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Êàê ïðåäñòàâëÿþòñÿ èçîáðàæåíèÿ â îòòåíêàõ ñåðîãî
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Êàê ïðåäñòàâëÿþòñÿ èçîáðàæåíèÿ â îòòåíêàõ ñåðîãî

Èçîáðàæåíèå â îòòåíêàõ ñåðîãî ïðåäñòàâëÿåò ñîáîé

ïðÿìîóãîëüíûé ìàññèâ ïèêñåëåé.

Èíòåíñèâíîñòü ñâåòà êàæäîãî ïèêñåëÿ � ýòî ÷èñëî îò 0 äî 255.

Ïî ìåðå óâåëè÷åíèÿ ÷èñëà îò 0 äî 255 ïèêñåëü ïåðåõîäèò èç

÷åðíîãî öâåòà ÷åðåç ñåðûé â áåëûé.

Êàæäàÿ ÿ÷åéêà ìàòðèöû ïîêàçûâàåò èíòåíñèâíîñòü ñâåòà ïèêñåëÿ

â ýòîì ìåñòå.
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Êàê ïðåäñòàâëÿþòñÿ öâåòíûå èçîáðàæåíèÿ

Êàæäûé ïèêñåëü öâåòíîãî èçîáðàæåíèÿ ïðåäñòàâëåí òðåìÿ

èíòåíñèâíîñòÿìè (à íå îäíîé), ñîîòâåòñòâóþùèìè �êðàñíîòå�,

�ñèíåñòè� è �çåëåíè� ïèêñåëÿ (RGB).

Êàæäàÿ èíòåíñèâíîñòü ñâåòà ïî-ïðåæíåìó ïðåäñòàâëÿåò ñîáîé

÷èñëî îò 0 äî 255.

Òàêèì îáðàçîì, öâåòíûå èçîáðàæåíèÿ ïðåäñòàâëÿþòñÿ â âèäå 3

ìàòðèö ÷èñåë, ñîîòâåòñòâóþùèõ �êàíàëàì� êðàñíîãî, çåëåíîãî è

ñèíåãî öâåòîâ.
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Êàê ïðåäñòàâëÿþòñÿ öâåòíûå èçîáðàæåíèÿ
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Êëþ÷åâûå çàäà÷è êîìïüþòåðíîãî çðåíèÿ
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Êëàññèôèêàöèÿ èçîáðàæåíèé

Ãëóáîêîå îáó÷åíèå äëÿ êîìïüþòåðíîãî çðåíèÿ � îñíîâû12 ìàðòà 2026 ã. 7 / 27



Êëàññèôèêàöèÿ è ëîêàëèçàöèÿ
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Îáíàðóæåíèå îáúåêòîâ
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Ñåìàíòè÷åñêàÿ ñåãìåíòàöèÿ

Êàæäûé ïèêñåëü íåîáõîäèìî îòíåñòè ê îäíîé èç N êàòåãîðèé.
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Ñåãìåíòàöèÿ ýêçåìïëÿðîâ

Êàæäûé ïèêñåëü íåîáõîäèìî îòíåñòè ê îäíîé èç N êàòåãîðèé, è

íåîáõîäèìî èäåíòèôèöèðîâàòü ðàçëè÷íûå ýêçåìïëÿðû (íàïðèìåð,

Îâöà 1, Îâöà 2, Îâöà 3) îäíîé è òîé æå êàòåãîðèè (íàïðèìåð, Îâöà).
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Êëàññèôèêàöèÿ èçîáðàæåíèé
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Ìîòèâèðóþùåå ïðèëîæåíèå: Ìîäà MNIST

Íàáîð äàííûõ fashion-mnist

ñîñòîèò èç 70 000 èçîáðàæåíèé

ïðåäìåòîâ îäåæäû, îòíåñåííûõ ê

10 êàòåãîðèÿì.

Ìû ñîçäàäèì ñ íóëÿ íåéðîííóþ

ñåòü ãëóáîêîãî îáó÷åíèÿ äëÿ

êëàññèôèêàöèè îäåæäû ïî ýòèì 10

êàòåãîðèÿì ñ òî÷íîñòüþ áîëåå

90%!
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Ïðîñòàÿ íåéðîííàÿ ñåòü äëÿ êëàññèôèêàöèè

èçîáðàæåíèé îäåæäû â îòòåíêàõ ñåðîãî.
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Ïðîñòàÿ íåéðîííàÿ ñåòü äëÿ êëàññèôèêàöèè

èçîáðàæåíèé îäåæäû â îòòåíêàõ ñåðîãî.
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Ìíîãîêëàññîâàÿ êëàññèôèêàöèÿ

Ïðåäïîëîæèì, ÷òî âûõîäíàÿ ïåðåìåííàÿ ÿâëÿåòñÿ êàòåãîðèàëüíîé è

èìååò 10 óðîâíåé.
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softmax óðîâåíü

softmax ïðèíèìàåò n ïðîèçâîëüíûõ ÷èñåë è ïðåîáðàçóåò èõ â n

âåðîÿòíîñòåé.
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Êðàòêîå îïèñàíèå: Âûõîäíûå ñëîè äëÿ ðåãðåññèè è

êëàññèôèêàöèè
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Ïîâòîðåíèå: Êàê êîäèðóþòñÿ áèíàðíûå è

êàòåãîðèàëüíûå ïåðåìåííûå.
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Ïîâòîðåíèå: Êàê êîäèðóþòñÿ áèíàðíûå è

êàòåãîðèàëüíûå ïåðåìåííûå.
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Ïîâòîðåíèå: Êàê êîäèðóþòñÿ áèíàðíûå è

êàòåãîðèàëüíûå ïåðåìåííûå.
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Âàæíî: âûáåðèòå ôóíêöèþ ïîòåðü êðîññýíòðîïèè Keras,

ñîîòâåòñòâóþùóþ êîäèðîâêå.
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Âàæíî: âûáåðèòå ôóíêöèþ ïîòåðü êðîññýíòðîïèè Keras,

ñîîòâåòñòâóþùóþ êîäèðîâêå.
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Âàæíî: âûáåðèòå ôóíêöèþ ïîòåðü êðîññýíòðîïèè Keras,

ñîîòâåòñòâóþùóþ êîäèðîâêå.
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Âàæíî: âûáåðèòå ôóíêöèþ ïîòåðü êðîññýíòðîïèè Keras,

ñîîòâåòñòâóþùóþ êîäèðîâêå.
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Êðàòêîå îïèñàíèå: Ôóíêöèè ïîòåðü äëÿ ðàçëè÷íûõ

âûõîäíûõ ñëîåâ
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Äàâàéòå ïåðåâåä¼ì ýòó íåéðîííóþ ñåòü â Keras è îáó÷èì

å¼!

colab
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https://colab.research.google.com/drive/1IDS6F8nkfszgqm54EvvnCPaUBXGgsZzf?usp=sharing

