ ✧❽❺✣ ❹❽✧❻✲✣➊ ❺✣❹❍✙✙ ✧❽✪✣✲ ✔❼✒✕

✕✣❹✣✓✓✒❺✭ ➓✖✩✣✩✘ ✧❽❺✣ ❍✙✙ ✓✔✒✔✣✓ ✔❼✒✕ ✔❼✣ ✕★✧➆✣❺ ❽❾ ✲❽❹✒✲

✗✣✕✣ ✔❺✣✣✓ ✣✕❹❽✪✣✪ ✇✖✔❼✖✕ ✒ ✓✖✧★✲✒✔✖❽✕ ❺✣❻✲✖❹✒✔✣✆✓ ✒✕❹✣✓✔❺✒✲

❺✣❹❽✧➆✖✕✒✔✖❽✕ ✗❺✒❻❼➔ ❺✣✓★✲✔✣✪ ✖✕ ❽➀✣❺❿✔✔✖✕✗✩ ✚✕✔✣❺✣✓✔✖✕✗✲✭✘

✜✑➏✑✜❙❺✣❹❍✙✙✆✓ ❻✣❺❾❽❺✧✒✕❹✣ ✇✒✓ ❺✣✲✒✔✖➀✣✲✭ ❺❽➆★✓✔ ✔❽ ❽➀✣❺➁

❿✔✔✖✕✗✩ ✢ ✓✖✧✖✲✒❺ ❻❼✣✕❽✧✣✕❽✕ ✖✓ ❽➆✓✣❺➀✣✪ ✇❼✣✕ ★✓✖✕✗ ❺✣✲✒✔✣✪

✪✒✔✒ ❻✣❺✔★❺➆✒✔✖❽✕ ✔✣❹❼✕✖✮★✣✓ ✔❽ ❹❽✕✔❺❽✲ ❽➀✣❺❿✔✔✖✕✗ ➓✣✩✗✩✘ ❹❺❽✓✓➁

➀✒✲✖✪✒✔✖❽✕➔✩ ❋✖✕✒✲✲✭✘ ❺★✕✔✖✧✣ ✒✕✪ ✧✣✧❽❺✭ ★✓✒✗✣ ❺✣✓★✲✔✓ ✒❺✣

❺✣❻❽❺✔✣✪ ✖✕ ✜★❻❻✲✣✧✣✕✔✒❺✭ ➅✒➆✲✣ ✜➋✩ ✢➀✣❺✒✗✣ ❺★✕✔✖✧✣ ❾❽❺

✔❼✣ ✔✇❽ ✧✣✔❼❽✪✓ ✇✣❺✣ ❺❽★✗❼✲✭ ❹❽✧❻✒❺✒➆✲✣➒ ✒➀✣❺✒✗✣ ❺★✕✔✖✧✣

Authorized licensed use limited to: Michigan State University. Downloaded on July 20,2020 at 19:54:19 UTC from IEEE Xplore.  Restrictions apply. 



50

✪✖❾❾✣❺✣✕❹✣✓ ➆✣✔✇✣✣✕ ✔❼✣ ✔✇❽ ✧✣✔❼❽✪✓ ✇✣❺✣ ✲✣✓✓ ✔❼✒✕ ✒✕ ❼❽★❺ ❽✕

✔❼✣ ➌➁✔✒➊❽✕ ✒✕✪ ✷➁✔✒➊❽✕ ✧❽✪✣✲ ❹❽✕✪✖✔✖❽✕✓ ✒✕✪ ✲✣✓✓ ✔❼✒✕ ✔✇❽

❼❽★❺✓ ❽✕ ✔❼✣ ➈➁✔✒➊❽✕ ✧❽✪✣✲ ❹❽✕✪✖✔✖❽✕✓✘ ✒✕✪ ✕✣✖✔❼✣❺ ✧✣✔❼❽✪

❹❽✕✓✖✓✔✣✕✔✲✭ ❺✣✔★❺✕✣✪ ❾✒✓✔✣❺ ✒➀✣❺✒✗✣ ❺★✕✔✖✧✣✩ ➅❼❺❽★✗❼❽★✔ ❽★❺

✓✔★✪✭✘ ✇✣ ❽➆✓✣❺➀✣✪ ✲❽✇ ✧✣✧❽❺✭ ★✓✒✗✣ ❾❽❺ ➆❽✔❼ ✧✣✔❼❽✪✓ ✔❼✒✔

✒✧❽★✕✔✣✪ ✔❽ ✲✣✓✓ ✔❼✒✕ ➃✥✥ ✙✖③✩

❊✞✄☞✆☞☛☎❙ s✝✡✌✏

✢✓ ✖✕ ✔❼✣ ✣✒❺✲✖✣❺ ✓✔★✪✖✣✓ ❽❾ ▲❽✲✣ ✣✔ ✒✲✩ ➂➃✤✤✤➉ ✒✕✪ ↔✣✓✔✣✓✓❽✕

✒✕✪ ❍❽✲✧✣✓ ➂➋✥✥✤➉✘ ❽★❺ ✜✑➏✑✜➁➆✒✓✣✪ ❺✣➁✒✕✒✲✭✓✖✓ ❹✲✣✒❺✲✭
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