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㸱㸬ண㜵Ᏻ࣭⮬ື㐠㌿ࡢࡵࡓࡢ⎔ቃㄆ㆑ 

ሗ࣭▱⬟ᕤᏛ⣔ ᩍᤵ ୕ᾆ ⣧ 

 

㸱㸫㸯 End-to-end⮬ື㐠㌿ࢡࢫࢱࢳ࣐ࣝࡢࡵࡓࡢᏛ⩦ὀពᶵᵓࡁ῝ᒙᏛ⩦ [Ishihara 2021] 
 End-to-end⮬ື㐠㌿㸸ᚑ᮶ࡢ⮬ື㐠㌿ࡣ࡛࣒ࢸࢫࢩ㸪⎔ቃㄆ㆑㸪⤒㊰ィ⏬㸪㌴୧ไᚚࣔࡢࡘ3ࡢ

ࡢ⩦ᒙᏛ῝ࡢ㏆ᖺࠋࡓ࠸࡚ࡋ⌧ᐇࢆ㐠㌿ື⮬࡚ࡗࡼࡇࡿࡆ⧄ࢆࡽࢀࡑ㸪ࡋᵓᡂಶูࢆ࣮ࣝࣗࢪ

Ⓨᒎక࠸㸪ࡸ࣓ࣛ࢝LiDAR㸦࣮ࣞࢨ㊥㞳ࢧࣥࢭ㸧ࡽࢧࣥࢭࡢ࡞ᚓ࡚࠸⏝ࢆࢱ࣮ࢹࡓ㌴⥺㸪

㌴㸪Ṍ⾜⪅ࢆ࡞ㄆ㆑ࡿࡍᡭἲࡀ᱁ẁ㐍Ṍࡿ࠸࡚ࡋ[Natan 2022]ࢀࡇࠋᑐࡋ㸪End-to-end⮬ື

㐠㌿࡛ࡣ㸪ࢧࣥࢭධຊࡽ┤᥋㌴୧ไᚚࢻ࣐ࣥࢥ㸦ࣝࢭࢡ㛤ᗘ㸪࣮࢟ࣞࣈᙉᗘ㸪ࣝࢻࣥࣁゅ㸧ࢆฟ

ຊࢆࣝࢹࣔࡢࡵࡓࡿࡍ㸪῝ᒙᏛ⩦࡚࠸⏝ࢆ⋓ᚓࠋࡿࡍ 
ࢩ࣮ࢸ࣓ࣥࢢࢭࢡࢵࢸ࣐ࣥࢭ㸪≀య᳨ฟ㸪ࡣ࡛⩦ᒙᏛ῝࡞ὀពᶵᵓ㸸༢⣧⩦Ꮫࢡࢫࢱࢳ࣐ࣝ 

ࣙࣥ㸦⏬ീࡢࡈࣝࢭࢡࣆࡢ≀యࢫࣛࢡศ㢮㸧㸪㌴୧ไᚚࢻ࣐ࣥࢥ⏕ᡂ࡞㸪ධຊᑐࢫࢱࡢࡘ୍ࡋ

㛫ࢡࢫࢱᩘ「㸪ࡾࡼࢀࡇࠋ࠺⾜ࢆࢡࢫࢱࡢᩘ「ࡋᑐධຊࡌ㸪ྠࡣ࡛⩦Ꮫࢡࢫࢱࢳ࣐ࣝ㸪ࡀ⾜ࢆࢡ

ᑐἣ≦࡞ỗᛶ⬟㸦ከᵝ࠸㧗ࡶࡾࡼࢡࢫࢱ㸪༢୍ࡸࡇࡿࡍ⩦Ꮫຠ⋡ⓗࢆᚩ≉࡞᭷ຠ࡚ࡋඹ㏻

ᛂࡿࡍ⬟ຊ㸧ࢆᚓ୍ࠋࡿࡁ࡛ࡀࡇࡿ᪉㸪ὀពᶵᵓࢧࣥࢭࡣධຊࡕ࠺ࡢ㸪ࢡࢫࢱ᭷ຠ࡞㒊ศࡾࡼࢆ

㔜せ࠺ࡼࡍ࡞ࡳᏛ⩦ࠋࡿ࠶࡛ࡢࡶࡢࡵࡓ࠺⾜ࢆ 
 ᥦࢡ࣮࣡ࢺࢵࢿࡿࡍᵓ㐀㸸ᅗ3-1-1ᥦࡢࢡ࣮࣡ࢺࢵࢿࡿࡍᴫせࠋࡍ♧ࢆ⏬ീࡽ῝ᗘ⏬ീ㸪

ࢡࢫࢱࡢࣥ㸪࣓࠸⾜ࢆࢡࢫࢱࡿࡍ᥎ᐃࢆែ≦ࡢീ㸪ಙྕᶵ⏬ࣥࣙࢩ࣮ࢸ࣓ࣥࢢࢭࢡࢵࢸ࣐ࣥࢭ

ࢪࣔࡿ࠸࡚ࢀࡉ♧ᅗ୰Type 1㸪Type 2ࠋࡿࡍᡂ⏕ࢆࢻ࣐ࣥࢥไᚚࡽ㌴୧㏿ᗘࡢᅾ⌧ീ⏬࡚ࡋ

 ࠋࡿ࠸࡚ࢀࡉᵓ⠏ࢫ࣮࣋ࢆࣝࢹࣔࡿࢀࡤ㸪CBAM [Woo 2018]ࡾ࠶ὀពᶵᵓ࡛ࡣ࣮ࣝࣗ
స࡚࠸⏝ࢆ[Dosovitskiy 2017]ࢱ࣮࣑ࣞࣗࢩCARLA㒔ᕷ⎔ቃ㐠㌿ࡣࢺࢵࢭࢱ࣮ࢹ㸸ࢺࢵࢭࢱ࣮ࢹ 

ᡂࡢࡘ2ࠋࡓࡋ㒔ᕷࡀࢱ࣮ࢹᥦ౪ࡾ࠾࡚ࢀࡉ㸪Town01࡛ࢱ࣮ࢹࡢᏛ⩦ࡋ㸪Town02ࡢ⎔ቃ࡛ࢺࢫࢸ

ࢆฟຊ್ࡢ⩦Ꮫࢡࢫࢱࢳ࣐ࣝྠᡂ⏕ࡢീ⏬ࠋࡍ♧ࢆࡢീ⏬ࡓࢀࡉᡂ⏕ᅗ3-1-2ࠋࡓࡗ⾜ࢆ

ṇゎ್ྲྀ࡚ࡋᚓࡾ࠾࡚ࡋ㸪ࡢࢡ࣮࣡ࢺࢵࢿ࡚࠸⏝ࢆࡽࢀࡑᏛ⩦ࠋ࠺⾜ࢆ 
 ᐇ㦂⤖ᯝ㸸 2࡛ࢱ࣮ࢹࢡ࣮࣐ࢳࣥ࣋ࡢࡘホ౯ࠋࡓࡋCoRL2017ࡣࢡ࣮࣐ࢳࣥ࣋┤㐍㉮⾜㸪ᕪⅬ

4ࡢ㸧ࡋ࡞㸪ࡾ࠶⪅⾜Ṍࡸ㌴ື⮬ࡢ㉮⾜㸦ࡢ㛗㊥㞳ࡴྵࢆᕥᢡྑࡢᩘ「㸪ࡴྵࡘ୍ࢆᕥᢡྑࡢ࡛
ࢸࣝࢼ࣌ࡢ✺⾪㸪ࡶࡿࡍ៖⪄ࢆኚࡢኳೃࡸ㏻㔞ࡽࡉࡣNoCrashࠋࡿ࡞ࡽㄢ㢟ࡢ✀

ࡽࡉ㸪ࡋ♧ࢆ௨ୖࢀࡑ➼ྠᡭἲࡢᚑ᮶ࡣ࡛⋠ᡂຌࡢ⾜㸪㉮ࡣᥦᡭἲ࡛ࠋࡿ࠸࡚ࡋホ౯ࡃ㔜ࢆ

㉥ಙྕ↓どࡢᅇᩘࢆᖜῶࢡࢫࢱࢳ࣐ࣝࡣࡇࡢࡇࠋࡿ࠸࡚ࡁ࡛ࡀࡇࡍࡽᏛ⩦ὀពᶵᵓࡢ⤌ྜ

Grad-CAM [Selvaraju 2017]ࡣᅗ3-1-3ࠋࡿ࠸࡚ࡋ♧ࢆࡇࡿ࠶᭷ຠ࡛End-to-end⮬ື㐠㌿ࡀࡏ
࠶࡛ࡢࡶࡓࡋどྍࢆሙᡤࡓ࠼⪄㔜せ࡚ࡗࡼ㸪ὀពᶵᵓࡀ㸪ᥦᡭἲ࡚࠸⏝ࢆᡭἲࡿࢀࡤ

 ࠋࡿࢃࡀࡇࡿ࠸࡚ࢀࡽࡅྥࡀὀពሙᡤ࡞㔜せࡢീ୰⏬࡞㌴㸪㌴⥺㸪㉥ಙྕື⮬ࡢ๓᪉ࠋࡿ
 
[Ishihara 2021] K. Ishihara, A. Kanervisto, J. Miura, V. Hautamäki, "Multi-Task Learning with 
Attention for End-to-end Autonomous Driving", Proc. CVPR2021 Workshop on Autonomous 
Driving, Jun. 2021㸬 
[Natan 2022] O. Natan and J. Miura, "Towards Compact Autonomous Driving Perception with 
Balanced Learning and Multi-sensor Fusion", IEEE Trans. on Intelligent Transportation 
Systems, 2022 (to appear). 
[Woo 2018] S. Woo, J. Park, J.-Y. Lee, I.-6��.ZHRQ��´&%$0��&RQYROXWLRQDO�%ORck Attention 
1HWZRUNµ��3URF��(&&9����� 
[Dosovitskiy 2017] $��'RVRYLWVNL\��*��5RV��)��&RGHYLOOD��$��/RSH]��9��.ROWXQ��´&$5/$��$Q�2SHQ�
8UEDQ�'ULYLQJ�6LPXODWRUµ��3URF���st Annual Conf. on Robot Learning, 2017. 
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ᅗ 3-1-1: ᥦࢡ࣮࣡ࢺࢵࢿࡿࡍᵓ㐀 

 

 
ᅗ 3-1-2: CARLA࡛⏕ᡂࡓࡋ⏬ീࡢ 
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ᅗ 3-1-3: ὀព⟠ᡤࡢどぬ 


