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　 犔犐犢狅狀犵狇犻犪狀，犔犐犠犲犻，犌犝犗犢狅狀犵犼狌狀，犛犝犔犲犻（１５３１）!!!!!!!!!!!!!!!!!!!!!!!!!

ＰＭＭＡｃｏａｒｓｅｇｒａｉｎｅｄｍｏｌｅｃｕｌａｒｄｙｎａｍｉｃｍｏｄｅｌｓｏｆｄｉｆｆｅｒｅｎｔｍａｐｐｉｎｇｃｅｎｔｅｒｓ

　 犣犎犗犝犕犻狀犵狔狅狀犵，犑犐犃犖犌犅犻狀犵狔犪狀，犔犝犔犻犼狌狀，犣犎犃犖犌犔狌（１５３７）!!!!!!!!!!!!!!!!!!

ＦｒｉｃｔｉｏｎｐｒｏｐｅｒｔｉｅｓｏｆＤＬＣｆｉｌｍｏｎｄｉｆｆｅｒｅｎｔｍｅｔａｌｓｕｂｓｔｒａｔｅｓ

　 犣犎犈犖犌犑犻狀犺狌犪，犔犐犆狅狀犵犺狌犻，犣犎犃犖犌犆犺狅狀犵，犆犎犃犗犢狌狀犳犲狀犵（１５４５）!!!!!!!!!!!!!!!!!

Ｃｌａｍｐｉｎｇｍｅｃｈａｎｉｓｍｏｆｃａｐｓｕｌｅｅｎｄｏｓｃｏｐｅｓｉｎｉｎｔｅｓｔｉｎｅ

　 犆犎犈犖犠犲狀狑犲狀，犢犃犖犌狌狅狕犺犲狀犵，犎犈犛犺狌，犓犈犙狌犪狀（１５５３）!!!!!!!!!!!!!!!!!!!!!!

Ｏｐｔｉｍａｌｃｏｎｔｒｏｌｆｏｒｍｉｃｒｏｃｈｉｎｅｄｔｕｎｎｅｌｉｎｇａｃｃｅｌｅｒａｔｏｒｓ

　 犔犐犝犢犻犳犪狀犵，犠犝犇犲狕犺犻，犣犎犈犖犌犌犪狅犳犲狀犵，犇犝犡犻犪狅犺狌犻，犛狌狀犇犪狅犺犲狀犵（１５６１）!!!!!!!!!!!!!

Ｗｉｎｄｄｉｓｔｕｒｂａｎｃｅｒｅｊｅｃｔｉｏｎｓｅｒｖｏｓｙｓｔｅｍｆｏｒｌａｒｇｅｄｅｅｐｓｐａｃｅｏｂｓｅｒｖａｔｏｒｙａｎｔｅｎｎａ

　 犛犝犖犕犻狀犵狑犲犻，犙犐犝犇犲犿犻狀，犠犃犖犌犢狅狀犵犽狌狀，犆犎犈犖犣犲狀犵狇犻犪狀犵（１５６８）!!!!!!!!!!!!!!!!!

犐狀犳狅狉犿犪狋犻狅狀犛犮犻犲狀犮犲狊

Ｓｕｐｅｒｒｅｓｏｌｕｔｉｏｎｒｅｃｏｎｓｔｒｕｃｔｉｏｎｕｓｉｎｇｎｏｎｌｏｃａｌｍｅａｎｓ 犔犐犑犻犪犱犲，犣犎犃犖犌犢犲，犑犐犃犘犻狀犵（１５７６）!!!!!!!!!

Ｈｉｇｈｐｒｅｃｉｓｉｏｎｌｏｃａｔｉｏｎｆｏｒｍｕｌｔｉｓｃａｌｅｌｉｇｈｔｓｐｏｔｃｅｎｔｅｒ 犔犐犝犣犺犲狀，犛犎犃犖犌犢犪狀狀犪（１５８６）!!!!!!!!!!!

Ｉｍａｇｅｒｅｓｔｏｒａｔｉｏｎｕｓｉｎｇａｄａｐｔｉｖｅｗｅｉｇｈｔｍａｔｒｉｘ 犣犎犝犙犻犱犪狀，犛犝犖犔犲犻，犆犃犐犆犺犲狀犵狋犪狅（１５９２）!!!!!!!!!!

ＳｐｅａｋｅｒｒｅｃｏｇｎｉｔｉｏｎｂａｓｅｄｏｎａｄａｐｔｅｄＧａｕｓｓｉａｎｍｉｘｔｕｒｅｍｏｄｅｌａｎｄｓｔａｔｉｃａｎｄｄｙｎａｍｉｃａｕｄｉｔｏｒｙｆｅａｔｕｒｅｆｕｓｉｏｎ

　 犠犝犇犻，犆犃犗犑犻犲，犠犃犖犌犑犻狀犺狌犪（１５９８）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Ｓｔｅｒｅｏｓｃｏｐｉｃｉｍａｇｅｑｕａｌｉｔｙａｓｓｅｓｓｍｅｎｔｂａｓｅｄｏｎｖｉｓｕａｌｔｈｒｅｓｈｏｌｄａｎｄｃｈａｎｎｅｌｆｕｓｉｏｎ

　 犢犝犕犲犻，犓犗犖犌犣犺犲狀狕犺犲狀，犣犎犝犑犻犪狀犵狔犻狀犵（１６０５）!!!!!!!!!!!!!!!!!!!!!!!!!!

Ｄｅｔｅｃｔｉｏｎｏｆｍｏｔｏｒｒｏｔｏｒｐｏｓｉｔｉｏｎｂａｓｅｄｏｎｉｍａｇｅｒｅｖｅｒｓｉｂｌｅｐｈａｓｅｃｏｒｒｅｌａｔｉｏｎａｌｇｏｒｉｔｈｍ

　 犣犎犃犗犑犻狑犲狀，犎犝犃犖犌犅犻犪狅，犠犃犖犌犔犻狕犺犻，犠犝犎狅狀犵犫犻犪狅（１６１３）!!!!!!!!!!!!!!!!!!

Ｏｎｌｉｎｅｓｕｒｆａｃｅｓｅｔｔｌｅｍｅｎｔｍｏｎｉｔｏｒｉｎｇｓｙｓｔｅｍｏｆｉｍａｇｅｂａｓｅｄｂａｌｌａｓｔｌｅｓｓｔｒａｃｋ

　 犕犐犖犢狅狀犵狕犺犻，犇犃犖犌犑犻犪狀狑狌，犣犎犃犖犌犣犺犲狀犺犪犻（１６２１）!!!!!!!!!!!!!!!!!!!!!!!

ＡＴＰｔｅｃｈｎｏｌｏｇｙｆｏｒ１００ｋｉｌｏｍｅｔｅｒｑｕａｎｔｕｍｅｎｔａｎｇｌｅｍｅｎｔｄｉｓｔｒｉｂｕｔｉｏｎｅｘｐｅｒｉｍｅｎｔ

　 犙犐犅狅，犆犎犈犖犎狅狀犵犫犻狀，犚犈犖犌犲，犎犝犃犖犌犢狅狀犵犿犲犻，犇犐犖犌犓犲，犕犃犑犻犪犵狌犪狀犵（１６２８）!!!!!!!!!!!

ＡｔｔｉｔｕｄｅｍｅａｓｕｒｅｍｅｎｔｏｆｓｐａｃｅｏｂｊｅｃｔｓｂａｓｅｄｏｎｍｕｌｔｉｌｉｎｅａｒＣＣＤａｎｄｍｕｌｔｉｐｏｉｎｔｃｏｏｐｅｒａｔｉｏｎｔａｒｇｅｔ

　 犔犐犑犻狀犵，犢犝犃犖犉犲狀犵，犎犝犢犻狀犵犺狌犻（１６３５）!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!


