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¶PO§O°O™
(Preface)

¶·ÚfiÏË ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ Î·È ÂÈÛÙ‹ÌË˜ ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ H/Y, Î·-
ıÒ˜ Î·È ÙÔ ÌÂÁ¿ÏÔ Â‡ÚÔ˜ ÙˆÓ ÂÊ·ÚÌÔÁÒÓ Ô˘ ·˘Ù¿ ÂÌÏ¤ÎÔÓÙ·È, Â›Ó·È ÂÌÊ·Ó‹˜ Ë
¤ÏÏÂÈ„Ë ÂÓfi˜ ÂÏÏËÓÈÎÔ‡ Û˘ÁÁÚ¿ÌÌ·ÙÔ˜ Ô˘ ı· Î·Ï‡ÙÂÈ, ÙfiÛÔ ÙË ıÂˆÚËÙÈÎ‹ ˘Ô-
‰ÔÌ‹, fiÛÔ Î·È ÙËÓ ·ÏÁÔÚÈıÌÈÎ‹ ˘ÔÛÙ‹ÚÈÍË ÙˆÓ ÂÊ·ÚÌÔÁÒÓ Î·È ÂÂÎÙ¿ÛÂˆÓ ÙË˜
ÂÈÛÙ‹ÌË˜. H ˘¿Ú¯Ô˘Û· ÂÏÏËÓÈÎ‹ ‚È‚ÏÈÔÁÚ·Ê›·, ‰˘ÛÙ˘¯Ò˜, ÚÔÛÂÁÁ›˙ÂÈ ÙÔ ı¤Ì·
ÂÚÈÛÛfiÙÂÚÔ ÌÂ ÙËÓ ÔÙÈÎ‹ ÙË˜ ¯Ú‹ÛË˜ ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ ÛÙ· Ï·›ÛÈ· „˘¯·ÁˆÁÈÎÒÓ
‰Ú·ÛÙËÚÈÔÙ‹ÙˆÓ Î·È ÏÈÁfiÙÂÚÔ ˆ˜ ÂÈÛÙ‹ÌË ÌÂ Î·ÓfiÓÂ˜, ÂÚÈÔÚÈÛÌÔ‡˜ Î·È ÚÔÔÙÈ-
Î¤˜. TÔ ÎÂÓfi ·˘Ùfi ÊÈÏÔ‰ÔÍÂ› Ó· Î·Ï‡„ÂÈ ÙÔ ÙÚ¤¯ÔÓ ‚È‚Ï›Ô Ô˘ ·Ú¿ÏÏËÏ· ·ÔÙÂÏÂ›
Î·È ¤Ó· ÂÈÛ·ÁˆÁÈÎfi ÙÂ‡¯Ô˜ ÛÙ· ‰È·‰Ú·ÛÙÈÎ¿ ÙÚÈÛ‰È¿ÛÙ·Ù· ÁÚ·ÊÈÎ¿ Û˘ÛÙ‹Ì·Ù·.

EÈ‰ÈÎfiÙÂÚ·, Ë ‡ÏË ÙÔ˘ ‚È‚Ï›Ô˘ Î·Ï‡ÙÂÈ ÙÂ¯ÓÈÎ¤˜ Î·È ÌÂıfi‰Ô˘˜ ‰È·¯Â›ÚÈÛË˜ ‰ÈÛ-
‰È¿ÛÙ·ÙË˜ Î·È ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ÁÂˆÌÂÙÚ›·˜ Î·È ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÌÂ ÙË ‚Ô‹ıÂÈ·
H/Y Î·È ·Â˘ı‡ÓÂÙ·È ÛÂ ÊÔÈÙËÙ¤˜ Î·È ·ÔÊÔ›ÙÔ˘˜ ÙÌËÌ¿ÙˆÓ ÏËÚÔÊÔÚÈÎ‹˜ Î·È ÂÈ-
ÛÙËÌÒÓ ÌÂÏ¤ÙË˜ ÙÔ˘ ¯ÒÚÔ˘ (computer science, information technology, GIS,
geomatics) Ô˘ ÂÈı˘ÌÔ‡Ó Ó· ÁÓˆÚ›ÛÔ˘Ó ÙËÓ ÙÂ¯ÓÔÏÔÁ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ, Â›ÙÂ ÁÈ· Ó·
ÔÏÔÎÏËÚÒÛÔ˘Ó ÙÈ˜ ÁÓÒÛÂÈ˜ ÙÔ˘˜, Â›ÙÂ ÁÈ· Ó· Î·Ù·ÓÔ‹ÛÔ˘Ó ÙËÓ ·ÏÁÔÚÈıÌÈÎ‹ ˘Ô‰Ô-
Ì‹ ÂÚÁ·ÏÂ›ˆÓ Î·È ÌÂıfi‰ˆÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙË ‰Ô˘ÏÂÈ¿ ÙÔ˘˜. 

H ÚÔÛ¤ÁÁÈÛË ÙˆÓ ıÂÌ¿ÙˆÓ ·ÎÔÏÔ˘ıÂ› Ì›· hands-on Ú·ÎÙÈÎ‹ Î·È learn-by-doing ÏÔ-
ÁÈÎ‹, Ô˘ Ô‰ËÁÂ› ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ÔÏÔÎÏËÚˆÌ¤ÓÔ˘ Û¯Â‰È·ÛÙÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜
·Ó¿Ù˘ÍË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÛÙÈ˜ ‰‡Ô Î·È ÙÈ˜ ÙÚÂÈ˜ ‰È·ÛÙ¿ÛÂÈ˜. ¶·Ú¿ÏÏËÏ· ‰›-
ÓÔÓÙ·È Î·ÙÂ˘ı‡ÓÛÂÈ˜, ÙfiÛÔ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË Â·ÁÁÂÏÌ·ÙÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ, fiÛÔ Î·È ÁÈ·
ÙËÓ Î¿Ï˘„Ë ÂÂÎÙ¿ÛÂˆÓ ÙÔ˘ Û¯Â‰È·ÛÙÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÚÔ˜ Ù· Û˘ÛÙ‹Ì·Ù· ÁÂˆ-
ÁÚ·ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ, ÙÈ˜ „ËÊÈ·Î¤˜ ÙÂÎÌËÚÈÒÛÂÈ˜ ¯ÒÚÔ˘, ÙÔ Internet/Web, Î.Ï. 

T· ÌÂÁ¿Ï· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙË˜ learn-by-doing ÏÔÁÈÎ‹˜ ÚÔÛ¤ÁÁÈÛË˜ ÙˆÓ ıÂÌ¿ÙˆÓ
·ÊÔÚÔ‡Ó, ÙÔ ·Ó·ÁÎ·ÛÙÈÎ¿ ˘„ËÏfi Â›Â‰Ô Û˘ÌÌÂÙÔ¯‹˜ ÙÔ˘ ÊÔÈÙËÙ‹-·Ó·ÁÓÒÛÙË Ô˘
·Ú·ÎÔÏÔ˘ıÂ› ¤Ó· Ì¿ıËÌ· Ô˘ ÛÙËÚ›˙ÂÙ·È ÛÙÔ ‚È‚Ï›Ô, ÙËÓ ·ÓÙ›ÏË„Ë ÙˆÓ ‰˘Ó·ÙÔÙ‹-
ÙˆÓ Î·È ‰ÔÌÒÓ ÙÔ˘ ÏÔÁÈÛÌÈÎÔ‡ ÁÚ·ÊÈÎ‹˜ Î·È ÙË˜ ÏÔÁÈÎ‹˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙÔ˘ Î·È Ù¤ÏÔ˜
ÙËÓ ·›ÛıËÛË ÙË˜ ÔÈÎÔ‰fiÌËÛË˜, ‰ËÌÈÔ˘ÚÁ›·˜ Î·È ÂÈÙ˘¯›·˜.

H ·ÏÁÔÚÈıÌÈÎ‹ ‰ÔÌ‹ ÙÔ˘ ‚È‚Ï›Ô˘ ··ÈÙÂ› ·fi ÙÔÓ ·Ó·ÁÓÒÛÙË ÔÏ‡ Î·Ï¤˜ ÁÓÒÛÂÈ˜
‰ÔÌËÌ¤ÓÔ˘ ÚÔÁÚ·ÌÌ·ÙÈÛÌÔ‡ Î·È ‰ÔÌÒÓ ‰Â‰ÔÌ¤ÓˆÓ, ÂÓÒ Ë ··›ÙËÛË ÁÈ· ·Ó¿Ù˘ÍË
ÂÓfi˜ ·ÓÂÍ¿ÚÙËÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÁÚ·ÊÈÎ‹˜ ÚÔ¸Ôı¤ÙÂÈ ·ÓÙ›ÏË„Ë ÙÔ˘ ¯ÒÚÔ˘, ÈÎ·-
ÓfiÙËÙÂ˜ ¯ˆÚÈÎ‹˜ ·Ó¿Ï˘ÛË˜ Î·È ÁÓÒÛÂÈ˜ ÁÂˆÌÂÙÚÈÎ‹˜ ÙÔÔÏÔÁ›·˜. 
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I‰È·›ÙÂÚË ‚·Ú‡ÙËÙ· ‰fiıËÎÂ ÁÈ· Ì›· ·ÓÂÍ¿ÚÙËÙË ·fi ÂÚÈ‚¿ÏÏÔÓ H/Y ·ÚÔ˘Û›·ÛË
ÂÓÓÔÈÒÓ Î·È ·ÏÁÔÚ›ıÌˆÓ, ÂÓÒ ·Ú¿ÏÏËÏ· ·ÎÔÏÔ˘ı‹ıËÎ·Ó ÈÛÙ¿ ÔÈ Ô‰ËÁ›Â˜ ÙˆÓ ‰ÈÂ-
ıÓÒ˜ ·Ú·‰ÂÎÙÒÓ ÚÔÙ‡ˆÓ ÁÚ·ÊÈÎ‹˜ (CORE, GKS, PHIGS, PHIGS+, OpenGL,
OpenInventor) ÁÈ· ·˘ÛÙËÚ¿ Ô˘‰¤ÙÂÚÂ˜ ·Ú·ÛÙ¿ÛÂÈ˜ ÙË˜ ÁÂˆÌÂÙÚÈÎ‹˜, ÁÚ·ÊÈÎ‹˜ Î·È
ÔÈÔÙÈÎ‹˜ ÏËÚÔÊÔÚ›·˜. 

T¤ÏÔ˜, fiÛÔ ·ÊÔÚ¿ ÙÔÓ ÂÍÔÏÈÛÌfi ÙÔ˘ ·Ó·ÁÓÒÛÙË ÛÂ ÏÔÁÈÛÌÈÎfi Î·È ˘ÏÈÎfi, ÁÈ· ÙËÓ
·Ó¿Ù˘ÍË ÙˆÓ ·ÏÁÔÚ›ıÌˆÓ Î·È ÙË ‰ËÌÈÔ˘ÚÁ›· ÙÔ˘ ÔÏÔÎÏËÚˆÌ¤ÓÔ˘ ÁÚ·ÊÈÎÔ‡ ÂÚÈ-
‚¿ÏÏÔÓÙÔ˜, ·ÚÎÂ› ¤Ó·˜ compiler ÙË˜ C ‹ ÙË˜ Pascal Î·È ¤Ó· ·Ïfi ÁÚ·ÊÈÎfi CRT Û‡-
ÛÙËÌ·. M›· ¤Á¯ÚˆÌË ÔıfiÓË Î·È Ì›· Î¿ÚÙ· ÁÚ·ÊÈÎÒÓ ˘„ËÏ‹˜ ·Ó¿Ï˘ÛË˜ Â›Ó·È ÂÈ-
ı˘ÌËÙ¤˜ ·ÏÏ¿ fi¯È ·Ó·ÁÎ·›Â˜.

¢Ú. Aı·Ó¿ÛÈÔ˜ ¢. ™Ù˘ÏÈ¿‰Ë˜
£ÂÛÛ·ÏÔÓ›ÎË, ª¿ÚÙÈÔ˜ 1999
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¶EPI§HæH
(Summary)

H ÙÂ¯ÓÔÏÔÁ›· Î·È ÂÈÛÙ‹ÌË ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ H/Y, ÁÓˆÛÙ‹ Î·È ˆ˜ ÁÚ·ÊÈÎ‹
(computer graphics) ·ÔÙÂÏÂ› ·Ó·ÌÊ›‚ÔÏ· ¤Ó· ·fi ÙÔ˘˜ ‰˘Ó·ÌÈÎfiÙÂÚÔ˘˜ Î·È Ù·¯‡-
Ù·Ù· ·Ó·Ù˘ÛÛfiÌÂÓÔ˘˜ ÎÏ¿‰Ô˘˜ ÙË˜ ÏËÚÔÊÔÚÈÎ‹˜. ™‡ÌÊˆÓ· Ì¿ÏÈÛÙ· ÌÂ ÚfiÛÊ·-
ÙÂ˜ ·Ó·ÎÔÈÓÒÛÂÈ˜, ÛÙÈ˜ H¶A Ë Û¯ÂÙÈÎ‹ ÙÂ¯ÓÔÏÔÁ›· Ì·˙› ÌÂ ÙÈ˜ ÂÈÛÙ‹ÌÂ˜-ÂÂÎÙ¿-
ÛÂÈ˜ ÙË˜, .¯. GIS, AM/FM, „ËÊÈ·Î¤˜ ÙÂÎÌËÚÈÒÛÂÈ˜ ¯ÒÚÔ˘, Î.Ï., ·ÔÚÚÔÊ¿ ÙÔ
37.8% ÙÔ˘ Û¯ÂÙÈÎÔ‡ ÚÔ¸ÔÏÔÁÈÛÌÔ‡ ÂÊ·ÚÌÔÁÒÓ Î·È ¤ÚÂ˘Ó·˜ ÏËÚÔÊÔÚÈÎ‹˜
[IJGIS, Vol. XI, No. 2]. 

™ÙËÓ EÏÏ¿‰·, Ù· ÙÂÏÂ˘Ù·›· ‰¤Î· ¯ÚfiÓÈ· Ù· ÁÚ·ÊÈÎ¿ ÌÂ H/Y Î·Ù·ÍÈÒıËÎ·Ó ˆ˜
Ì¿ıËÌ· Î·È ‰È‰¿ÛÎÔÓÙ·È Ï¤ÔÓ ÛÂ fiÏ· Ù· ÙÌ‹Ì·Ù· ÏËÚÔÊÔÚÈÎ‹˜, ÁÚ·ÊÈÛÙÈÎ‹˜
Î·È ËÏÂÎÙÚÔÓÈÎ‹˜ Û¯Â‰›·ÛË˜ ÛÂ ÚÔÙ˘¯È·Îfi Â›Â‰Ô. E›ÛË˜, ÛÙ· Ï·›ÛÈ· ·ÚÎÂ-
ÙÒÓ ÂÏÏËÓÈÎÒÓ ÌÂÙ·Ù˘¯È·ÎÒÓ ÙÌËÌ¿ÙˆÓ, Ë ÂÈÛÙ‹ÌË ÙˆÓ ÁÚ·ÊÈÎÒÓ ‰È‰¿ÛÎÂÙ·È,
Â›ÙÂ ·˘ÙfiÓÔÌ·, Â›ÙÂ ÛÙ· Ï·›ÛÈ· ÁÂÓÈÎfiÙÂÚˆÓ ÂÓÔÙ‹ÙˆÓ Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÙË ÁÚ·-
ÊÈÎ‹ (.¯. GIS). ŒÙÛÈ, Ë ‰È‰·ÛÎ·Ï›· ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ H/Y Û˘ÌÂÚÈÏ·Ì‚¿ÓÂÙ·È
ÛÙ· ÚÔÁÚ¿ÌÌ·Ù· ÌÂÙ·Ù˘¯È·ÎÒÓ ÛÔ˘‰ÒÓ ÂÈÛÙ‹ÌË˜ ˘ÔÏÔÁÈÛÙÒÓ (¶·ÓÂÈÛÙ‹-
ÌÈÔ KÚ‹ÙË˜), ÛÙ· ÚÔÁÚ¿ÌÌ·Ù· ÌÂÙ·Ù˘¯È·ÎÒÓ ÛÔ˘‰ÒÓ ÁÂˆÏËÚÔÊÔÚÈÎ‹˜
(A¶£/TATM), ÛÙ· ÚÔÙ˘¯È·Î¿ Î·È ÌÂÙ·Ù˘¯È·Î¿ Ì·ı‹Ì·Ù· GIS ÔÏÏÒÓ ¶·-
ÓÂÈÛÙËÌ›ˆÓ (EM¶, Aı‹Ó·˜, AÈÁ·›Ô˘, £ÂÛÛ·Ï›·˜, £ÂÛÛ·ÏÔÓ›ÎË˜, ª·ÎÂ‰ÔÓ›·˜,
£Ú¿ÎË˜, ¶¿ÙÚ·˜), Î.Ï. 

¶·Ú¿ÏÏËÏ· ÌÂ ÙËÓ ÂÎ·›‰Â˘ÛË, Ù· ÁÚ·ÊÈÎ¿ Î˘ÚÈ·Ú¯Ô‡Ó Î·È ÛÙËÓ ÂÏÏËÓÈÎ‹ ·ÁÔ-
Ú¿ ÙË˜ ÏËÚÔÊÔÚÈÎ‹˜. ŒÙÛÈ, ÂÌÔÚÈÎ¿ Û˘ÛÙ‹Ì·Ù· ÛÙ‹ÚÈÍË˜ ·ÔÊ¿ÛÂˆÓ,
marketing, ‰È·¯Â›ÚÈÛË˜ Î·È ÚÔ‚ÔÏ‹˜, ¯ÚËÛÈÌÔÔÈÔ‡Ó Â˘Ú‡Ù·Ù· ÂÚÈ‚¿ÏÏÔÓÙ·
ÁÚ·ÊÈÎ‹˜ (ÚÔÁÚ¿ÌÌ·Ù· CAD, GIS, AM/FM, ÁÚ·ÊÈÛÙÈÎ‹˜, ÂÂÍÂÚÁ·Û›·˜ ÂÈÎfi-
Ó·˜, authoring, Î.Ï.).

¶·ÚfiÏË fiÌˆ˜ ÙËÓ ·Ó¿Ù˘ÍË ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ Î·È ÙÔ ÌÂÁ¿ÏÔ Â‡ÚÔ˜ ÙˆÓ ÂÊ·ÚÌÔÁÒÓ
ÙË˜ ÁÚ·ÊÈÎ‹˜ Â›Ó·È ÂÌÊ·Ó‹˜ Ë ¤ÏÏÂÈ„Ë ÛÔ‚·ÚÒÓ ÂÏÏËÓÈÎÒÓ Û˘ÁÁÚ·ÌÌ¿ÙˆÓ. TÔ ÎÂ-
Ófi ·˘Ùfi ÊÈÏÔ‰ÔÍÂ› Ó· Î·Ï‡„ÂÈ ÙÔ ÙÚ¤¯ÔÓ ‚È‚Ï›Ô, ÙÔ ÔÔ›Ô ÂÎÙfi˜ ÙˆÓ ¿ÏÏˆÓ ¤¯ÂÈ ˆ˜
‚·ÛÈÎfi ÛÙfi¯Ô ÙË ÁÓˆÚÈÌ›· Ì¤Ûˆ ÙË˜ ‰ËÌÈÔ˘ÚÁ›·˜. 

ŒÙÛÈ, ·Ú¿ÏÏËÏ· ÌÂ ÙË ÁÓˆÚÈÌ›· ÙˆÓ ‚·ÛÈÎÒÓ ·ÏÁÔÚ›ıÌˆÓ, ÙÂ¯ÓÈÎÒÓ Î·È ÌÂıfi-
‰ˆÓ ÙË˜ ÂÈÛÙ‹ÌË˜ ÙˆÓ ÁÚ·ÊÈÎÒÓ, Ô ·Ó·ÁÓÒÛÙË˜ Î·ıÔ‰ËÁÂ›Ù·È ‚‹Ì·-‚‹Ì· ÛÙËÓ
·Ó¿Ù˘ÍË ÂÓfi˜ ·ÓÂÍ¿ÚÙËÙÔ˘ ‰ÈÛ‰È¿ÛÙ·ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜ ÁÂˆÌÂÙÚ›·˜
Î·È ˘ÔÛÙ‹ÚÈÍË˜ ÌÂÙ·Û¯ËÌ·ÙÈÛÌÒÓ. ™Ù· Ï·›ÛÈ· ·˘ÙÔ‡ ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ Ë ‰È·-
¯Â›ÚÈÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ Á›ÓÂÙ·È ÌÂ ‚¿ÛË Ù· ‰ÈÂıÓÒ˜ ·Ô‰ÂÎÙ¿ ISO Î·È
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ANSI ÚfiÙ˘· ÁÚ·ÊÈÎÒÓ: CORE graphics system, Graphical Kernel System (GKS)
Î·È Programmer’s Hierarchical Interactive Graphics Standards (PHIGS, PHIGS+),
Î·ıÒ˜ Î·È ÙÈ˜ ÙÚÈÛ‰È¿ÛÙ·ÙÂ˜ ‚È‚ÏÈÔı‹ÎÂ˜ ÁÚ·ÊÈÎÒÓ-ÚfiÙ˘· ÙË˜ Silicon Graphics
(OpenGL, OpenInventor).

TÔ ‚È‚Ï›Ô ¯ˆÚ›˙ÂÙ·È ÛÂ ¤ÍÈ ‚·ÛÈÎ¿ Ì¤ÚË ÌÂ ‰ÂÎ·ÔÎÙÒ ÎÂÊ¿Ï·È·, ÙÚ›· ·Ú·ÚÙ‹-
Ì·Ù· Î·È ¤Ó· ÚfiÛıÂÙÔ ÙÌ‹Ì· ‚È‚ÏÈÔÁÚ·Ê›·˜, ÂÓÓÔÈÔÏÔÁÈÎ‹˜ ÚÔÛ¤ÁÁÈÛË˜, ÔÚÔÏÔ-
Á›·˜ Î·È ˘ÔÛÙ‹ÚÈÍË˜ Ì·ı‹Ì·ÙÔ˜. 

EÈ‰ÈÎfiÙÂÚ·: 
TÔ ÚÒÙÔ Ì¤ÚÔ˜, ÌÂ Ù›ÙÏÔ ™˘ÛÙ‹Ì·Ù· °Ú·ÊÈÎÒÓ - B·ÛÈÎ¤˜ ŒÓÓÔÈÂ˜, ·ÔÙÂÏÂ›Ù·È

·fi Ù· ÚÒÙ· ÙÚ›· ÎÂÊ¿Ï·È· Î·È ÛÙÔ¯Â‡ÂÈ ÛÙËÓ ÁÓˆÚÈÌ›· Î·È ÂÓÓÔÈÔÏÔÁÈÎ‹ ÚÔ-
Û¤ÁÁÈÛË ÙÔ˘ ·Ó·ÁÓÒÛÙË ÌÂ ÙËÓ ÂÈÛÙ‹ÌË (ÔÚÈÛÌÔ›, ÈÛÙÔÚ›·, ÂÊ·ÚÌÔÁ¤˜, ‚·ÛÈÎ¿ ˘Ô-
Û˘ÛÙ‹Ì·Ù· Î·È ÚÔÁÚ·ÌÌ·ÙÈÛÌfi˜ ÁÚ·ÊÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙfi˜). 

TÔ ‰Â‡ÙÂÚÔ Ì¤ÚÔ˜, ÌÂ Ù›ÙÏÔ °ÂˆÌÂÙÚ›· °Ú·ÊÈÎ‹˜ ¶ÏËÚÔÊÔÚ›·˜, ·ÔÙÂÏÂ›Ù·È ·fi
ÙÚ›· ÎÂÊ¿Ï·È· Ô˘ ÛÙÔ¯Â‡Ô˘Ó ÛÙË ÁÓˆÚÈÌ›· ÌÂ ‚·ÛÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ‰ËÌÈÔ˘ÚÁ›·˜ ÁÂˆ-
ÌÂÙÚ›·˜ Î·È ‰È·¯Â›ÚÈÛË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ „ËÊÈ‰ˆÙ‹˜ Î·È ‰È·Ó˘ÛÌ·ÙÈÎ‹˜ ÌÔÚ-
Ê‹˜ (ÙÂ¯ÓÈÎ¤˜ Î·È Ì¤ıÔ‰ÔÈ ·˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË˜ Û¯Â‰›·ÛË˜, ‰È·¯Â›ÚÈÛË ·ÏÊ·ÚÈıÌË-
ÙÈÎ‹˜ ÏËÚÔÊÔÚ›·˜). 

TÔ ÙÚ›ÙÔ Ì¤ÚÔ˜, ÌÂ Ù›ÙÏÔ MÂÙ·Û¯ËÌ·ÙÈÛÌÔ› °Ú·ÊÈÎ‹˜ ¶ÏËÚÔÊÔÚ›·˜, ·ÔÙÂÏÂ›Ù·È
·fi ÙÚ›· ÎÂÊ¿Ï·È· Î·È ‰È·Ú·ÁÌ·ÙÂ‡ÂÙ·È ÌÂÙ·Û¯ËÌ·ÙÈÛÌÔ‡˜, ·Ú·ı˘ÚÈÎ¿ ÂÚÈ-
‚¿ÏÏÔÓÙ·, ·ÔÎÔ¤˜ Î·È ÔÚÁ¿ÓˆÛË ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜.

TÔ Ù¤Ù·ÚÙÔ Ì¤ÚÔ˜, ÌÂ Ù›ÙÏÔ TÂ¯ÓÈÎ¤˜ XˆÚÈÎ‹˜ ¢È·Û‡Ó‰ÂÛË˜ °Ú·ÊÈÎ‹˜ ¶ÏËÚÔÊÔ-
Ú›·˜, ·ÔÙÂÏÂ›Ù·È ·fi ‰‡Ô ÎÂÊ¿Ï·È· Î·È ‰È·Ú·ÁÌ·ÙÂ‡ÂÙ·È ÙË ¯ˆÚÈÎ‹ ‰È·Û‡Ó‰ÂÛË
ÙË˜ ÁÂˆÌÂÙÚ›·˜ ÌÂ ÌË ‰È·Ó˘ÛÌ·ÙÈÎ‹ ÏËÚÔÊÔÚ›·, Î·ıÒ˜ Î·È ÙË ¯ˆÚÈÎ‹ ‰È·Û‡Ó‰ÂÛË
ÙˆÓ ÌÔÓÙ¤ÏˆÓ ÌÂ ÙÔÓ Î˘‚ÂÚÓÔ¯ÒÚÔ.

TÔ ¤ÌÙÔ Ì¤ÚÔ˜, ÌÂ Ù›ÙÏÔ TÂ¯ÓÈÎ¤˜ ™‡ÓıÂÙË˜ OÙÈÎÔÔ›ËÛË˜ °Ú·ÊÈÎ‹˜ ¶ÏË-
ÚÔÊÔÚ›·˜, ·ÔÙÂÏÂ›Ù·È ·fi ÙÚ›· ÎÂÊ¿Ï·È· Î·È ÛÙÔ¯Â‡ÂÈ ÛÙËÓ ÂÓ›Û¯˘ÛË ÙË˜ ÁÂˆÌÂ-
ÙÚ›·˜ ÌÂ ÔÈÔÙÈÎ¿, ÌË ÌÂÙÚËÙ¿, ‰Â‰ÔÌ¤Ó· (ÊˆÙÔÚÚÂ·ÏÈÛÙÈÎ‹ ·fi‰ÔÛË, ÛÙÂÚÂ¿ ÚÔ-
ÛÔÌÔ›ˆÛË, Û‡ÓıÂÙË ÔÙÈÎÔÔ›ËÛË ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ Î·È ÂÈÎÔÓÈÎ‹ Ú·Á-
Ì·ÙÈÎfiÙËÙ·).

TÔ ¤ÎÙÔ Ì¤ÚÔ˜, ÌÂ Ù›ÙÏÔ OÏÔÎÏËÚˆÌ¤Ó· ¶ÂÚÈ‚¿ÏÏÔÓÙ· EÊ·ÚÌÔÁÒÓ °Ú·ÊÈÎ‹˜,
·ÔÙÂÏÂ›Ù·È ·fi Ù¤ÛÛÂÚ· ÎÂÊ¿Ï·È·. T· ÚÒÙ· ‰‡Ô ·fi ·˘Ù¿, ÌÂ ÙË ‚Ô‹ıÂÈ· Û¯ÂÙÈ-
ÎÔ‡ ÎÒ‰ÈÎ·, ·Û¯ÔÏÔ‡ÓÙ·È ÌÂ ÂÚÈ‚¿ÏÏÔÓÙ· ·Ó¿Ù˘ÍË˜ ÁÚ·ÊÈÎÒÓ ÛÙÈ˜ ‰‡Ô Î·È ÙÈ˜
ÙÚÂÈ˜ ‰È·ÛÙ¿ÛÂÈ˜. T· ÂfiÌÂÓ· ‰‡Ô ÎÂÊ¿Ï·È· ‰È·Ú·ÁÌ·ÙÂ‡ÔÓÙ·È ÙË ÁÚ·ÊÈÎ‹ ˆ˜ ÙÔ
ÁÚ·ÊÈÎfi ˘fi‚·ıÚÔ ÔÏÔÎÏËÚˆÌ¤ÓˆÓ Û˘ÛÙËÌ¿ÙˆÓ ¯ÒÚÔ˘ (ÂÚÈ‚·ÏÏfiÓÙˆÓ ·Ó¿Ù˘-
ÍË˜ ÂÊ·ÚÌÔÁÒÓ) fiˆ˜ Â›Ó·È Ù· Û˘ÛÙ‹Ì·Ù· ÁÂˆÁÚ·ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ Î·È ÔÈ „Ë-
ÊÈ·Î¤˜ ÙÂÎÌËÚÈÒÛÂÈ˜ ¯ÒÚÔ˘. 

TË ‚·ÛÈÎ‹ ‡ÏË ÙÔ˘ ‚È‚Ï›Ô˘ Û˘ÌÏËÚÒÓÔ˘Ó ÙÚ›· ·Ú·ÚÙ‹Ì·Ù·. TÔ ÚÒÙÔ ·Ú¿ÚÙË-
Ì· Â›Ó·È ÁÚ·ÌÌ¤ÓÔ ÛÙËÓ ·ÁÁÏÈÎ‹ ÁÏÒÛÛ· Î·È ÊÈÏÔ‰ÔÍÂ› Ó· ·ÔÙÂÏ¤ÛÂÈ ¤Ó·Ó Ô‰ËÁfi
·˘Ùfi-‰È‰·ÛÎ·Ï›·˜ ÌÂ ÔÚÔÏÔÁ›· Î·È Ú·ÎÙÈÎ‹ ÛÙËÓ ·ÁÁÏÈÎ‹ ÁÏÒÛÛ· (self-study
tutorial) ÁÈ· ÙÔÓ ÂÈ‰ÈÎÂ˘Ì¤ÓÔ Î·È ÊÈÏfi‰ÔÍÔ ·Ó·ÁÓÒÛÙË. TÔ ‰Â‡ÙÂÚÔ ·Ú¿ÚÙËÌ· ·-
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ÚÔ˘ÛÈ¿˙ÂÈ Ù· ÚfiÙ˘· Î·È ÙÈ˜ ÊfiÚÌÂ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙË ÁÚ·ÊÈÎ‹. TÔ ÙÚ›ÙÔ
·Ú¿ÚÙËÌ· ·Ú·ı¤ÙÂÈ Û˘ÓÔÙÈÎ¿ ÙËÓ ·ÚÈıÌËÙÈÎ‹ ÙˆÓ ‰È·Ó˘ÛÌ¿ÙˆÓ Î·È ÙˆÓ ÈÓ¿ÎˆÓ.

∆¤ÏÔ˜, ÙÔ ÙÂÏÂ˘Ù·›Ô ÙÌ‹Ì· ÙÔ˘ ‚È‚Ï›Ô˘ Û˘ÌÏËÚÒÓÂÈ ÙÈ˜ ·Ó·ÊÔÚ¤˜ ÙˆÓ ÎÂÊ·Ï·›-
ˆÓ ÌÂ ÂÈÏÂÁÌ¤ÓË Î·È ÁÂÓÈÎ‹ ‚È‚ÏÈÔÁÚ·Ê›·, ËÏÂÎÙÚÔÓÈÎ¤˜ ‰ÈÂ˘ı‡ÓÛÂÈ˜ ·Ó·ÊÔÚ¿˜,
ÂÓÓÔÈÔÏÔÁÈÎ‹ ˘ÔÛÙ‹ÚÈÍË (Û˘ÓÙÔÌÔÁÚ·Ê›Â˜, ÁÏˆÛÛ¿ÚÈÔ fiÚˆÓ Î·È ÔÚÔÏÔÁ›·), ÂÚ›-
ÏË„Ë ÛÙ· ·ÁÁÏÈÎ¿, ÚfiÁÚ·ÌÌ· ·Ó¿Ù˘ÍË˜ Ì·ı‹Ì·ÙÔ˜, ı¤Ì·Ù· ÂÍÂÙ¿ÛÂˆÓ Î·È Â˘-
ÚÂÙ‹ÚÈÔ fiÚˆÓ (index). ŒÁ¯ÚˆÌ· ·Ú·‰Â›ÁÌ·Ù· ÁÚ·ÊÈÎÒÓ, Ô˘ ·Ó·Ê¤ÚÔÓÙ·È ÛÂ
ÂÓÙ˘ˆÛÈ·Î¤˜ ÙÚÈÛ‰È¿ÛÙ·ÙÂ˜ „ËÊÈ·Î¤˜ ·Ó··Ú·ÛÙ¿ÛÂÈ˜ ·ÓÙÈÎÂÌ¤ÓˆÓ, ¯ÒÚˆÓ Î·È
ÈÛÙÔÚÈÎÔ‡ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜ Û˘ÓfiÏˆÓ, ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙÈ˜ ÙÂÏÂ˘Ù·›Â˜ ÛÂÏ›‰Â˜ ÙÔ˘ ‚È-
‚Ï›Ô˘.

™ÂÌÈÓ¿ÚÈ· ÂÍÂÈ‰›ÎÂ˘ÛË˜ ÌÔÚÔ‡Ó Ó· ÛÙËÚÈ¯ÙÔ‡Ó ÛÙÔ ‚È‚Ï›Ô Î·È Ó· ‰È·Ú·ÁÌ·-
ÙÂ˘ÙÔ‡Ó ı¤Ì·Ù· ÁÚ·ÊÈÎÒÓ ÌÂ H/Y, ÙfiÛÔ ÛÙÈ˜ ‰‡Ô (‰È¿ÚÎÂÈ·: 10 Â‚‰ÔÌ¿‰Â˜), fiÛÔ Î·È
ÛÙÈ˜ ÙÚÂÈ˜ ‰È·ÛÙ¿ÛÂÈ˜ (‰È¿ÚÎÂÈ·: 20 Â‚‰ÔÌ¿‰Â˜).

°È· ÙËÓ ˘ÔÛÙ‹ÚÈÍË ÚÔÙ˘¯È·ÎÒÓ Ì·ıËÌ¿ÙˆÓ ÛÙËÓ ÂÈÛÙ‹ÌË ÙˆÓ ÁÚ·ÊÈÎÒÓ,
‰È¿ÚÎÂÈ·˜ ÂÓfi˜ ‹ ‰‡Ô ÂÍ·Ì‹ÓˆÓ, ÎÚ›ÓÔÓÙ·È Î·Ù¿ÏÏËÏ· Ù· ÙÚ›· ÚÒÙ· M¤ÚË (1Ô, 2Ô,
3Ô, 4Ô, 5Ô, 6Ô, 7Ô, 8Ô Î·È 9Ô KÂÊ¿Ï·ÈÔ) ÙÔ˘ ‚È‚Ï›Ô˘ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙÔ 15Ô KÂÊ¿-
Ï·ÈÔ.

°È· ÌÂÙ·Ù˘¯È·ÎÔ‡˜ Î‡ÎÏÔ˘˜ ÛÔ˘‰ÒÓ ÛÂ ı¤Ì·Ù· ÂÈÎÔÓÈÎ‹˜ Ú·ÁÌ·ÙÈÎfiÙËÙ·˜,
Û‡ÓıÂÙË˜ ‰È·¯Â›ÚÈÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜, Û˘ÛÙËÌ¿ÙˆÓ ÁÂˆÁÚ·ÊÈÎÒÓ ÏË-
ÚÔÊÔÚÈÒÓ Î·È „ËÊÈ·ÎÒÓ ÙÂÎÌËÚÈÒÛÂˆÓ ¯ÒÚÔ˘, fiÔ˘ ÚÔ··ÈÙÔ‡ÓÙ·È ÁÓÒÛÂÈ˜ ÁÚ·-
ÊÈÎ‹˜, ÚÔ‚ÔÏÈÎ‹˜ ÁÂˆÌÂÙÚ›·˜ Î·È ¯ˆÚÈÎ‹˜ ÙÔÔÏÔÁ›·˜, ÎÚ›ÓÔÓÙ·È Î·Ù¿ÏÏËÏ· ÙÔ Ù¤-
Ù·ÚÙÔ (10Ô Î·È 11Ô KÂÊ¿Ï·ÈÔ), ÙÔ ¤ÌÙÔ (12Ô, 13Ô Î·È 14Ô KÂÊ¿Ï·ÈÔ) Î·È ÙÔ ¤ÎÙÔ
M¤ÚÔ˜ (15Ô, 16Ô, 17Ô Î·È 18Ô KÂÊ¿Ï·ÈÔ) ÙÔ˘ ‚È‚Ï›Ô˘.

xv



xvi

Frontispiece
«I once attended a dinner party given in my

honour by a lady of taste and fashion. Over the
avocado salad I chanced to mention that I had,
that afternoon, recorded a television interview

with a grinning member of Australia’s omniscient
Discjockocracy, and that our trivial exchange were

being transmitted at that very moment. 

In a trice my hostess and her friends evacuated
the dining room to watch this grey, mind-numbing
colloquy on the servants’ T.V. set, and I spent the
next thirty minutes alone toying with the debris of

my meal, and pondering upon the alchemical
properties of the Media.

Could it be true that people and things and ideas
and emotions were all somehow more exciting and

glamorous, and at once less inimical, after they had
been ‘processed’ by an

electrical machine,
isolated on a glass

screen, and
punctuated by

advertisements
for soap, cars

and tobacco?... 

Michael Leunig
has illustrated this

phenomenon. A similar
family are watching a sunrise

on telly, while behind them, out of the window, the
real thing gloriously happens. Do not suppose that
I would have you compare my presence at a dinner

party with dawn in the Blue Mountains, but
Leunig’s family of rapturous apes have much in

common with my dutiful hostess and her friends. 

The ultimate compliment we can pay reality 
is to view its simulacrummy...»

Barry Humphries 
Melbourne - Australia, 1974
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™˘ÛÙ‹Ì·Ù· °Ú·ÊÈÎÒÓ - µ·ÛÈÎ¤˜ ŒÓÓÔÈÂ˜
(Introduction to Computer Graphics)
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°∂¡π∫∏ £∂øƒ∏™∏ °ƒ∞ºπ∫ø¡
(A Survey of Computer Graphics)

«We live on an island of knowledge 
surrounded by a sea of ignorance. 

As our island grows, 
so does the shore of ignorance.»

(John Wheeler, 1903)

H ÂÈÛÙ‹ÌË ÙˆÓ ÁÚ·ÊÈÎÒÓ ¤¯ÂÈ ·ÏÏ¿ÍÂÈ ‰Ú·Ì·ÙÈÎ¿ ÙËÓ ÙÂÏÂ˘Ù·›· ‰ÂÎ·ÂÙ›·. ŒÙÛÈ,
Ù· ÚÒÙ· Û˘ÛÙ‹Ì·Ù· ˘ÔÛÙ‹ÚÈÍË˜ ·ÏÒÓ ‰ÈÛ‰È¿ÛÙ·ÙˆÓ Û¯Â‰È¿ÛÂˆÓ (2-D line
drawings), ‰È·‰¤¯ÙËÎ·Ó ÔÏÔÎÏËÚˆÌ¤Ó· ÂÚÈ‚¿ÏÏÔÓÙ· ÁÚ·ÊÈÎ‹˜ ÌÂ ‰˘Ó·ÙfiÙËÙÂ˜ ÂÈ-
ÎÔÓÈÎ‹˜ ÂÚÈ‹ÁËÛË˜, ÛÂ ‘Ú·ÁÌ·ÙÈÎfi’ ¯ÚfiÓÔ, ÛÂ ÙÚÈÛ‰È¿ÛÙ·Ù· ÊˆÙÔÚÚÂ·ÏÈÛÙÈÎ¿
ÌÔÓÙ¤Ï· (3-D walk-throughs, radiosity). EÈÏ¤ÔÓ, ÔÈ Û‡Á¯ÚÔÓÂ˜ ÂÍÂÏ›ÍÂÈ˜ ÛÙÔÓ ÙÔ-
Ì¤· ÙˆÓ ÁÚ·ÊÈÎÒÓ Ô‰ËÁÔ‡Ó ÛÂ ÂÚÈ‚¿ÏÏÔÓÙ· ·Ú¿ÏÏËÏË˜ Î·È Î·Ù·ÓÂÌËÌ¤ÓË˜ ‰È·-
¯Â›ÚÈÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÛÂ Â›Â‰Ô Î˘‚ÂÚÓÔ¯ÒÚÔ˘, ·ÏÏ¿ Î·È Û‡ÓıÂÙË˜
ÔÙÈÎ‹˜ ‰È·¯Â›ÚÈÛË˜ ¯ˆÚÈÎÒÓ ‰Â‰ÔÌ¤ÓˆÓ ÌÂ ÁÚ·ÊÈÎfi ˘fi‚·ıÚÔ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ
¿ÏÏ· ÂÚÈ‚¿ÏÏÔÓÙ· Ô˘ ˘ÔÛÙËÚ›˙Ô˘Ó ¯ˆÚÈÎ‹ ·Ó¿Ï˘ÛË. 

TÔ ÙÚ¤¯ÔÓ ÎÂÊ¿Ï·ÈÔ ¤¯ÂÈ ÛÙfi¯Ô ÙËÓ ·ÚÔ˘Û›·ÛË ‚·ÛÈÎÒÓ ÂÓÓÔÈÒÓ, ÙË ÁÓˆÚÈÌ›· ÌÂ
ÙËÓ ÈÛÙÔÚ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ, Î·ıÒ˜ Î·È ÙËÓ ·Ú¿ıÂÛË Ï‹ıÔ˘˜ ÂÊ·ÚÌÔÁÒÓ Ô˘ ÂÍ˘-
ËÚÂÙÔ‡Ó ÙÔÓ ¿ÓıÚˆÔ - ¯Ú‹ÛÙË ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ H/Y.

√ÚÈÛÌÔ› - ∫·ÙËÁÔÚÈÔÔÈ‹ÛÂÈ˜
(Definitions - Classification of Fields)

°Ú·ÊÈÎ¿ ÌÂ ∏/À
(Computer Graphics)

¢›ÓÔÓÙ·˜ ¤Ó·Ó ·Ïfi ÔÚÈÛÌfi, Ù· °Ú·ÊÈÎ¿ ÌÂ H/Y (computer graphics) ·Ó·Ê¤ÚÔ-
ÓÙ·È ÛÙË ÌÂÙ·ÊÔÚ¿ ÛÂ „ËÊÈ·Îfi Â›Â‰Ô ·ÓÙÈÎÂÈÌ¤ÓˆÓ, Ê·ÈÓÔÌ¤ÓˆÓ, ‰È·‰ÈÎ·ÛÈÒÓ
Î·È Û¯¤ÛÂˆÓ Ô˘ ˘Ê›ÛÙ·ÓÙ·È ‹ ÂÍÂÏ›ÛÛÔÓÙ·È ÛÙÔÓ Ú·ÁÌ·ÙÈÎfi ÎfiÛÌÔ. 

H ÌÂÙ·ÊÔÚ¿ ·˘Ù‹ ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ ÙË ‰ËÌÈÔ˘ÚÁ›· (modeling), ÙËÓ ·ÚÔ˘Û›·ÛË
(rendering) Î·È ÙËÓ ·fi‰ÔÛË (visualization) Û¯ÂÙÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ ÛÂ Â›Â‰Ô
„ËÊÈ·Î‹˜ ·Ó··Ú¿ÛÙ·ÛË˜ (pictorial information). EÈ‰ÈÎfiÙÂÚ·, Ë ‰ËÌÈÔ˘ÚÁ›· ¤¯ÂÈ
ÛÙfi¯Ô ÙË ‰ÈÛ‰È¿ÛÙ·ÙË ‹ ÙÚÈÛ‰È¿ÛÙ·ÙË ÁÂˆÌÂÙÚ›·, Ë ·ÚÔ˘Û›·ÛË ÙË ÊˆÙÔÚÚÂ·ÏÈÛÙÈ-
Î‹ ·Ó··Ú¿ÛÙ·ÛË, Î·È Ë ·fi‰ÔÛË ÙË Û‡ÓıÂÙË ÔÙÈÎÔÔ›ËÛË ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔ-
ÊÔÚ›·˜.

T· ÁÚ·ÊÈÎ¿, ·Ó¿ÏÔÁ· ÌÂ ÙÔ ·ÓÙÈÎÂ›ÌÂÓÔ ‰È·Ú·ÁÌ¿ÙÂ˘Û‹˜ ÙÔ˘˜, ‰È·ÎÚ›ÓÔÓÙ·È ÛÂ
‰ÈÛ‰È¿ÛÙ·Ù· Î·È ÙÚÈÛ‰È¿ÛÙ·Ù·. T· ÁÚ·ÊÈÎ¿ ‰‡Ô ‰È·ÛÙ¿ÛÂˆÓ ¤¯Ô˘Ó ˆ˜ ·ÓÙÈÎÂ›ÌÂÓÔ
ÙÔ Û¯¤‰ÈÔ [¶·Ú·Û¯¿ÎË˜ Î. ¿., 1990], ÂÓÒ Ù· ÁÚ·ÊÈÎ¿ ÙÚÈÒÓ ‰È·ÛÙ¿ÛÂˆÓ ¤¯Ô˘Ó ˆ˜
·ÓÙÈÎÂ›ÌÂÓÔ ÙÔ ÌÔÓÙ¤ÏÔ [™Ù˘ÏÈ¿‰Ë˜, 1997].

1.1

1.

CHAPTER 1: ∞ SURVEY OF COMPUTER GRAPHICS



¢ÈÛ‰È¿ÛÙ·Ù· ™¯¤‰È· - ∞˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË ™¯Â‰›·ÛË 
(2-D Design)

™Â ÔÏÏÔ‡˜ ÙÔÌÂ›˜ ÙË˜ ·Ú·ÁˆÁ‹˜ ÙÔ ‰ÈÛ‰È¿ÛÙ·ÙÔ Û¯¤‰ÈÔ ·ÔÙÂÏÂ› ‚·ÛÈÎfi ·ÓÙÈ-
ÎÂ›ÌÂÓÔ ÂÓ·Û¯fiÏËÛË˜ ·ÏÏ¿ Î·È ËÁ‹ ¿ÓÙÏËÛË˜ ÏËÚÔÊÔÚÈÒÓ. TÔ „ËÊÈ·Îfi ‰ÈÛ-
‰È¿ÛÙ·ÙÔ Û¯¤‰ÈÔ ·ÔÙÂÏÂ› ÚÔ˚fiÓ ÙË˜ Û¯Â‰›·ÛË˜ ÌÂ H/Y (·˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË Û¯Â-
‰›·ÛË / Computer-Aided Design, CAD) ÌÂ ‚·ÛÈÎ¤˜ È‰ÈfiÙËÙÂ˜ ÙËÓ ·ÏfiÙËÙ·, ·ÓÙÈ-
ÎÂÈÌÂÓÈÎfiÙËÙ·, ·ÌÂÛfiÙËÙ·, Ù·¯‡ÙËÙ·, Î·È ·ÔıËÎÂ˘ÙÈÎ‹ ÈÎ·ÓfiÙËÙ·. EÈÏ¤ÔÓ, ÙÔ
„ËÊÈ·Îfi Û¯¤‰ÈÔ ˘ÔÛÙËÚ›˙ÂÈ ¿ÌÂÛÂ˜ Î·È ·ÎÚÈ‚Â›˜ ÂÂÌ‚¿ÛÂÈ˜ ÛÙ· ‰Â‰ÔÌ¤Ó· ÙÔ˘
ÌÂ ÂÏ¿¯ÈÛÙÔ ÎfiÛÙÔ˜ Î·È Ì¿ÏÈÛÙ· ÛÂ ÂÏÂÁ¯fiÌÂÓÔ ÂÚÈ‚¿ÏÏÔÓ, ÂÓÒ ·Ú¿ÏÏËÏ· ÂÈ-
ÙÚ¤ÂÈ ÙËÓ ÂÓ·ÏÏ·ÎÙÈÎfiÙËÙ· Î·È ÔÏÏ·ÏfiÙËÙ· ÛÙÈ˜ ÙÂÏÈÎ¤˜ ÂÈÏÔÁ¤˜ ·fi‰ÔÛË˜,
¤Ó· ¯·Ú·ÎÙËÚÈÛÙÈÎfi È‰È·›ÙÂÚ· ÛËÌ·ÓÙÈÎfi ÛÙÈ˜ Û‡Á¯ÚÔÓÂ˜ ÂÊ·ÚÌÔÁ¤˜ ‰ÈÔ›ÎËÛË˜
Î·È ·Ú·ÁˆÁ‹˜ ÛÂ ·ÓÙ·ÁˆÓÈÛÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ. 

OÈ Û‡Á¯ÚÔÓÂ˜ ÂÈÛÙËÌÔÓÈÎ¤˜ Ù¿ÛÂÈ˜, ÛÙÔÓ ÙÔÌ¤· ÙË˜ ·˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË˜ Û¯Â‰›·-
ÛË˜, Û˘ÁÎÂÓÙÚÒÓÔ˘Ó ÙÈ˜ ÚÔÛ¿ıÂÈ¤˜ ÙÔ˘˜ ÛÙËÓ ·Ú·ÁˆÁ‹ Û¯Â‰›ˆÓ Û˘Ì‚·ÙÒÓ ÌÂ
ÔÏÔÎÏËÚˆÌ¤Ó· ÂÚÈ‚¿ÏÏÔÓÙ· ‰È·¯Â›ÚÈÛË˜ ¯ˆÚÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ (Û˘ÛÙ‹Ì·Ù· ÁÂˆ-
ÁÚ·ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ / Geographical Information Systems, GIS), ÁÈ· ÙË ‰ËÌÈÔ˘Ú-
Á›· Û‡ÓıÂÙˆÓ Î·È ‰˘Ó·ÌÈÎÒÓ ‘ÌÔÓÙ¤ÏˆÓ’ ÔÙÈÎ‹˜, ÁÂˆÁÚ·ÊÈÎ‹˜, ¯ˆÚÈÎ‹˜ Î·È ¯ÚÔÓÈ-
Î‹˜ ‰È·¯Â›ÚÈÛË˜ ÙÔ˘ ÁÂˆÁÚ·ÊÈÎÔ‡ ¯ÒÚÔ˘. T· ‘ÌÔÓÙ¤Ï·’ ·˘Ù¿ Â›Ó·È Û˘Ó‹ıˆ˜ ‰ÈÛ‰È¿-
ÛÙ·Ù· Î·È ·Ó¿ÏÔÁ· ÌÂ ÙÔ˘˜ ÛÙfi¯Ô˘˜ ÙÔ˘˜ ˘·ÎÔ‡Ô˘Ó ÛÂ Û˘ÁÎÂÎÚÈÌ¤ÓÔ˘˜ ÂÚÈÔÚÈ-
ÛÌÔ‡˜ ·ÎÚ›‚ÂÈ·˜ Î·È ÔÈfiÙËÙ·˜ ÙÔ˘ ÙÂÏÈÎÔ‡ ÚÔ˚fiÓÙÔ˜. E›Ó·È Ê·ÓÂÚfi fiÙÈ Ë ÙÂÏÈÎ‹
ÔÈfiÙËÙ· ÙË˜ ‰È·¯Â›ÚÈÛË˜ Â›Ó·È ·fiÏ˘Ù· ÂÍ·ÚÙËÌ¤ÓË ·fi ÙËÓ ·ÎÚ›‚ÂÈ· ÙˆÓ ‰Â‰ÔÌ¤-
ÓˆÓ ˘ÔÛÙ‹ÚÈÍË˜, ‰ËÏ·‰‹ ÙˆÓ „ËÊÈ·ÎÒÓ ‰ÈÛ‰È¿ÛÙ·ÙˆÓ Û¯Â‰›ˆÓ ‹ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ
ÌÔÓÙ¤ÏˆÓ. 

∆ÚÈÛ‰È¿ÛÙ·Ù· ªÔÓÙ¤Ï· - ∏ ¶ÚÔ‚ÏËÌ·ÙÈÎ‹ ÙÔ˘ ÃÒÚÔ˘
(3-D Modeling)

ø˜ ¯ÒÚÔ˜ ıÂˆÚÂ›Ù·È Ì›· Ê˘ÛÈÎ‹ ‹ ÓÔËÙ‹ ¤ÎÙ·ÛË, ÌÂ Î¿ÔÈÂ˜ ‰È·ÛÙ¿ÛÂÈ˜, ÛÙËÓ
ÔÔ›· ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ˘ÔÎÂ›ÌÂÓ· Î·È ·ÓÙÈÎÂ›ÌÂÓ· Î·È Ì¤Û· ÛÙÔÓ ÔÔ›ÔÓ Ô ¿Ó-
ıÚˆÔ˜ ¤¯ÂÈ Ì›· Û˘ÓÂÈ‰ËÙ‹ ·›ÛıËÛË ÌÂÁÂıÒÓ, ÙË˜ ı¤ÛË˜ ÙÔ˘, ÙË˜ ı¤ÛË˜ ¿ÏÏˆÓ ˘Ô-
ÎÂÈÌ¤ÓˆÓ Î·È ·ÓÙÈÎÂÈÌ¤ÓˆÓ, Î·ıÒ˜ Î·È ÂÓÓÔÈÒÓ Ô˘ ÂÚÈ¤¯ÔÓÙ·È ÛÂ ·˘ÙfiÓ. O ÎÂÓfi˜
¯ÒÚÔ˜, ¯ˆÚ›˜ ˘ÔÎÂ›ÌÂÓ·, ·ÓÙÈÎÂ›ÌÂÓ· Î·È ¤ÓÓÔÈÂ˜, Â›Ó·È Ì›· ·ÊÂÙËÚ›· ÔÚÈÛÌÔ‡ Î·È
·ÔÎÙ¿ Û˘ÁÎÂÎÚÈÌ¤ÓË ıÂÌ·ÙÈÎ‹ ·Ó¿ÏÔÁ· ÌÂ ÙÔ ı¤Ì· ÙÔ ÔÔ›Ô ÙÔÓ ·Ú·ÌÂÙÚÔÔÈÂ›.
ŒÙÛÈ, Ô ¯ÒÚÔ˜ Â¿Ó ·Ú·ÌÂÙÚÔÔÈÂ›Ù·È ÌÂ ÙË ÁÂˆÌÂÙÚ›· Â›Ó·È ¤Ó·˜ ÁÂˆÌÂÙÚÈÎfi˜ ¯Ò-
ÚÔ˜, ÌÂ ÙËÓ ÈÛÙÔÚ›· Â›Ó·È ¤Ó·˜ ÈÛÙÔÚÈÎfi˜ ¯ÒÚÔ˜, Î.Ï. [§È‚ÈÂÚ¿ÙÔ˜ Î. ¿., 1995] 

MÂ ‚¿ÛË Ù· ÚÔËÁÔ‡ÌÂÓ· Â›Ó·È ÂÌÊ·Ó‹˜, Ï¤ÔÓ, Ë ·Ó¿ÁÎË ÂÊ·ÚÌÔÁ‹˜ Ó¤ˆÓ ÙÂ-
¯ÓÈÎÒÓ ÙÂÎÌËÚ›ˆÛË˜ ÙË˜ ¯ˆÚÈÎ‹˜ ÏËÚÔÊÔÚ›·˜. H ÙÂÎÌËÚ›ˆÛË ·˘Ù‹, ÁÈ· Ó· Â›Ó·È
‰˘Ó·ÌÈÎ‹, ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ Î·È ‰È·¯ÚÔÓÈÎ‹, ‰ÂÓ ÌÔÚÂ› ·Ú¿ Ó· Â›Ó·È „ËÊÈ·Î‹ Î·È
Ó· ÛÙËÚ›˙ÂÙ·È ÛÙÔ ÙÚÈÛ‰È¿ÛÙ·ÙÔ ÌÔÓÙ¤ÏÔ ÙÔ˘ ·ÓÙÈÎÂÈÌ¤ÓÔ˘ ¿Óˆ ÛÙÔ ÔÔ›Ô ·Ó·Ê¤-
ÚÔÓÙ·È fiÏÂ˜ ÔÈ ¿ÏÏÂ˜ ÏËÚÔÊÔÚ›Â˜ (ÁÚ·ÊÈÎ¤˜ ÛÂ ÌÔÚÊ‹ ‰È·Ó‡ÛÌ·ÙÔ˜ ‹ „ËÊÈ‰ˆÙÔ‡,
·ÏÊ·ÚÈıÌËÙÈÎ¤˜, ÔÈÔÙÈÎ¤˜, Î.Ï.) [¶·Ú·Û¯¿ÎË˜ Î. ¿., 1992]. °ÂÓÈÎ¿, Ù· „ËÊÈ·Î¿
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ÙÚÈÛ‰È¿ÛÙ·Ù· ÌÔÓÙ¤Ï· Â›Ó·È ÚÔ˚fiÓÙ· Ì›·˜ ‰È·‰ÈÎ·Û›·˜ ÌÔÓÙÂÏÔÔ›ËÛË˜ ÙË˜ Ú·Á-
Ì·ÙÈÎfiÙËÙ·˜ (modeling) ÌÂ ÙË ‚Ô‹ıÂÈ· ÙÔ˘ ˘ÔÏÔÁÈÛÙ‹ (computer modeling).

Modeling ÁÂÓÈÎ¿, Â›Ó·È Ë ‰ËÌÈÔ˘ÚÁ›· Ì›·˜ È‰Â·Ù‹˜ ‘‰È·‰ÈÎ·Û›·˜ ÚÔÛÔÌÔ›ˆÛË˜’
Ô˘ ÚÔÛ·ıÂ› Ó· ÚÔÛÔÌÔÈÒÛÂÈ Ì›· ¿ÏÏË, Û˘Ó‹ıˆ˜ ÈÔ ÔÏ‡ÏÔÎË, ‰È·‰ÈÎ·Û›·
[Hazelton, 1992]. OÈ È‰Â·Ù¤˜ ·˘Ù¤˜ ‘‰È·‰ÈÎ·Û›Â˜ ÚÔÛÔÌÔ›ˆÛË˜’ ÔÓÔÌ¿˙ÔÓÙ·È ÌÔ-
ÓÙ¤Ï· (models). T· ÌÔÓÙ¤Ï· ¤¯Ô˘Ó ÁÂÓÈÎ¿ ÔÏÏÔ‡˜ ÂÚÈÔÚÈÛÌÔ‡˜ ÛÂ Û¯¤ÛË ÌÂ ÙË
‰È·‰ÈÎ·Û›· Ô˘ ÚÔÛ·ıÔ‡Ó Ó· ÚÔÛÔÌÔÈÒÛÔ˘Ó. OÈ Î˘ÚÈfiÙÂÚÔÈ ·fi ·˘ÙÔ‡˜ ÙÔ˘˜
ÂÚÈÔÚÈÛÌÔ‡˜ Â›Ó·È: T· ÌÔÓÙ¤Ï· Ú¤ÂÈ Ó· Â›Ó·È ÏÂÈÙÔ˘ÚÁÈÎfiÙÂÚ·, ·ÏÔ‡ÛÙÂÚ· Î·È
ÁÚËÁÔÚfiÙÂÚ· ·fi ÙË ‰È·‰ÈÎ·Û›· Ô˘ ÚÔÛÔÌÔÈÒÓÔ˘Ó. T· ÌÔÓÙ¤Ï· Ú¤ÂÈ Ó· ÂÈ-
ÙÚ¤Ô˘Ó ‰È·‰ÈÎ·Û›Â˜ ‰È·ÌfiÚÊˆÛË˜ Î·È ÂÌÏÔ˘ÙÈÛÌÔ‡ ÙÔ˘˜ ¯ˆÚ›˜ Ó· ÌÂÙ·‚¿ÏÏÂÙ·È
Ë ‰È·‰ÈÎ·Û›· Ô˘ ÚÔÛÔÌÔÈÒÓÔ˘Ó. T· ÌÔÓÙ¤Ï· Ú¤ÂÈ Ó· ÂÈÙÚ¤Ô˘Ó ‰È·‰ÈÎ·Û›Â˜
ÂÓÛˆÌ¿ÙˆÛË˜ ÙÔ˘˜ ÛÂ Û‡Á¯ÚÔÓ· ÂÚÈ‚¿ÏÏÔÓÙ· ‰ÈÔ›ÎËÛË˜ Î·È Ï‹„Ë˜ ·ÔÊ¿ÛÂˆÓ,
Î·ıÒ˜ Î·È ÛÂ ‰È·‰Ú·ÛÙÈÎ¿ ÂÎı¤Ì·Ù· ÔÏ˘Ì¤ÛˆÓ. T· ÌÔÓÙ¤Ï· Ú¤ÂÈ Ó· Â›Ó·È ÛÂ
ı¤ÛË Ó· ‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È Î·È Ó· ÏÂÈÙÔ˘ÚÁÔ‡Ó ÛÂ ÂÚÈ‚¿ÏÏÔÓ ‰ÈÎÙ‡ˆÛË˜ ·ÎfiÌË Î·È
ÛÂ Â›Â‰Ô Î˘‚ÂÚÓÔ¯ÒÚÔ˘. T¤ÏÔ˜, Ù· ÌÔÓÙ¤Ï· Ú¤ÂÈ Ó· Â›Ó·È ‰È·¯ÚÔÓÈÎ¿, ¿Ú· Ó·
·ÔÙÂÏÔ‡Ó ¤Ó· Û˘ÓÂ·ÁfiÌÂÓÔ ÙÌ‹Ì· ÂÓfi˜ Û˘ÛÙ‹Ì·ÙÔ˜ „ËÊÈ·Î‹˜ ÙÂÎÌËÚ›ˆÛË˜ ÙË˜
‰È·‰ÈÎ·Û›·˜ Ô˘ ÚÔÛÔÌÔÈÒÓÔ˘Ó. ¢ËÏ·‰‹ ÂÓfi˜ Û˘ÛÙ‹Ì·ÙÔ˜ Ô˘ ı· ÛÙËÚ›˙ÂÙ·È ÛÂ
ÚˆÙÔÁÂÓ‹ ÌÂÙ·-‰Â‰ÔÌ¤Ó· [Styliadis, 1997].

T· Ì·ıËÌ·ÙÈÎ¿ .¯., Â›Ó·È Ì›· ‘‰È·‰ÈÎ·Û›· ÚÔÛÔÌÔ›ˆÛË˜’ ÙË˜ Ú·ÁÌ·ÙÈÎfiÙËÙ·˜.
ŒÙÛÈ ÁÈ· ·Ú¿‰ÂÈÁÌ· ÙÔ Ì·ıËÌ·ÙÈÎfi ÌÔÓÙ¤ÏÔ ÙË˜ ÚfiÛıÂÛË˜ “1 + 1 = 2” Â›Ó·È Ì›·
‘‰È·‰ÈÎ·Û›· ÚÔÛÔÌÔ›ˆÛË˜’ Î·È ÂÚÈÁÚ·Ê‹˜ ÙË˜ ·ÓıÚÒÈÓË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ¿ıÚÔÈÛË˜
ÔÛÔÙ‹ÙˆÓ ‰‡Ô ·ÓÙÈÎÂÈÌ¤ÓˆÓ. M¿ÏÈÛÙ· Û‡ÌÊˆÓ· ÌÂ ÙÔÓ Ì·ıËÌ·ÙÈÎfi Hamming, Ë
ÚÔÛÔÌÔ›ˆÛË ·˘Ù‹ Â›Ó·È ·ÍÈÔı·‡Ì·ÛÙ· ÂÙ˘¯ËÌ¤ÓË [Hamming, 1980]. 

Computer Modeling Â›Ó·È ¤Ó· Â›‰Ô˜ modeling Ô˘ ÚÔÛÔÌÔÈÒÓÂÈ ‘Â› ÙË˜ ÔıfiÓË˜’
·ÓÙÈÎÂ›ÌÂÓ· (‰È·‰ÈÎ·Û›Â˜) ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ÎfiÛÌÔ˘ (.¯. ‰ÚfiÌÔ˘˜, ÎÙ›ÚÈ·, ÂÎÎÏË-
Û›Â˜, ·Ú¯·›Ô˘˜ ‚ˆÌÔ‡˜, ÂÚÈ‚·ÏÏÔÓÙÈÎ‹ ÌfiÏ˘ÓÛË, ·Ú·ÁˆÁÈÎfiÙËÙ· Â‰·ÊÒÓ, ‰Â›-
ÎÙÂ˜ ·ÓÂÚÁ›·˜, Î.Ï.). H È‰Â·Ù‹ ‘‰È·‰ÈÎ·Û›· ÚÔÛÔÌÔ›ˆÛË˜’ ÛÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹
ÔÓÔÌ¿˙ÂÙ·È „ËÊÈ·Îfi ÌÔÓÙ¤ÏÔ ·Ó··Ú¿ÛÙ·ÛË˜ ‹ ÌÔÓÙ¤ÏÔ ÚÔÛÔÌÔ›ˆÛË˜ ‹ ·Ï¿ ÌÔ-
ÓÙ¤ÏÔ. TÔ ÌÔÓÙ¤ÏÔ ·˘Ùfi Â›Ó·È ÂÍ ÔÚÈÛÌÔ‡ ÙÚÈÛ‰È¿ÛÙ·ÙÔ, ‰ÈfiÙÈ ÙÚÈÛ‰È¿ÛÙ·ÙÔ˜ Â›Ó·È
Î·È Ô ÎfiÛÌÔ˜, ‰ËÏ·‰‹ ÙÔ Â‰›Ô ÙˆÓ ÂÊ·ÚÌÔÁÒÓ. EÈ‰ÈÎÂ˘Ì¤ÓÂ˜ ÂÊ·ÚÌÔÁ¤˜ Ô˘ ÂÍ·Ú-
ÙÒÓÙ·È ·fi ÙÔ ¯ÚfiÓÔ, ¯·Ú·ÎÙËÚ›˙ÔÓÙ·È ˆ˜ temporal applications Î·È ··ÈÙÔ‡Ó ÌÔ-
ÓÙ¤Ï· ÚÔÛÔÌÔ›ˆÛË˜ ÌÂ Ù¤ÛÛÂÚÈ˜ ‰È·ÛÙ¿ÛÂÈ˜ (ˆ˜ Ù¤Ù·ÚÙË ‰È¿ÛÙ·ÛË ıÂˆÚÂ›Ù·È Ô
¯ÚfiÓÔ˜). 

TÚÈÛ‰È¿ÛÙ·Ù· MÔÓÙ¤Ï· - H AÓ·ÁÎ·ÈfiÙËÙ¿ ÙÔ˘˜ ÛÙËÓ AÓ··Ú¿ÛÙ·ÛË ÙÔ˘ XÒÚÔ˘
™‡ÌÊˆÓ· ÌÂ ÙÈ˜ ÚÔ·Ó·ÊÂÚıÂ›ÛÂ˜ ··ÈÙ‹ÛÂÈ˜ (ÂÚÈÔÚÈÛÌÔ‡˜) ÙË˜ ‰È·‰ÈÎ·Û›·˜

ÌÔÓÙÂÏÔÔ›ËÛË˜, Ù· „ËÊÈ·Î¿ ÙÚÈÛ‰È¿ÛÙ·Ù· ÌÔÓÙ¤Ï· ÁÈ· Ó· Â›Ó·È ÏÂÈÙÔ˘ÚÁÈÎ¿ Î·È
·Ô‰ÔÙÈÎ¿ Ú¤ÂÈ:

ñ N· Â›Ó·È ÏÂÈÙÔ˘ÚÁÈÎfiÙÂÚ·, ·Ô‰ÔÙÈÎfiÙÂÚ·, ·ÏÔ‡ÛÙÂÚ· Î·È ÁÚËÁÔÚfiÙÂÚ· ÛÙËÓ
Î·Ù·ÛÎÂ˘‹ Î·È ‰È·¯Â›ÚÈÛË ·fi ÙÔ Ú·ÁÌ·ÙÈÎfi ·ÓÙÈÎÂ›ÌÂÓÔ Ô˘ ÚÔÛÔÌÔÈÒÓÔ˘Ó,
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fiÛÔ ÔÏ‡ÏÔÎÔ Î·È Â¿Ó Â›Ó·È ·˘Ùfi, fiˆ˜ .¯. Ì›· ‚˘˙·ÓÙÈÓ‹ ÂÎÎÏËÛ›·
(engineering). 

ñ N· ÂÈ‰¤¯ÔÓÙ·È ‰È·‰ÈÎ·Û›Â˜ ‰È·ÌfiÚÊˆÛË˜ ÌÂ ‰˘Ó·ÙfiÙËÙÂ˜ ÚÔÛı‹ÎË˜ Î·È ‰È·-
ÁÚ·Ê‹˜ ‰È·ÎÚÈÙÒÓ ÙÌËÌ¿ÙˆÓ ÙÔ˘˜ Î·È ÂÌÏÔ˘ÙÈÛÌÔ‡ ÙÔ˘˜ ÌÂ ‰Â‰ÔÌ¤Ó· ÔÏ˘Ì¤-
ÛˆÓ, ¯ˆÚ›˜ Ó· ÂËÚÂ¿˙ÂÙ·È ÙÔ Ú·ÁÌ·ÙÈÎfi ·ÓÙÈÎÂ›ÌÂÓÔ (reverse & multimedia
engineering). 

ñ N· ÂÈÙÚ¤Ô˘Ó ‰È·‰ÈÎ·Û›Â˜ ÂÓÛˆÌ¿ÙˆÛ‹˜ ÙÔ˘˜ ÛÂ Û‡Á¯ÚÔÓ· ÂÚÈ‚¿ÏÏÔÓÙ· ‰È·-
¯Â›ÚÈÛË˜ Î·È Ï‹„Ë˜ ·ÔÊ¿ÛÂˆÓ Ô˘ ˘ÔÛÙËÚ›˙Ô˘Ó ¯ˆÚÈÎ‹ ·Ó¿Ï˘ÛË Î·È ÙÔÔÏÔ-
Á›·, ‰ËÏ. ÛÂ Û˘ÛÙ‹Ì·Ù· ÁÂˆÁÚ·ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ (GIS integration). 

ñ N· ÂÈÙÚ¤Ô˘Ó ‰È·‰ÈÎ·Û›Â˜ ÂÓÛˆÌ¿ÙˆÛË˜ ÙfiÛÔ ÛÂ ‰È·‰Ú·ÛÙÈÎ¿ ÂÎı¤Ì·Ù· ÔÏ˘-
Ì¤ÛˆÓ, fiÛÔ Î·È ÛÂ turn-table ÂÚÈ‚¿ÏÏÔÓÙ· ÚÔ‚ÔÏ‹˜ (multimedia authoring
data). 

ñ N· ÂÈÙÚ¤Ô˘Ó ‰È·‰ÈÎ·Û›Â˜ ‰ËÌÈÔ˘ÚÁ›·˜ ÙÔ˘˜ ÛÂ ÂÚÈ‚¿ÏÏÔÓÙ· ·Ú¿ÏÏËÏË˜ Î·È
Û˘ÓıÂÙÈÎ‹˜ Î˘‚ÂÚÓÔ-ÌË¯·ÓÈÎ‹˜ (collaborative Web engineering, Web modeling). 

ñ N· ˘ÔÛÙËÚ›˙Ô˘Ó Ì›· ‰È·¯ÚÔÓÈÎ‹ ÂÓËÌ¤ÚˆÛË Î·È ·Ó·ıÂÒÚËÛË ÙÔ˘ ÂÚÈÂ¯ÔÌ¤ÓÔ‡
ÙÔ˘˜. 

ñ N· ˘ÔÛÙËÚ›˙Ô˘Ó Ì›· ‰È·¯ÚÔÓÈÎ‹ ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ· ÌÂ ÙËÓ ¤ÓÓÔÈ· ÙË˜ Î¿Ï˘„Ë˜
ÌÂÏÏÔÓÙÈÎÒÓ ·Úfi‚ÏÂÙˆÓ ··ÈÙ‹ÛÂˆÓ Î·È ÙË˜ Û˘ÓÂ¯Ô‡˜ ÂÓËÌ¤ÚˆÛË˜ ÙˆÓ ÏÂÈ-
ÙÔ˘ÚÁÈÎÒÓ Û¯Â‰›ˆÓ ÙÔ˘˜, .¯. ·Ú¯ÈÙÂÎÙÔÓÈÎÒÓ ÙÔÌÒÓ (temporal documentation). 

T· ÙÚÈÛ‰È¿ÛÙ·Ù· ÌÔÓÙ¤Ï· Ô˘ ‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È ÌÂ ÙÔ˘˜ ÛËÌÂÚÈÓÔ‡˜ H/Y Î·È ÙÔ
‰È·ı¤ÛÈÌÔ CAD ÏÔÁÈÛÌÈÎfi ÈÎ·ÓÔÔÈÔ‡Ó ·ÚÎÂÙ¤˜ ·fi ÙÈ˜ ·Ú·¿Óˆ ··ÈÙ‹ÛÂÈ˜,
ÂÓÒ ÌÂ Î·Ù¿ÏÏËÏÂ˜ ÂÂÎÙ¿ÛÂÈ˜ Î·È Î¿ıÂÙÂ˜ ÂÊ·ÚÌÔÁ¤˜ ÌÔÚÔ‡Ó Ó· Î·Ï˘ÊıÔ‡Ó Û¯Â-
‰fiÓ fiÏÂ˜ ÔÈ ˘fiÏÔÈÂ˜ ··ÈÙ‹ÛÂÈ˜. OÈ ··ÈÙ‹ÛÂÈ˜ Ô˘ ÙÂÏÈÎ¿ ‰ÂÓ Î·Ï‡ÙÔÓÙ·È ÂÍ·Ú-
ÙÒÓÙ·È ¿ÌÂÛ· ·fi ÙÈ˜ ÛËÌÂÚÈÓ¤˜ ‰˘Ó·ÙfiÙËÙÂ˜ ÙˆÓ CAD Û˘ÛÙËÌ¿ÙˆÓ Ô˘ ·‰˘Ó·ÙÔ‡Ó
Ó· ˘ÔÛÙËÚ›ÍÔ˘Ó Ù·˘Ùfi¯ÚÔÓË ÏÂÈÙÔ˘ÚÁ›· ÛÂ ‰‡Ô ‹ ÂÚÈÛÛfiÙÂÚÂ˜ Û¯Â‰È·ÛÙÈÎ¤˜ ÂÓfi-
ÙËÙÂ˜ (concurrent CAD), ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙÔ Û·Ê‹ ÂÚÈÔÚÈÛÌfi ÙË˜ Ì›·˜ Û¯Â‰È·ÛÙÈÎ‹˜
ÂÓfiÙËÙ·˜ ÛÙÈ˜ fiÔÈÂ˜ ÚÔÛ¿ıÂÈÂ˜ ÂÓÛˆÌ¿ÙˆÛË˜ ÙˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔÓÙ¤ÏˆÓ ÛÂ
GIS ÂÊ·ÚÌÔÁ¤˜ ¯ÒÚÔ˘. 

T· ÙÚÈÛ‰È¿ÛÙ·Ù· ÌÔÓÙ¤Ï·, Ô˘ ÈÎ·ÓÔÔÈÔ‡Ó ÙÈ˜ ·Ú·¿Óˆ ··ÈÙ‹ÛÂÈ˜ ·Ô‰ÔÙÈ-
Î‹˜ ÏÂÈÙÔ˘ÚÁ›·˜, ÌÔÚÔ‡Ó Ó· ¯ÚËÛÈÌÔÔÈËıÔ‡Ó ÛÂ fiÏÂ˜ ÁÂÓÈÎ¿ ÙÈ˜ ÂÊ·ÚÌÔÁ¤˜ ÌË-
¯·ÓÈÎÔ‡, ÛÂ Û˘ÛÙ‹Ì·Ù· ‰È·¯Â›ÚÈÛË˜ ÏËÚÔÊÔÚÈÒÓ Î·È ÛÙ‹ÚÈÍË˜ ·ÔÊ¿ÛÂˆÓ, ÛÂ ‰È·-
‰Ú·ÛÙÈÎ¿ ÂÎı¤Ì·Ù· ÔÏ˘Ì¤ÛˆÓ, ÛÂ ‰È·¯ÚÔÓÈÎ¤˜ ÙÂÎÌËÚÈÒÛÂÈ˜ ÌÓËÌÂ›ˆÓ, Î.Ï.

¢È·Ù‡ˆÛË ¶ÚÔ‚ÏËÌ¿ÙˆÓ 
∞˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË˜ ™¯Â‰›·ÛË˜ - ∆ÚÈÛ‰È¿ÛÙ·Ù· ªÔÓÙ¤Ï·
(Statements of the problem to be solved)

OÈ ··ÈÙ‹ÛÂÈ˜ (ÂÚÈÔÚÈÛÌÔ›) ÛÙÔ˘˜ ÔÔ›Ô˘˜ Ú¤ÂÈ Ó· ˘·ÎÔ‡Ô˘Ó Ù· „ËÊÈ·Î¿
ÙÚÈÛ‰È¿ÛÙ·Ù· ÌÔÓÙ¤Ï· ÔÚÈÔıÂÙÔ‡Ó Î·È Ù· ÚÔ‚Ï‹Ì·Ù· Ô˘ Ú¤ÂÈ Ó· Î·Ï˘ÊıÔ‡Ó.
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OÚÈÛÌ¤Ó· ·fi ·˘Ù¿ Î·Ï‡ÙÔÓÙ·È ·fi ÙÔ ‰È·ı¤ÛÈÌÔ CAD Î·È GIS ÏÔÁÈÛÌÈÎfi, ÂÓÒ
Ù· ˘fiÏÔÈ· ·ÔÙÂÏÔ‡Ó ·ÓÙÈÎÂ›ÌÂÓÔ ‰È·Ú·ÁÌ¿ÙÂ˘ÛË˜ ÂÚÂ˘ÓËÙÈÎÒÓ ÚÔÁÚ·ÌÌ¿-
ÙˆÓ. EÈ‰ÈÎfiÙÂÚ·:

ñ H ··›ÙËÛË ÁÈ· ·˘ÍËÌ¤ÓË ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ·, ·Ô‰ÔÙÈÎfiÙËÙ·, ·ÏfiÙËÙ· Î·È Ù·¯‡-
ÙËÙ· ÛÙËÓ Î·Ù·ÛÎÂ˘‹ Î·È ‰È·¯Â›ÚÈÛË, Î·Ï‡ÙÂÙ·È ÂÓ Ì¤ÚÂÈ ·fi ÙÔ ‰È·ı¤ÛÈÌÔ
CAD ÏÔÁÈÛÌÈÎfi Ô˘ ÂÈÙÚ¤ÂÈ ·ÏÔ˘ÛÙÂ˘Ì¤ÓÂ˜ ‰È·‰ÈÎ·Û›Â˜ Î·È ÙÂ¯ÓÈÎ¤˜ ÊˆÙÔÚ-
ÚÂ·ÏÈÛÌÔ‡ Ô˘ ·˘Í¿ÓÔ˘Ó ÙË ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ· Î·È ÙËÓ ·fi‰ÔÛË ÙˆÓ ÌÔÓÙ¤ÏˆÓ. BÂ-
‚·›ˆ˜, ˘¿Ú¯Ô˘Ó ÂÚÈıÒÚÈ· ‚ÂÏÙ›ˆÛË˜ ÛÙÔÓ ÙÔÌ¤· ÙË˜ ·Ó¿Ù˘ÍË˜ ÊÈÏÈÎÔ‡ Î·È
ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÔ˘ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÂÚÁ·Û›·˜. E›ÛË˜, ˘¿Ú¯Ô˘Ó ÔÏÏ¿ ÂÚÈıÒÚÈ·
‚ÂÏÙ›ˆÛË˜ ÛÙËÓ Ù·¯‡ÙËÙ· Î·Ù·ÛÎÂ˘‹˜ Î·È ÙËÓ ËÏÂÎÙÚÔÓÈÎ‹ ·˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË
‰È·¯Â›ÚÈÛË, ÌÂ ÙËÓ ÚÔ¸fiıÂÛË ÙË˜ ·Ó·ÊÔÚ¿˜ ÛÂ Û˘ÁÎÂÎÚÈÌ¤ÓÔ˘ Ù‡Ô˘ ÌÔÓÙ¤Ï·.

ñ H ··›ÙËÛË ÁÈ· ˘ÔÛÙ‹ÚÈÍË ‰È·‰ÈÎ·ÛÈÒÓ ‰È·ÌfiÚÊˆÛË˜ ÙÔ˘ ÌÔÓÙ¤ÏÔ˘ ÌÂ ‰˘Ó·Ùfi-
ÙËÙÂ˜ ÚÔÛı‹ÎË˜ Î·È ‰È·ÁÚ·Ê‹˜ ‰È·ÎÚÈÙÒÓ ÙÌËÌ¿ÙˆÓ ÙÔ˘ ¯ˆÚ›˜ Ó· ÂËÚÂ¿˙ÂÙ·È
ÙÔ Ú·ÁÌ·ÙÈÎfi ·ÓÙÈÎÂ›ÌÂÓÔ, Î·Ï‡ÙÂÙ·È ÁÂÓÈÎ¿ ·fi ÙÔ ‰È·ı¤ÛÈÌÔ CAD ÏÔÁÈÛÌÈ-
Îfi. Y¿Ú¯Ô˘Ó fiÌˆ˜ ÌÂÁ¿Ï· ÂÚÈıÒÚÈ· ‚ÂÏÙ›ˆÛË˜ Î·È ·˘ÙÔÌ·ÙÔÔ›ËÛË˜ ÙË˜ ‰È·-
‰ÈÎ·Û›·˜ ÌÂ ÙË ÏÂÈÙÔ˘ÚÁ›· ÂÈ‰ÈÎÂ˘Ì¤ÓˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ‚È‚ÏÈÔıËÎÒÓ. E›ÛË˜, Ë
‰È·‰ÈÎ·Û›· ÂÌÏÔ˘ÙÈÛÌÔ‡ ÙˆÓ ÌÔÓÙ¤ÏˆÓ ÌÂ ÔÏ˘Ì¤Û· ˘ÔÛÙËÚ›˙ÂÙ·È ÔÏÔÎÏËÚˆ-
ÙÈÎ¿ ÌfiÓÔ ÛÂ ÂÈ‰ÈÎÂ˘Ì¤Ó· Î·È ·ÎÚÈ‚¿ ÂÚÈ‚¿ÏÏÔÓÙ· Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÂ ·Ú¯ÈÙÂ-
ÎÙÔÓÈÎ‹ client-server. 

Y¿Ú¯Ô˘Ó, ÏÔÈfiÓ, ÔÏÏ¿ ÂÚÈıÒÚÈ· ‚ÂÏÙ›ˆÛË˜ Î·È ÛÂ ·˘ÙfiÓ ÙÔÓ ÙÔÌ¤·, Â¿Ó ‚Â-
‚·›ˆ˜ ÂÈÏÂÁÂ› ˆ˜ ÂÚÈ‚¿ÏÏÔÓ ÂÚÁ·Û›·˜ Ô ÚÔÛˆÈÎfi˜ ˘ÔÏÔÁÈÛÙ‹˜.

ñ H ··›ÙËÛË ÁÈ· ˘ÔÛÙ‹ÚÈÍË ‰È·‰ÈÎ·ÛÈÒÓ ÂÓÛˆÌ¿ÙˆÛË˜ ÙˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔ-
ÓÙ¤ÏˆÓ ÛÂ Û‡Á¯ÚÔÓ· ÂÚÈ‚¿ÏÏÔÓÙ· ‰È·¯Â›ÚÈÛË˜ Î·È Ï‹„Ë˜ ·ÔÊ¿ÛÂˆÓ ¤¯ÂÈ Ó·
·ÓÙÈÌÂÙˆ›ÛÂÈ ÔÏÏ¿ ÚÔ‚Ï‹Ì·Ù·. T· ÙÚÈÛ‰È¿ÛÙ·Ù· ÌÔÓÙ¤Ï· Â›Ó·È Ô˘ÛÈ·ÛÙÈÎ¿
CAD ‰Â‰ÔÌ¤Ó· Ô˘ ÛÙÂÚÔ‡ÓÙ·È ÂÍ ÔÚÈÛÌÔ‡ ÙÔÔÏÔÁ›·˜. ™˘ÓÂÒ˜, ÔÔÈ·‰‹ÔÙÂ
ÚÔÛ¿ıÂÈ· ÂÓÛˆÌ¿ÙˆÛË˜ ÙÔ˘˜ ÛÂ ¤Ó· ÔÔÈÔ‰‹ÔÙÂ Û‡ÛÙËÌ· ‰È·¯Â›ÚÈÛË˜ ¯ÒÚÔ˘
(Spatial Information System, SIS), .¯. ¤Ó· Û‡ÛÙËÌ· ¯ˆÚÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ ÌÓË-
ÌÂ›ˆÓ, ı· Î·Ù¤ÏËÁÂ ÛÂ ·ÔÙ˘¯›·, ‰ÈfiÙÈ Ù· SIS Û˘ÛÙ‹Ì·Ù· ÛÙËÚ›˙ÔÓÙ·È ÛÙËÓ ÙÔÔ-
ÏÔÁ›· ÁÈ· ÙË ÏÂÈÙÔ˘ÚÁ›· ÙË˜ ¯ˆÚÈÎ‹˜ ·Ó¿Ï˘ÛË˜. AÔÙ¤ÏÂÛÌ· ÙˆÓ ·Ú·¿Óˆ Â›-
Ó·È fiÙÈ Ù· ÛËÌÂÚÈÓ¿ CAD Î·È SIS/GIS Û˘ÛÙ‹Ì·Ù· ÂÌÊ·Ó›˙Ô˘Ó ÂÚÈÔÚÈÛÌ¤ÓË ÂÈ-
ÎÔÈÓˆÓ›· ÂÓÒ ‰ÂÓ ˘ÔÛÙËÚ›˙ÂÙ·È Ë ‰È·¯Â›ÚÈÛË ÙˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔÓÙ¤ÏˆÓ ÂÓfi˜
CAD Û˘ÛÙ‹Ì·ÙÔ˜ ·fi ¤Ó· SIS/GIS Û‡ÛÙËÌ·. 
O˘ÛÈ·ÛÙÈÎ¿ ÚfiÎÂÈÙ·È ‰ËÏ·‰‹ ÁÈ· ÙÔ ÁÓˆÛÙfi CAD/GIS integration Úfi‚ÏËÌ·,
¤Ó· Úfi‚ÏËÌ· Ô˘ ÂÚÈÁÚ¿ÊÂÙ·È ı·˘Ì¿ÛÈ· ·fi ÙÔ˘˜ Logan et al. (1987), Cowen
(1988), Ramirez (1991) Î·È Fritsch (1996). £· Ú¤ÂÈ ÏÔÈfiÓ Ó· ·Ó·Ù˘¯ıÂ› Ë Á¤-
Ê˘Ú· ÂÈÎÔÈÓˆÓ›·˜ ÌÂÙ·Í‡ CAD Î·È SIS/GIS (.¯. ÌÂ ÙË ‰ËÌÈÔ˘ÚÁ›· ÂÓfi˜ ¯ˆÚÈ-
ÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ‰È·¯Â›ÚÈÛË˜ ÏËÚÔÊÔÚÈÒÓ CAD ÌÔÓÙ¤ÏˆÓ), ÌÂ ÛÙfi¯Ô Ù· SIS/GIS
ÂÚÈ‚¿ÏÏÔÓÙ· Ó· ¤¯Ô˘Ó ÙË ‰˘Ó·ÙfiÙËÙ· Ó· ‰È·¯ÂÈÚ›˙ÔÓÙ·È ÙÚÈÛ‰È¿ÛÙ·Ù· ÌÔÓÙ¤Ï·
Ô˘ ¤¯Ô˘Ó ‰ËÌÈÔ˘ÚÁËıÂ› ÛÂ ¤Ó· CAD ÂÚÈ‚¿ÏÏÔÓ.

K∂º∞§∞π√ 1√: °∂¡π∫∏ £∂øƒ∏™∏ °ƒ∞ºπ∫ø¡
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ñ H ··›ÙËÛË ÁÈ· ˘ÔÛÙ‹ÚÈÍË ‰È·‰ÈÎ·ÛÈÒÓ ÂÓÛˆÌ¿ÙˆÛË˜ ÙˆÓ ÌÔÓÙ¤ÏˆÓ, ÙfiÛÔ ÛÂ
‰È·‰Ú·ÛÙÈÎ¿ ÂÎı¤Ì·Ù· ÔÏ˘Ì¤ÛˆÓ, fiÛÔ Î·È ÛÂ turn-table ÂÚÈ‚¿ÏÏÔÓÙ· ÚÔ-
‚ÔÏ‹˜ ˘ÔÛÙËÚ›˙ÂÙ·È ·fi Ù· ÂÚÈÛÛfiÙÂÚ· Û˘ÛÙ‹Ì·Ù· ÔÏ˘Ì¤ÛˆÓ. H ÛËÌÂÚÈÓ‹
·Ú¯ÈÙÂÎÙÔÓÈÎ‹ ÙˆÓ ‘·ÓÔÈ¯ÙÒÓ’ Û˘ÛÙËÌ¿ÙˆÓ Î·È ÚˆÙÔÎfiÏÏˆÓ ÂÈÎÔÈÓˆÓ›·˜
(.¯. OLE interface-Object Linking & Embedding, ODBC interface-Open
DataBase Connectivity, DLL-Dynamic Link Library, MDI-Multiple Document
Interface, DDE-Dynamic Data Exchange) ÂÈÙÚ¤ÂÈ Ú¿ÁÌ·ÙÈ ÙËÓ ÂÓÛˆÌ¿ÙˆÛË
ÙˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔÓÙ¤ÏˆÓ ÛÂ ÂÊ·ÚÌÔÁ¤˜ ÚÔ‚ÔÏ‹˜ Î·È ‰È·‰Ú·ÛÙÈÎÒÓ ÂÎ-
ıÂÌ¿ÙˆÓ ÌÂ ÔÏ˘Ì¤Û·. H ÌfiÓË ··›ÙËÛË ÛÙÔÓ ÙÔÌ¤· ·˘Ùfi Â›Ó·È ÙÔ ÙÚÈÛ‰È¿-
ÛÙ·ÙÔ ÌÔÓÙ¤ÏÔ Ó· ÂÎÊÚ¿˙ÂÙ·È ÌÂ ¤Ó· ad-hoc vector format, .¯. dxf, dwg, dgn
(‚Ï. ¶·Ú¿ÚÙËÌ· B¢).

ñ H ··›ÙËÛË ÁÈ· ‰ËÌÈÔ˘ÚÁ›· ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔÓÙ¤ÏˆÓ ÛÂ ÂÚÈ‚¿ÏÏÔÓ ·Ú¿ÏÏËÏË˜
Î·È Û˘ÓıÂÙÈÎ‹˜ Î˘‚ÂÚÓÔ-ÌË¯·ÓÈÎ‹˜ ¤¯ÂÈ Ó· ·ÓÙÈÌÂÙˆ›ÛÂÈ Î·È ·˘Ù‹ ÔÏÏ¿ ÚÔ‚Ï‹-
Ì·Ù·. ™ÙÔÓ ÙÔÌ¤· ·˘ÙfiÓ Â›Ó·È Ê·ÓÂÚfi fiÙÈ ¤Ó· ·Ïfi ÙÚÈÛ‰È¿ÛÙ·ÙÔ ÌÔÓÙ¤ÏÔ, ÌÂ ÙËÓ Â-
ÚÈÔÚÈÛÌ¤ÓË ‰˘Ó·ÙfiÙËÙ· ÁÈ· ‰ÈÎÙ‡ˆÛË Î·È Èı·ÓfiÙ·Ù· ÔÏÏ¿ ÚÔ‚Ï‹Ì·Ù· ÌÂÙ·ÊÂÚ-
ÛÈÌfiÙËÙ·˜ - ÙfiÛÔ ÛÂ Â›Â‰Ô ÁÚ·ÊÈÎÔ‡ ·Ú¯Â›Ô˘, fiÛÔ Î·È ÛÂ Â›Â‰Ô ÎÒ‰ÈÎ· ˘Ô-
ÛÙ‹ÚÈÍË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ CAD ÌË¯·Ó‹˜ ÙÔ˘ Î·ıÒ˜ Î·È ÙÔ˘ ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÂÈ-
ÎÔÈÓˆÓ›·˜ ¯Ú‹ÛÙË ˘ÔÏÔÁÈÛÙ‹ - ‰ÂÓ ÌÔÚÂ› Ó· ÏÂÈÙÔ˘ÚÁ‹ÛÂÈ ÈÎ·ÓÔÔÈËÙÈÎ¿. 
XÚÂÈ¿˙ÔÓÙ·È Ó¤Â˜ ÙÂ¯ÓÈÎ¤˜ ¤ÎÊÚ·ÛË˜ ÙˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔÓÙ¤ÏˆÓ Ô˘ ı· ÂÁÁ˘Ò-
ÓÙ·È ·˘ÍËÌ¤ÓË ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ· Î·È ÌÂÙ·ÊÂÚÛÈÌfiÙËÙ·. TÔ CAD ÂÚÈ‚¿ÏÏÔÓ ÂÚÁ·-
Û›·˜ ı· Ú¤ÂÈ, Â›ÛË˜, Ó· ˘ÔÛÙËÚ›˙ÂÈ client-server ÂÚÈ‚¿ÏÏÔÓÙ· ÏÂÈÙÔ˘ÚÁ›·˜.
XÚÂÈ¿˙ÔÓÙ·È Â›ÛË˜ Î·È ÂÈ‰ÈÎÔ› ÈÛÙÔ¯ÒÚÔÈ (Web sites) Ô˘ Ó· ‰È·ı¤ÙÔ˘Ó Î·È Ó·
Û˘ÓÙËÚÔ‡Ó Ù· ÚˆÙÔÁÂÓ‹ ‰Â‰ÔÌ¤Ó· ‰ËÌÈÔ˘ÚÁ›·˜ ÌÔÓÙ¤ÏˆÓ ÛÙ· Ï·›ÛÈ· ÙË˜ client-
server ·Ú¯ÈÙÂÎÙÔÓÈÎ‹˜ Û¯Â‰›·ÛË˜ (.¯. ÈÛÙÔ¯ÒÚÔÈ-servers ÙË˜ UNESCO/CIPA ÁÈ·
ÙËÓ „ËÊÈ·Î‹ ÙÂÎÌËÚ›ˆÛË ÌÓËÌÂ›ˆÓ, Î.Ï.).

ñ H ··›ÙËÛË ÁÈ· ‰È·¯ÚÔÓÈÎ‹ ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ·, ÌÂ ÙËÓ ¤ÓÓÔÈ· ÙË˜ Î¿Ï˘„Ë˜ ÌÂÏÏÔ-
ÓÙÈÎÒÓ ·Úfi‚ÏÂÙˆÓ ··ÈÙ‹ÛÂˆÓ Î·È ÙË˜ Û˘ÓÂ¯Ô‡˜ ÂÓËÌ¤ÚˆÛË˜ ÙˆÓ ÏÂÈÙÔ˘ÚÁÈ-
ÎÒÓ Û¯Â‰›ˆÓ ‰È·¯Â›ÚÈÛË˜ ÙˆÓ ÌÔÓÙ¤ÏˆÓ, .¯. ·Ú¯ÈÙÂÎÙÔÓÈÎÒÓ ÙÔÌÒÓ, ÁÈ· Ó· ÈÎ·-
ÓÔÔÈËıÂ›, ¯ÚÂÈ¿˙ÂÙ·È ÔÚÈÛÌ¤ÓÂ˜ ÚÔ¸Ôı¤ÛÂÈ˜ Î·È ÂÂÎÙ¿ÛÂÈ˜ ÙÔ˘ CAD ÏÔÁÈ-
ÛÌÈÎÔ‡. £· Ú¤ÂÈ ÏÔÈfiÓ ÙÔ ÙÚÈÛ‰È¿ÛÙ·ÙÔ ÌÔÓÙ¤ÏÔ Ó· ÛÙËÚ›˙ÂÙ·È, Ó· Û˘ÓÂ¿ÁÂ-
Ù·È Î·È Ó· ‰ËÌÈÔ˘ÚÁÂ›Ù·È ·fi ‰Â‰ÔÌ¤Ó· ÌÂÙ·-ÙÂÎÌËÚ›ˆÛË˜ Ô˘ ‰ÂÓ ·ÌÊÈÛ‚ËÙÔ‡-
ÓÙ·È ÌÂ ÙÔ ¯ÚfiÓÔ. EÈÏ¤ÔÓ, ı· Ú¤ÂÈ Ó· ·Ó·Ù˘¯ıÔ‡Ó ÂÈ‰ÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ÙÔÌ‹˜
ÙÔ˘ ÌÔÓÙ¤ÏÔ˘ Ô˘ ı· ˘ÔÛÙËÚ›˙Ô˘Ó ÙËÓ ··›ÙËÛË ÁÈ· Û˘ÓÂ¯‹ ÂÓËÌ¤ÚˆÛË ÙˆÓ ÏÂÈ-
ÙÔ˘ÚÁÈÎÒÓ Û¯Â‰›ˆÓ ÙÔ˘ fiÙ·Ó ·ÏÏ¿˙Ô˘Ó Ù· ‚·ÛÈÎ¿ ÛÙÔÈ¯Â›· Î·È ÌÂÁ¤ıË ÙÔ˘ ÙÚÈÛ-
‰È¿ÛÙ·ÙÔ˘ ÌÔÓÙ¤ÏÔ˘. 
TÔ ˘¿Ú¯ÔÓ CAD ÏÔÁÈÛÌÈÎfi ‰ÂÓ ¤¯ÂÈ ÂÚÁ·ÏÂ›· ‰ËÌÈÔ˘ÚÁ›·˜ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔ-
ÓÙ¤ÏˆÓ ÌÂ ‚¿ÛË Î¿ÔÈ· ‰Â‰ÔÌ¤Ó· ÌÂÙ·-ÙÂÎÌËÚ›ˆÛË˜. E›ÛË˜, ¤¯ÂÈ ÂÚÈÔÚÈÛÌ¤ÓÂ˜
‰˘Ó·ÙfiÙËÙÂ˜ ÙÔÌ‹˜ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÌÔÓÙ¤ÏˆÓ, Ô˘ ÂÈÏ¤ÔÓ ‰ÂÓ ˘ÔÛÙËÚ›˙Ô˘Ó
‰È·‰ÈÎ·Û›Â˜ ·˘ÙfiÌ·ÙË˜ ÂÓËÌ¤ÚˆÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÙˆÓ Û¯Â‰›ˆÓ ÙˆÓ
ÙÔÌÒÓ ·˘ÙÒÓ.
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IÛÙÔÚ›· °Ú·ÊÈÎÒÓ
(Computer Graphics History)

H ÈÛÙÔÚ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ H/Y ÍÂÎÈÓ¿ ÙÔ 1950 ÛÙÈ˜ HÓˆÌ¤ÓÂ˜ ¶ÔÏÈÙÂ›Â˜ ÙË˜
AÌÂÚÈÎ‹˜ Î·È Û˘ÁÎÂÎÚÈÌ¤Ó· ÛÙÔ MIT (Massasushetes Institute of Technology) ÌÂ
ÙÔÓ ˘ÔÏÔÁÈÛÙ‹ Whirlwind Ô˘ Î·Ù·ÛÎÂ˘¿ÛÙËÎÂ ÌÂ ·ÔÎÏÂÈÛÙÈÎfi ÛÎÔfi ÙËÓ ¤ÚÂ˘-
Ó· ıÂÌ¿ÙˆÓ ·ÂÚÔÓ·˘ÙÈÎ‹˜. ¶Ú¿ÁÌ·ÙÈ, ÛÙ· Ù¤ÏË ÙÔ˘ 1950 ÌÂ ·Ú¯¤˜ ÙÔ˘ 1960 Ë ÂÈ-
ÛÙËÌÔÓÈÎ‹ ÎÔÈÓfiÙËÙ· ÙˆÓ ËÏÂÎÙÚÔÓÈÎÒÓ ˘ÔÏÔÁÈÛÙÒÓ ÛÙÔ MIT ‹Ù·Ó ‰Ú·ÛÙËÚÈÔÔÈ-
ËÌ¤ÓË ÛÙËÓ ¤ÚÂ˘Ó· Î·È ÛÙËÓ Î·Ù·ÛÎÂ˘‹ Û˘ÛÙËÌ¿ÙˆÓ ˘ÔÏÔÁÈÛÙÒÓ ÌÂ ÈÎ·ÓfiÙËÙÂ˜
‰È·¯Â›ÚÈÛË˜ Î·È ·fi‰ÔÛË˜ ÁÚ·ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ Î·È ÙÔ ÁÂÁÔÓfi˜ ·˘Ùfi ÛËÌ¿‰Â„Â
ÙÈ˜ ÂÍÂÏ›ÍÂÈ˜. ŒÙÛÈ, ÛÂ Â›Â‰Ô ÙÂ¯ÓÔÏÔÁ›·˜, Ô ˘ÔÏÔÁÈÛÙ‹˜ Whirlwind ‹Ù·Ó Ô˘ÛÈ·-
ÛÙÈÎfi Ô ÚÒÙÔ˜ ˘ÔÏÔÁÈÛÙ‹˜ Ô˘ ¯ÚËÛÈÌÔÔ›ËÛÂ Ï˘¯Ó›· Î·ıÔ‰ÈÎÒÓ ·ÎÙ›ÓˆÓ
(Cathode Ray Tube, CRT), ÁÓˆÛÙ‹ Î·È ˆ˜ ÔıfiÓË ·ÚÔ˘Û›·ÛË˜ Ù‡Ô˘ T.V.

™ËÌ·ÓÙÈÎfi˜ ÛÙ·ıÌfi˜, Â›ÛË˜, ÛÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ ÁÚ·ÊÈÎÒÓ ˘‹ÚÍÂ ÙÔ 1963 ÌÂ ÙËÓ
·ÚÔ˘Û›·ÛË ÙË˜ ‰È‰·ÎÙÔÚÈÎ‹˜ ‰È·ÙÚÈ‚‹˜ ÙÔ˘ Ivan Sutherland (Sketchpad - “The
Theory and Implementation of an Interactive CAD Package”) [Sutherland, 1963]. O
Ivan Sutherland ÛÙË ‰È·ÙÚÈ‚‹ ÙÔ˘ ·Ó¤Ù˘ÍÂ ÙÔ Sketchpad Line Drawing System, ¤Ó·
Û‡ÛÙËÌ· Ô˘ Â›¯Â ÙË ‰˘Ó·ÙfiÙËÙ· Ó· Û¯Â‰È¿˙ÂÈ ‰È·ÏÔÁÈÎ¿ ÁÚ·ÌÌ¤˜ Î·È ÔÏ‡ÁˆÓ·,
·Ú¯ÈÎ¿ ÌÂ ÙËÓ ÙÔÔı¤ÙËÛË ÙˆÓ ÎÔÚ˘ÊÒÓ - ‰ËÏ. ÙˆÓ ¿ÎÚˆÓ (end-points) ‹/Î·È ÙˆÓ
ÂÓ‰È¿ÌÂÛˆÓ ÎÔÚ˘ÊÒÓ (vertices) - ·fi ÙÔ ¯Ú‹ÛÙË Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÌÂ ÙË ·˘ÙfiÌ·ÙË
Û¯Â‰›·ÛË (˘ÏÔÔ›ËÛË) ÙˆÓ ÁÚ·ÌÌÒÓ ‹ ÙˆÓ ÔÏ˘ÁÒÓˆÓ ·fi ÙÔ ›‰ÈÔ ÙÔ Û‡ÛÙËÌ·. TÔ
‰È·‰Ú·ÛÙÈÎfi ·˘Ùfi ÁÚ·ÊÈÎfi Û‡ÛÙËÌ· ÙÔ˘ Sutherland ıÂˆÚÂ›Ù·È Ô ÚfiÁÔÓÔ˜ ÙˆÓ Û‡Á-
¯ÚÔÓˆÓ Û˘ÛÙËÌ¿ÙˆÓ ·˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË˜ Û¯Â‰›·ÛË˜ Î·È ·ÔÙÂÏÂ› ·ÓÙÈÎÂ›ÌÂÓÔ ‰È·-
Ú·ÁÌ¿ÙÂ˘ÛË˜ Î·È ·Ó¿Ù˘ÍË˜ ÙÔ˘ ·ÚfiÓÙÔ˜ ‚È‚Ï›Ô˘ ÛÙ· ÂfiÌÂÓ· ÎÂÊ¿Ï·È· (‚Ï.
ÂÓfiÙËÙÂ˜ ÛÙÔ Ù¤ÏÔ˜ ÙˆÓ ÎÂÊ·Ï·›ˆÓ ÌÂ Ù›ÙÏÔ: OÏÔÎÏËÚˆÌ¤ÓÔ ™¯Â‰È·ÛÙÈÎfi ¶ÂÚÈ‚¿Ï-
ÏÔÓ AÓ¿Ù˘ÍË˜ °Ú·ÊÈÎ‹˜ - O™¶A°).

IÛÙÔÚÈÎ¿, ÂÎÙfi˜ ·fi ÙÔ ˘ÏÈÎfi (hardware) ÛËÌ·ÓÙÈÎfi ÚfiÏÔ ÛÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ
ÁÚ·ÊÈÎÒÓ Â›¯Â Î·È ÙÔ ÏÔÁÈÛÌÈÎfi (software). EÈ‰ÈÎfiÙÂÚ·, ÛÂ Â›Â‰Ô ÏÔÁÈÛÌÈÎÔ‡, Ô
Ivan Sutherland ÛÙÔÓ ÙÔÌ¤· ÙË˜ Û¯Â‰›·ÛË˜ ‚·ÛÈÎÒÓ ·ÏÁÔÚ›ıÌˆÓ Î·È ‰ÔÌÒÓ, Î·ıÒ˜
Î·È ÔÈ Steven Coons (1966) Î·È Pierre Bezier (1972) ÌÂ ÙËÓ ÚˆÙfiÙ˘Ë ‰Ô˘ÏÂÈ¿ ÙÔ˘˜
ÛÂ ı¤Ì·Ù· Î˘ÚÙÒÓ ÂÈÊ·ÓÂÈÒÓ Î·È ‰È·‰Ú·ÛÙÈÎÒÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ, ıÂˆ-
ÚÔ‡ÓÙ·È ˆ˜ ÔÈ ÚˆÙÂÚÁ¿ÙÂ˜ ÛÙËÓ ·Ó¿Ù˘ÍË˜ ÙË˜ ·ÏÁÔÚÈıÌÈÎ‹˜ ˘Ô‰ÔÌ‹˜ ÙË˜ ÂÈ-
ÛÙ‹ÌË˜ ÙˆÓ ÁÚ·ÊÈÎÒÓ.

OÈ ¢ÂÎ·ÂÙ›Â˜ ™Ù·ıÌÔ› ÛÙËÓ IÛÙÔÚ›· ÙˆÓ °Ú·ÊÈÎÒÓ 

H ‰ÂÎ·ÂÙ›· ÙÔ˘ ’60 Û‹Ì·ÓÂ Î·È ÙËÓ ¤Ó·ÚÍË ÙË˜ ÂÔ¯‹˜ ÙˆÓ ÏÂÁÔÌ¤ÓˆÓ ‰È·Ó˘ÛÌ·-
ÙÈÎÒÓ ÁÚ·ÊÈÎÒÓ (vectors). ™Ù·ıÌÔ› ÛÙË ‰ÂÎ·ÂÙ›· ·˘Ù‹ ˘‹ÚÍ·Ó, Ë ›‰Ú˘ÛË ÙË˜ ÂÙ·È-
Ú›·˜ Evans & Sutherland (1964) Î·È Ë ¯Ú‹ÛË ·fi ÙËÓ IBM ÙÔ 1965 (IBM 2250 CAD
console) Î·È ·ÎÔÏÔ‡ıˆ˜ ·fi ÙËÓ Tektronix ÙÔ 1968 (Tektronix Storage Tube, TST)
ÙË˜ CRT ÙÂ¯ÓÔÏÔÁ›·˜ ÛÙÔÓ ÙÔÌ¤· ÙˆÓ ÁÚ·ÊÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ ˘ÔÛÙ‹ÚÈÍË˜. TÔ ˘„Ë-
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Ïfi fiÌˆ˜ ÎfiÛÙÔ˜ ÙˆÓ CRT Û˘ÛÙËÌ¿ÙˆÓ, ‹Ù·Ó ··ÁÔÚÂ˘ÙÈÎfi, ÙfiÛÔ ÁÈ· ÙËÓ Â›ÛÔ‰Ô
ÛÙËÓ ÂÚÈÔ¯‹ ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ H/Y Î·È ¿ÏÏˆÓ ÂÙ·ÈÚÈÒÓ, fiÛÔ Î·È ÁÈ· ÙËÓ Ì·˙ÈÎ‹ ·-
Ú·ÁˆÁ‹ ÁÚ·ÊÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ ·fi ÙÈ˜ ÂÙ·ÈÚ›Â˜ ·˘Ù¤˜. Ÿˆ˜ ‹Ù·Ó Ê˘ÛÈÎfi ÙÔ ÌÔ-
ÓÔˆÏÈ·Îfi ·˘Ùfi Î·ıÂÛÙÒ˜ ÂÚÈfiÚÈÛÂ ÛËÌ·ÓÙÈÎ¿ ÙËÓ ·Ó¿Ù˘ÍË ·ÏÏ¿ Î·È ÙËÓ ÂÈ-
ÛÙËÌÔÓÈÎ‹ ÂÍ¤ÏÈÍË Î·È ÚfiÔ‰Ô ÁÈ· ·ÚÎÂÙ¿ ¯ÚfiÓÈ·. E›Ó·È ¯·Ú·ÎÙËÚÈÛÙÈÎfi fiÙÈ ÛÙË
‰ÂÎ·ÂÙ›· ÙÔ˘ ’60 ¤Ó· CRT ÂÚÈÊÂÚÂÈ·Îfi ÎfiÛÙÈ˙Â ·fi $15, 000 ¤ˆ˜ $100, 000, ÂÓÒ
·Ó¿ÏÔÁ· ·ÎÚÈ‚¤˜ ‹Ù·Ó Î·È ÔÈ ÌÓ‹ÌÂ˜. BÂ‚·›ˆ˜, ÙÂ¯ÓÔÏÔÁÈÎ¿ ¤Ó· CRT Û‡ÛÙËÌ· Â›-
¯Â ÙË ‰˘Ó·ÙfiÙËÙ· Ó· ·ÚÔ˘ÛÈ¿˙ÂÈ ÌÂ ·fiÏ˘ÙË ÈÛÙfiÙËÙ· ¤Ó· Â˘ı‡ÁÚ·ÌÌÔ ÙÌ‹Ì·
(straight-line quality) ·Ó¿ÌÂÛ· ÛÂ ‰‡Ô ÎÔÚ˘Ê¤˜ ÛÙËÓ ÔıfiÓË, ·ÏÏ¿ ÛÂ Â›Â‰Ô Ú·Á-
Ì·ÙÈÎÒÓ ÂÊ·ÚÌÔÁÒÓ Ë ÌÓ‹ÌË ÁÈ· ÙËÓ ·Ôı‹ÎÂ˘ÛË ÙˆÓ ¯·Ú·ÎÙËÚÈÛÙÈÎÒÓ ÙˆÓ Â˘ı‡-
ÁÚ·ÌÌˆÓ ÙÌËÌ¿ÙˆÓ, ·ÏÏ¿ Î·È ÙˆÓ Û˘ÓÙÂÙ·ÁÌ¤ÓˆÓ ÙˆÓ ÎÔÚ˘ÊÒÓ ÙÔ˘˜, ‹Ù·Ó ·ÎÚÈ‚‹,
fiˆ˜ ·Ó¿ÎÚÈ‚Ô˜ ‹Ù·Ó Î·È Ô ÂÍÔÏÈÛÌfi˜ ÛÂ ˘ÏÈÎfi ÁÈ· ÙËÓ fiÔÈ· ··›ÙËÛË Â·Ó·-
Û¯Â‰›·ÛË˜ ÙË˜ ÁÚ·ÌÌ‹˜. 

H ‰ÂÎ·ÂÙ›· ÙÔ˘ ’70 ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ ÂÈÎÚ¿ÙËÛË ÙˆÓ „ËÊÈ‰ˆÙÒÓ ÁÚ·ÊÈ-
ÎÒÓ (rasters) Î·È ÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ ·ÏÁÔÚ›ıÌˆÓ [Phong, 1973], [Phong, 1975].
ŒÙÛÈ, ÛÙ· Ì¤Û· ÙË˜ ‰ÂÎ·ÂÙ›·˜ ÙÔ˘ ’70, Ë ‰Ú·Ì·ÙÈÎ‹ ÌÂ›ˆÛË ÙÔ˘ ÎfiÛÙÔ˘˜ ÙË˜ ÌÓ‹ÌË˜
Î·È ÔÏÏÒÓ ÙÌËÌ¿ÙˆÓ ˘ÏÈÎÔ‡ ÁÚ·ÊÈÎ‹˜, Ô‰‹ÁËÛÂ ÛÙ· ÛËÌÂÚÈÓ¿ ‰ËÌÔÊÈÏ‹ Û˘ÛÙ‹Ì·-
Ù· ÁÚ·ÊÈÎÒÓ ÁÈ· „ËÊÈ‰ˆÙ¤˜ ·ÂÈÎÔÓ›ÛÂÈ˜ (raster graphics systems), ÂÓÒ ·Ú¿ÏÏË-
Ï· Â¤ÙÚÂ„Â ÛÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ¤ÚÂ˘Ó· Ó· ÛÙËÚÈ¯ÙÂ› ÛÙË ÌÓ‹ÌË ÙÔ˘ H/Y ÁÈ· ÙËÓ
·Ó¿Ù˘ÍË ·ÏÁÔÚ›ıÌˆÓ Î·È ÙÂ¯ÓÈÎÒÓ ·Ú·ÁˆÁ‹˜ ÚÂ·ÏÈÛÙÈÎÒÓ Î·È ÂÁ¯ÚÒÌˆÓ ÂÈÎfi-
ÓˆÓ ÛÂ ‰È·‰Ú·ÛÙÈÎ¿ ÂÚÈ‚¿ÏÏÔÓÙ·, ÌÂ ·Ú¿ÏÏËÏË ‰˘Ó·ÙfiÙËÙ· ‰È·¯Â›ÚÈÛË˜ ÊˆÙfi˜
Î·È ˘Ê‹˜ ˘ÏÈÎÒÓ (gouraud’s shading [Gouraud, 1971], phong’s lighting, catmull’s
textures, z-buffering).

H ‰ÂÎ·ÂÙ›· ÙÔ˘ ’80, ÛÙËÓ ÛÎÈ¿ ÙˆÓ ÚÔÛˆÈÎÒÓ ˘ÔÏÔÁÈÛÙÒÓ (PCs) Î·È ÙˆÓ ÁÚ·-
ÊÈÎÒÓ ÛÙ·ıÌÒÓ ÂÚÁ·Û›·˜ (Workstations), ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ ÂÌÊ¿ÓÈÛË ÙˆÓ
‰ÈÂıÓÒ˜ ·Ú·‰ÂÎÙÒÓ ÚÔÙ‡ˆÓ ·Ó¿Ù˘ÍË˜ ÁÚ·ÊÈÎ‹˜ (graphics standards), ÙËÓ
·Ó¿Ù˘ÍË ·ÏÁÔÚ›ıÌˆÓ ‰È·¯Â›ÚÈÛË˜ ÔÏÈÎÔ‡ ÊˆÙÈÛÌÔ‡ ÔÈfiÙËÙ·˜ (global
illumination algorithms) Î·È ÙËÓ ÂÌÊ¿ÓÈÛË ÊÔÚÌÒÓ ÁÚ·ÊÈÎ‹˜ / ·ÓÙ·ÏÏ·Á‹˜ ÁÚ·ÊÈ-
ÎÒÓ ÏËÚÔÊÔÚÈÒÓ (graphics formats). EÈ‰ÈÎfiÙÂÚ·, ÙË ‰ÂÎ·ÂÙ›· ·˘Ù‹ ÂÌÊ·Ó›ÛÙËÎ·Ó
Ù· ÚfiÙ˘· GKS, X11 Î·È PHIGS, ÔÈ ·ÏÁfiÚÈıÌÔÈ ÁÈ· ÙËÓ ÙÂ¯ÓÈÎ‹ È¯ÓËÏ¿ÙËÛË˜ ÙË˜
ÊˆÙÂÈÓ‹˜ ·ÎÙ›Ó·˜ / Ray-Tracing [Glassner, 1989], [Speer, 1991] Î·È ÙËÓ ÙÂ¯ÓÈÎ‹ ‰È·-
¯Â›ÚÈÛË˜ ¤ÌÌÂÛÔ˘ ÊˆÙÈÛÌÔ‡ ÔÈfiÙËÙ·˜ / Radiosity, Î·ıÒ˜ Î·È ÔÈ ÊfiÚÌÂ˜ ·ÓÙ·ÏÏ·Á‹˜
dxf (vector) Î·È bmp, tiff (raster). 

H ‰ÂÎ·ÂÙ›· ÙÔ˘ ’90 ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ ÂÌÊ¿ÓÈÛË ÙˆÓ ÏÂÁÔÌ¤ÓˆÓ ÁÚ·ÊÈÎÒÓ
ÙÂÏÈÎÔ‡ ¯Ú‹ÛÙË (high-end graphics), ÙËÓ ÂÈÎÚ¿ÙËÛË ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ ÁÂˆÁÚ·ÊÈ-
ÎÒÓ ÏËÚÔÊÔÚÈÒÓ (SIS, GIS, LIS, AM/FM) Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÙË ÁÚ·ÊÈÎ‹ ÏËÚÔ-
ÊÔÚ›· Î·È ÙËÓ ÂÌÊ¿ÓÈÛË ÔÏÔÎÏËÚˆÌ¤ÓˆÓ ÂÚÈ‚·ÏÏfiÓÙˆÓ ·Ó¿Ù˘ÍË˜ ÁÚ·ÊÈÎÒÓ. EÈ-
‰ÈÎfiÙÂÚ· ÙË ‰ÂÎ·ÂÙ›· ·˘Ù‹, Ë ÂÙ·ÈÚ›· SGI (Silicon Graphics, Inc.) ÌÂ ÙË reality
engine ÙÂ¯ÓÔÏÔÁ›· Î˘ÚÈ·Ú¯Â› ÛÙÔ ¯ÒÚÔ, ÂÓÒ Ù· Ó¤· ÂÚÈ‚¿ÏÏÔÓÙ·-ÚfiÙ˘· ·Ó¿-
Ù˘ÍË˜ ÏÔÁÈÛÌÈÎÔ‡ OpenGL Î·È OpenInventor Ê·›ÓÂÙ·È Ó· ‰›ÓÔ˘Ó Ï‡ÛÂÈ˜ ÛÂ ÚÔ-
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‚Ï‹Ì·Ù· Û‡ÓıÂÙË˜ ÔÙÈÎÔÔ›ËÛË˜ Î·È Î›ÓËÛË˜ Ô˘ ÂÌÊ·Ó›˙Ô˘Ó Ù· ·Ú·‰ÔÛÈ·Î¿
ÚfiÙ˘· GKS, X11 Î·È PHIGS.

H Ó¤· ¯ÈÏÈÂÙ›· ·Ú¯›˙ÂÈ ÌÂ ÙËÓ ÚfiÎÏËÛË ÁÈ· ·Ú¿ÏÏËÏË Î·È Î·Ù·ÓÂÌËÌ¤ÓË (‰È-
ÎÙ˘ˆÙ‹) ‰È·¯Â›ÚÈÛË ÙˆÓ ÁÚ·ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ (collaborative Internet/Web
graphics), ÌÂ ÙÈ˜ ÚÔÛ¿ıÂÈÂ˜ ÁÈ· ÔÏÔÎÏ‹ÚˆÛË ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ Û˘ÛÙ‹Ì·Ù· ¯ˆÚÈ-
Î‹˜ ·Ó¿Ï˘ÛË˜ Î·È ‰È·¯Â›ÚÈÛË˜ ÙÔÔÏÔÁ›·˜ (CAD/GIS integration), Î·ıÒ˜ Î·È ÌÂ
ÙËÓ ·Ó¿ÁÎË ‰ËÌÈÔ˘ÚÁ›·˜ Ó¤ˆÓ Ô˘‰¤ÙÂÚˆÓ ÚÔÙ‡ˆÓ Î·È ÊÔÚÌÒÓ ·ÓÙ·ÏÏ·Á‹˜ ÁÚ·-
ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ Ô˘ ı· ˘ÔÛÙËÚ›˙Ô˘Ó ÂÎÙfi˜ ÙˆÓ ¿ÏÏˆÓ Î·È ‰Â‰ÔÌ¤Ó· ÔÏ˘Ì¤-
ÛˆÓ ÌÂ ¯ˆÚÈÎ‹ ‰È¿ÛÙ·ÛË (multimedia GIS data). 

™Â Â›Â‰Ô ·ÓÂÈÛÙËÌÈ·Î‹˜ ÂÎ·›‰Â˘ÛË˜ Î·È ¤ÚÂ˘Ó·˜. TÔ Utah University Î·-
ıÒ˜ Î·È ÙÔ Carnegie-Mellon University, ‹‰Ë ·fi ÙË ‰ÂÎ·ÂÙ›· ÙÔ˘ ’70, ˘‹ÚÍ·Ó Ê˘-
ÙÒÚÈ· ·Ú·ÁˆÁ‹˜ ÂÈÛÙËÌfiÓˆÓ ÌÂ ÛËÌ·ÓÙÈÎ‹ Û˘ÓÂÈÛÊÔÚ¿ ÛÙÔÓ ÙÔÌ¤· ÙˆÓ ÁÚ·ÊÈ-
ÎÒÓ. BÂ‚·›ˆ˜, ÔÈ ‰ÂÎ·ÂÙ›Â˜ ÙÔ˘ ’80 Î·È ÙÔ˘ ’90 ¤¯Ô˘Ó Ó· ·Ó·‰Â›ÍÔ˘Ó ÔÏÏ¿ ·ÓÂÈ-
ÛÙ‹ÌÈ·, ÂÚÂ˘ÓËÙÈÎ¿ Î¤ÓÙÚ· Î·È ‚ÈÔÌË¯·Ó›Â˜ ÌÂ ¤ÓÙÔÓË ÂÎ·È‰Â˘ÙÈÎ‹ Î·È ÂÚÂ˘ÓËÙÈ-
Î‹ ‰Ú·ÛÙËÚÈfiÙËÙ·. 

AÓ¿ÌÂÛ¿ ÙÔ˘˜ ÍÂ¯ˆÚ›˙Ô˘Ó ÙÌ‹Ì·Ù· Î·È ÈÓÛÙÈÙÔ‡Ù· ÏËÚÔÊÔÚÈÎ‹˜, GIS Î·È ÁÂˆ-
ÏËÚÔÊÔÚÈÎ‹˜ ÛÙ· È‰Ú‡Ì·Ù·: Colorado Univ., Cincinnati Univ., George
Washington Univ., Brown Univ. (U.S.A), Toronto Univ., Alberta Univ., Waterloo
Univ. (Canada), Edinburgh Univ., Dundee Univ. (Scotland), Melbourne Univ.,
Curtin Univ. (Australia), Gratz Univ. (Austria), Planet GIS Univ. (Portugal), Czech
Technical Univ. (Czech Republic), Comenius Univ. (Slovakia), ETH Zurich
(Switzerland), Kaiserslautern Univ., Erlangen-Nurnber Univ. Î·È Fraunhofer
Institute for Computer Graphics Rostock (Germany).

EÊ·ÚÌÔÁ¤˜ °Ú·ÊÈÎÒÓ
(Computer Graphics Applications)

T· ÁÚ·ÊÈÎ¿ ÌÂ H/Y ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Û‹ÌÂÚ· Â˘Ú‡Ù·Ù· ÛÙË ‚ÈÔÌË¯·Ó›·, ÛÙÔ
ÂÌfiÚÈÔ, ÛÙÈ˜ ÂÈ¯ÂÈÚ‹ÛÂÈ˜, ÛÙËÓ ÂÎ·›‰Â˘ÛË, ÛÙËÓ ¤ÚÂ˘Ó·, ÛÙËÓ È·ÙÚÈÎ‹, ÛÙÈ˜ ‰ÈÔÈ-
ÎËÙÈÎ¤˜ ˘ËÚÂÛ›Â˜, ÛÙËÓ Ù¤¯ÓË, ÛÙËÓ ·Ú¯ÈÙÂÎÙÔÓÈÎ‹, ÛÙËÓ ÔÏÂÔ‰ÔÌ›·, Î.Ï. AÎÔ-
ÏÔ˘ıÂ› Ì›· Û‡ÓÙÔÌË ·ÚÔ˘Û›·ÛË ÙˆÓ Î˘ÚÈfiÙÂÚˆÓ ÂÊ·ÚÌÔÁÒÓ.

µÈÔÌË¯·Ó›· Î·È ∂ÌfiÚÈÔ
(Buisiness & Commerce - Technical Illustrations / Raster-Scan Color Displays)

MÂ ÛÎÔfi ÙËÓ ˘ÔÛÙ‹ÚÈÍË ÙË˜ ‰ÈÔ›ÎËÛË˜ ÛÙËÓ Î·Ù·ÓfiËÛË ÔÏ‡ÏÔÎˆÓ Î·È ‰‡-
ÛÎÔÏˆÓ ÚÔ‚ÏËÌ¿ÙˆÓ ‹ Î·Ù·ÛÙ¿ÛÂˆÓ Î·È ÙË ‰ÈÂ˘ÎfiÏ˘ÓÛË ÙË˜ ÁÈ· ÙËÓ ÔÚıÔÏÔÁÈÎ‹
Ï‹„Ë ÙˆÓ ·ÔÊ¿ÛÂˆÓ, Ù· ÁÚ·ÊÈÎ¿ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÙË Û˘ÓÔÙÈÎ‹ Î·È ÛËÌ·-
ÓÙÈÎ‹ ·ÚÔ˘Û›·ÛË ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ. 

ŒÙÛÈ, ÔÈ Û‡Á¯ÚÔÓÂ˜ ÂÈ¯ÂÈÚ‹ÛÂÈ˜ ¯ÚËÛÈÌÔÔÈÔ‡Ó 2-D ‹ 3-D ÁÚ·Ê‹Ì·Ù· ·fi Ì·-
ıËÌ·ÙÈÎ¤˜, Ê˘ÛÈÎ¤˜ Î·È ÔÈÎÔÓÔÌÈÎ¤˜ Û˘Ó·ÚÙ‹ÛÂÈ˜, ÈÛÙÔÁÚ¿ÌÌ·Ù· ‰È·ÊfiÚˆÓ ÌÔÚ-
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ÊÒÓ, ‰È·ÁÚ¿ÌÌ·Ù· Û¯Â‰È·ÛÌÔ‡ Î·È ÚÔÁÚ·ÌÌ·ÙÈÛÌÔ‡ ÂÓÂÚÁÂÈÒÓ, ‰È·ÁÚ¿ÌÌ·Ù·
ÂÏ¤Á¯Ô˘ ·Ôı¤Ì·ÙÔ˜ ˘ÏÈÎÒÓ (·Ôı‹ÎÂ˘ÛË˜), ‰È·ÁÚ¿ÌÌ·Ù· ·Ú·ÁˆÁ‹˜, Î.Ï.

™ÙÔÓ ÙÔÌ¤· ·˘ÙfiÓ, ÔÈ ¤Á¯ÚˆÌÂ˜ ÁÚ·ÊÈÎ¤˜ ·ÂÈÎÔÓ›ÛÂÈ˜ „ËÊÈ‰ˆÙ‹˜ ÌÔÚÊ‹˜, ·Ú¤-
¯Ô˘Ó ÙË ‰˘Ó·ÙfiÙËÙ· ·ÚÔ˘Û›·ÛË˜ ˘„ËÏ‹˜ ÔÈfiÙËÙ·˜ ÛÎÈ·ÁÚ·ÊËÌ¤ÓˆÓ Î·È ÂÁ¯ÚÒ-
ÌˆÓ ÂÎÙ˘ÒÛÂˆÓ ÌÂ ÂÈÏÔÁ‹ ¯ÚÒÌ·ÙÔ˜, ÁÚ·ÌÌ·ÙÔÛÂÈÚÒÓ, ÁÚ·ÌÌÒÓ ‰È·ÊÔÚÂÙÈÎÔ‡
¿¯Ô˘˜ Î·È ÌÔÚÊ‹˜, Î.Ï.

™˘ÛÙ‹Ì·Ù· °ÂˆÁÚ·ÊÈÎÒÓ ¶ÏËÚÔÊÔÚÈÒÓ - ∞˘ÙÔÌ·ÙÔÔÈËÌ¤ÓË Ã·ÚÙÔÁÚ·Ê›·
(Geographical Information Systems - Automated Chartography)

T· ÁÚ·ÊÈÎ¿ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÙËÓ ˘„ËÏ‹˜ ·ÎÚ›‚ÂÈ·˜ ·ÚÔ˘Û›·ÛË ÛÙÔ ¯·ÚÙ›
‹ ÛÂ film ¯·ÚÙÒÓ Î·È ‰È·ÁÚ·ÌÌ¿ÙˆÓ ‰È·ÊfiÚˆÓ Ù‡ˆÓ, .¯. ÙÔÔÁÚ·ÊÈÎÒÓ ‹ ÁÂˆ-
ÁÚ·ÊÈÎÒÓ ¯·ÚÙÒÓ, ˆÎÂ·ÓÔÁÚ·ÊÈÎÒÓ ‰È·ÁÚ·ÌÌ¿ÙˆÓ, ÌÂÙÂˆÚÔÏÔÁÈÎÒÓ ¯·ÚÙÒÓ,
¯·ÚÙÒÓ ¿ÓÙÏËÛË˜ Î·È ÂÎÌÂÙ¿ÏÏÂ˘ÛË˜ ÂÙÚÂÏ·›Ô˘ (oil exploration maps), ¯·ÚÙÒÓ
‰ËÌÔÁÚ·ÊÈÎ‹˜ ˘ÎÓfiÙËÙ·˜ (population density maps), Î.Ï.

™¯Â‰È·ÛÌfi˜ Î·È ¶·Ú·ÁˆÁ‹ µÈÔÌË¯·ÓÈÎÒÓ ¶ÚÔ˚fiÓÙˆÓ - 
™ÙÂÚÂ¿ ¶ÚÔÛÔÌÔ›ˆÛË
(Computer-Aided Design & Manufacturing - Solid Modeling)

H ÂÊ·ÚÌÔÁ‹ ÙË˜ ÙÂ¯ÓÔÏÔÁ›·˜ ÙˆÓ ÁÚ·ÊÈÎÒÓ ÛÙÔ Û¯Â‰È·ÛÌfi ‚ÈÔÌË¯·ÓÈÎÒÓ ÚÔ˚fi-
ÓÙˆÓ, ÚÔÛ‰›‰ÂÈ ÛÙ· ·ÓÙÈÎÂ›ÌÂÓ· ÙË ‚ÈÔÌË¯·ÓÈÎ‹ ÙÂ¯ÓËÙ‹ ÙÂÏÂÈfiÙËÙ· ÙË˜ ÚÔ¤ÏÂ˘-
Û‹˜ ÙÔ˘˜, ÙË ¯ÚËÛÙÈÎ‹ Î·È ÏÂÈÙÔ˘ÚÁÈÎ‹ È‰ÈfiÙËÙ· ÙË˜ Î·Ù·ÛÎÂ˘‹˜ ÙÔ˘˜, ÙËÓ ¤ÎÊÚ·ÛË
ÙÔ˘ ˘ÏÈÎÔ‡ Î·È ÙÈ˜ Î·ı·Ú¤˜ ÊfiÚÌÂ˜ ¤ÎÊÚ·ÛË˜ ÙÔ˘˜.

H ÙÂ¯ÓÔÏÔÁ›· ÙË˜ ÛÙÂÚÂ¿˜ ÚÔÛÔÌÔ›ˆÛË˜, ÁÓˆÛÙ‹ ˆ˜ solid ‹ solids modeling, ·˘-
Í¿ÓÂÈ ÙË ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ· ÙÔ˘ ÙÂÏÈÎÔ‡ ÚÔ˚fiÓÙÔ˜ Î·È ÛÙÔ¯Â‡ÂÈ ÛÙËÓ ·Ú·ÁˆÁ‹ ˘„Ë-
Ï‹˜ ·ÎÚ›‚ÂÈ·˜ Û¯Â‰›ˆÓ Î·È ÌÔÓÙ¤ÏˆÓ ÙˆÓ ÂÈÌ¤ÚÔ˘˜ ÛÙÔÈ¯Â›ˆÓ ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ. T·
ÌÔÓÙ¤Ï· ·˘Ù¿ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÂÎÙfi˜ ÙˆÓ ¿ÏÏˆÓ Î·È ÁÈ· ÙÔÓ ¤ÏÂÁ¯Ô ÙˆÓ È‰ÈÔÙ‹ÙˆÓ
ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜. ŒÙÛÈ, Â›Ó·È ‰˘Ó·ÙfiÓ, ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙÔ Î·Ù¿ÏÏËÏÔ ÏÔÁÈÛÌÈÎfi
ÚÔÛÔÌÔ›ˆÛË˜, Ó· Î·Ù·ÁÚ¿ÊÔÓÙ·È ÔÈ ·ÓÙÈ‰Ú¿ÛÂÈ˜ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ÛÂ Û˘ÁÎÂÎÚÈÌ¤-
Ó· ÂÏÂÁ¯fiÌÂÓ· ÂÚÈ‚¿ÏÏÔÓÙ· (·ÓÙÔ¯‹˜, ıÂÚÌÔÎÚ·Û›·˜, Î.Ï.).

¶ÚÔÛÔÌÔÈÒÛÂÈ˜
(Simulations, Flight Simulation)

H ¯Ú‹ÛË ÚÔÛÔÌÔÈˆÙÒÓ Ù‹ÛË˜ ÁÓˆ-
ÛÙÒÓ ˆ˜ flight simulators, ÛÙËÚ›˙ÂÙ·È ÛÂ
ÙÂ¯ÓÈÎ¤˜ Û‡ÓıÂÙË˜ ÔÙÈÎÔÔ›ËÛË˜ ÙË˜
ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ Î·È ‚ÔËı¿ ÙÈ˜
·ÂÚÔÔÚÈÎ¤˜ ÂÙ·ÈÚ›Â˜ ÛÙËÓ ÂÍÔÈÎÔÓfiÌË-
ÛË ÔÈÎÔÓÔÌÈÎÒÓ fiÚˆÓ, ÂÓÒ ·Ú¿ÏÏËÏ·
ÌÂÈÒÓÂÈ ÙÈ˜ Èı·ÓfiÙËÙÂ˜ ·Ù˘¯ËÌ¿ÙˆÓ Î·-
Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÂÎ·›‰Â˘ÛË˜ ÙˆÓ È-
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ÏfiÙˆÓ. ŒÙÛÈ, ÔÈ ÚÔÛÔÌÔÈˆÙ¤˜ Ù‹ÛË˜ ÂÍÔÌÔÈÒÓÔ˘Ó ÙÈ˜ Û˘Óı‹ÎÂ˜ ·ÔÁÂ›ˆÛË˜
(take-off simulation) Î·È ÚÔÛÁÂ›ˆÛË˜ (landing simulation) Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜
ËÌ¤Ú·˜ ‹ ÙË˜ Ó‡¯Ù·˜, ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ¤Á¯ÚˆÌÂ˜ ÁÚ·ÊÈÎ¤˜ ·ÂÈÎÔÓ›ÛÂÈ˜ „ËÊÈ‰ˆ-
Ù‹˜ ÌÔÚÊ‹˜ ÁÈ· ÙËÓ ·Ú·ÁˆÁ‹ ÙÔ˘ Î·Ù¿ÏÏËÏÔ˘ ÙÔ›Ô˘.

∫›ÓËÛË - Marketing (¢È·Ê‹ÌÈÛË - ¶ˆÏ‹ÛÂÈ˜)
[Animation - Marketing (Advertising - Promotions)]

OÈ ÁÚ·ÊÈÎ¤˜ ·ÂÈÎÔÓ›ÛÂÈ˜ „ËÊÈ‰ˆÙ‹˜ ÌÔÚÊ‹˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Â›ÛË˜ ÁÈ· ÙËÓ
·Ú·ÛÎÂ˘‹ ÙˆÓ ·ÓÂÍ¿ÚÙËÙˆÓ ÂÈÎfiÓˆÓ (animation frames), Ô˘ Û˘Óı¤ÙÔ˘Ó ÙÈ˜ Û¯Â-
ÙÈÎ¤˜ ·ÎÔÏÔ˘ı›Â˜ Ì›·˜ ÂÊ·ÚÌÔÁ‹˜ ÛÎËÓÔıÂÙËÌ¤ÓË˜ ÂÚÈ‹ÁËÛË˜ (animation
sequences). ™Ù· Û˘ÛÙ‹Ì·Ù· ÁÚ·ÊÈÎÒÓ, ÙÔ Û¯ÂÙÈÎfi film ·Ú·ÁˆÁ‹˜ Â›Ó·È Û˘Ó‹ıˆ˜
„ËÊÈ·Î‹˜ ÌÔÚÊ‹˜ ÛÂ Ì›· Î·Ù¿ÏÏËÏË ÊfiÚÌ· ÁÚ·ÊÈÎ‹˜ (.¯. avi, fli). 

E›ÛË˜, ÔÈ Â·Ó·Ï·Ì‚·ÓfiÌÂÓÂ˜ ‰È·‰ÈÎ·Û›Â˜ Ô˘ ··ÈÙÔ‡Ó Û˘Ó‹ıˆ˜ ÔÈ ÙÂ¯ÓÈÎ¤˜
marketing ÁÈ· ÙË ‰È·Ê‹ÌÈÛË ÂÓfi˜ ÚÔ˚fiÓÙÔ˜, ‰ÈÂ˘ÎÔÏ‡ÓÔÓÙ·È Î·Ù¿ ÌÂÁ¿ÏÔ ‚·ıÌfi
·fi Ù· ÁÚ·ÊÈÎ¿ ÌÂ H/Y Î·È ÙÈ˜ ÙÂ¯ÓÈÎ¤˜ ÛÎËÓÔıÂÙËÌ¤ÓË˜ ÂÚÈ‹ÁËÛË˜ Î·È ÂÏÂ‡ıÂ-
ÚË˜ Î›ÓËÛË˜ ÛÙÔ ¯ÒÚÔ.

∂ÂÍÂÚÁ·Û›· ∂ÈÎfiÓ·˜
(Image Processing, Remote Sensing)

H ÂÂÍÂÚÁ·Û›· ÂÈÎfiÓ·˜ Î·È Ù·
ÁÚ·ÊÈÎ¿ ÌÂ H/Y ·ÔÙÂÏÔ‡Ó ‰‡Ô
ÂÈÛÙËÌÔÓÈÎ¤˜ ÂÚÈÔ¯¤˜ Ô˘ ·ÏÏË-
ÏÔ-Û˘ÌÏËÚÒÓÔÓÙ·È Î·È ·ÏÏËÏÔ-
˘ÔÛÙËÚ›˙ÔÓÙ·È. 

¶Ú¿ÁÌ·ÙÈ, Ë ÂÂÍÂÚÁ·Û›· ÂÈÎfi-
Ó·˜ ÂÂÍÂÚÁ¿˙ÂÙ·È Î·È ·Ó·Ï‡ÂÈ ÂÈ-
ÎfiÓÂ˜ ·ÓÙÏÒÓÙ·˜ ‰Â‰ÔÌ¤Ó· Î·È
ÏËÚÔÊÔÚ›Â˜, ÂÓÒ Ù· ÁÚ·ÊÈÎ¿
Û˘Óı¤ÙÔ˘Ó Î·È ‰ËÌÈÔ˘ÚÁÔ‡Ó ÁÚ·-
ÊÈÎ‹ ÏËÚÔÊÔÚ›· Ù‡Ô˘ ‘ÂÈÎfiÓ·˜’
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(Û¯¤‰È· Î·È ÌÔÓÙ¤Ï·). E›ÛË˜, ÔÏÏ¤˜ ÊÔÚ¤˜ ÔÈ ÂÊ·ÚÌÔÁ¤˜ ÁÚ·ÊÈÎÒÓ ÂÈÎÔ˘ÚÔ‡Ó
Û‡ÓıÂÙÂ˜ ÂÊ·ÚÌÔÁ¤˜ remote sensing Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÂ ÂÂÍÂÚÁ·Û›· ÙË˜ ‰È·Ó˘-
ÛÌ·ÙÈÎ‹˜ ‹ ÌË ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜.

ŒÓ· ¯·Ú·ÎÙËÚÈÛÙÈÎfi ·Ú¿‰ÂÈÁÌ· Û˘ÓÂÚÁ·Û›·˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÌÂ ÙËÓ ÂÂÍÂÚÁ·Û›·
ÂÈÎfiÓ·˜, ·ÔÙÂÏÂ› Ë ¯Ú‹ÛË Û˘ÛÙËÌ¿ÙˆÓ ÁÚ·ÊÈÎÒÓ Ù‡Ô˘ „ËÊ›‰·˜ ÁÈ· ÙËÓ ·ÂÈÎfi-
ÓÈÛË, ÂÂÍÂÚÁ·Û›· Î·È ·Ó¿Ï˘ÛË ÂÈÎfiÓˆÓ „ËÊÈ‰ˆÙ‹˜ ÌÔÚÊ‹˜ Ô˘ ¤¯Ô˘Ó ÌÂÙ·‰ÔıÂ›
·fi Landsat ‹ Spot ‰ÔÚ˘ÊfiÚÔ˘˜.

æ˘¯·ÁˆÁ›· EÈÎÔÓÈÎ¤˜ ¶ÂÚÈËÁ‹ÛÂÈ˜ 
(Entertainment) (Real-Time Visualization)

AÚ¯ÈÙÂÎÙÔÓÈÎ‹ 
(Computer-Aided Architectural Design, CAAD)

EÈÎÔÓÈÎ¤˜ AÓ··Ú·ÛÙ¿ÛÂÈ˜ MÓËÌÂ›ˆÓ Î·È ¶ÔÏÈÙÈÛÙÈÎÒÓ ™˘ÓfiÏˆÓ
(Monuments & Sites - Digital Modeling and Visualization)
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∞Ó·ÛÎfiËÛË ∫ÂÊ·Ï·›Ô˘
(Chapter Review)

TÔ ÙÚ¤¯ÔÓ ÎÂÊ¿Ï·ÈÔ Â›¯Â ÛÙfi¯Ô ÙËÓ ·ÚÔ˘Û›·ÛË ‚·ÛÈÎÒÓ ÂÓÓÔÈÒÓ, ÙË ÁÓˆÚÈÌ›·
ÌÂ ÙËÓ ÈÛÙÔÚ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ, Î·ıÒ˜ Î·È ÙËÓ ·Ú¿ıÂÛË Ï‹ıÔ˘˜ ÂÊ·ÚÌÔÁÒÓ Ô˘
ÂÍ˘ËÚÂÙÔ‡Ó ÙÔÓ ¿ÓıÚˆÔ-¯Ú‹ÛÙË.

H ÈÛÙÔÚ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ ÍÂÎÈÓ¿ÂÈ ÂÓ‹ÓÙ· ¯ÚfiÓÈ· ÚÈÓ, Û¯Â‰fiÓ ˆ˜ ¤Ó· fiÓÂÈÚÔ.
K·Ù¿ ÙË ‰È¿ÚÎÂÈ· ·˘Ù‹˜ ÙË˜ ÂÚÈfi‰Ô˘, ÔÈ ÙÂ¯ÓÔÏÔÁÈÎ¤˜ ÂÍÂÏ›ÍÂÈ˜ ÙˆÓ ËÏÂÎÙÚÔÓÈÎÒÓ
˘ÔÏÔÁÈÛÙÒÓ (ÌÓ‹ÌË, ˘ÏÈÎfi, ÏÔÁÈÛÌÈÎfi) ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙË ÌÂ›ˆÛË ÙÔ˘ ÎfiÛÙÔ˘˜,
Ô‰‹ÁËÛ·Ó ÛÂ ·ÍÈfiÏÔÁ· Î·È ÔÈÎÔÓÔÌÈÎ¿ ÂÎÌÂÙ·ÏÏÂ‡ÛÈÌ· Û˘ÛÙ‹Ì·Ù·. 

ŒÙÛÈ, Ù· Û˘ÛÙ‹Ì·Ù· ÁÚ·ÊÈÎÒÓ, ˆ˜ ‰È·‰Ú·ÛÙÈÎ¿ Û˘ÛÙ‹Ì·Ù· ÂÈÎÔÈÓˆÓ›·˜ ·ÓıÚÒ-
Ô˘ - ˘ÔÏÔÁÈÛÙ‹, Î˘ÚÈ¿Ú¯ËÛ·Ó ÛÙËÓ ¤ÚÂ˘Ó·, ÛÙËÓ ÂÎ·›‰Â˘ÛË, ÛÙËÓ ·Ú·ÁˆÁÈÎ‹
‰È·‰ÈÎ·Û›· Î·È ÛÙË Ï‹„Ë ÙˆÓ ·ÔÊ¿ÛÂˆÓ. 

™Ù·ıÌÔ› ÛÙËÓ ÈÛÙÔÚ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ Â›Ó·È Ë ¯Ú‹ÛË ÙË˜ CRT ÙÂ¯ÓÔÏÔÁ›·˜ ÛÙÔ MIT
(Whirlwind, 1950), Ë ‰È·ÙÚÈ‚‹ ÙÔ˘ Ian Sutherland ÌÂ ·Ó·ÊÔÚ¿ ÛÙË ıÂˆÚËÙÈÎ‹ ˘Ô-
‰ÔÌ‹ ÙˆÓ ‰È·‰Ú·ÛÙÈÎÒÓ CAD Û˘ÛÙËÌ¿ÙˆÓ (Sketchpad, 1963), Ë ‰ÂÎ·ÂÙ›· ÙË˜ ‰È·-
Ó˘ÛÌ·ÙÈÎ‹˜ ·ÂÈÎfiÓÈÛË˜ Î·È ÙˆÓ ‚·ÛÈÎÒÓ ÌÔÓ¿‰ˆÓ ÂÈÛfi‰Ô˘/ÂÍfi‰Ô˘ ÁÚ·ÊÈÎ‹˜ ÏË-
ÚÔÊÔÚ›·˜ (vectors, ’60), Ë ‰ÂÎ·ÂÙ›· ÙË˜ „ËÊ›‰·˜ Î·È ÙˆÓ ·ÏÁÔÚ›ıÌˆÓ (rasters, ’70),
Ë ‰ÂÎ·ÂÙ›· ÙˆÓ ÚÔÙ‡ˆÓ (standards, ’80), Ë ‰ÂÎ·ÂÙ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ ÙÂÏÈÎÔ‡-¯Ú‹-
ÛÙË, ÙË˜ SGI reality engine Î·È ÙË˜ ÂÈÎÔÓÈÎ‹˜ Ú·ÁÌ·ÙÈÎfiÙËÙ·˜ (VR, ’90) Î·È Ë Úfi-
ÎÏËÛË ÁÈ· Ù· ÁÚ·ÊÈÎ¿ ‰È·‰›ÎÙ˘· (Internet/Web ÁÚ·ÊÈÎ¿) Î·È ÙËÓ CAD/GIS ÔÏÔ-
ÎÏ‹ÚˆÛË (WVR, Ó¤· ¯ÈÏÈÂÙ›·). 
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19

™YN£E™H 
°PAºIKøN ™Y™THMATøN
(Overview of Graphics Systems, Configuration)

«Expert is the Man who has made 
all the possible mistakes 

could be done in a very narrow field...»

(Khoi Dinh-Vu, 1896)

T· Û‡Á¯ÚÔÓ· ÂÚÈ‚¿ÏÏÔÓÙ· (Û˘ÛÙ‹Ì·Ù·) ˘ÔÛÙ‹ÚÈÍË˜ ÁÚ·ÊÈÎÒÓ ÔÊÂ›ÏÔ˘Ó Ó· ÙÔ-
Ó›˙Ô˘Ó ÙË ‰È·‰Ú·ÛÙÈÎfiÙËÙ· Î·È ‰È·ÏÔÁÈÎfiÙËÙ· ÙÔ˘ ÂÚÈ‚¿ÏÏÔÓÙfi˜, Ó· ˘·ÎÔ‡Ô˘Ó ÛÂ
Î·ÓfiÓÂ˜ Î·È ÚfiÙ˘· ‰ÈÂıÓÒ˜ ·Ô‰ÂÎÙ¿ Î·È Ó· ¯·Ú·ÎÙËÚ›˙ÔÓÙ·È ·fi ÊÈÏÈÎfiÙËÙ·,
ÂÂÎÙ·ÛÈÌfiÙËÙ· Î·È ·ÓÔÈ¯Ù‹ ‰ÔÌ‹. T· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ·˘Ù¿ Î·ıÔÚ›˙Ô˘Ó Î·È Ì›·
ÛÂÈÚ¿ ·fi ÔÈÔÙÈÎ¤˜ ·Ú·Ì¤ÙÚÔ˘˜ ÙÈ˜ ÔÔ›Â˜ ÔÊÂ›ÏÂÈ Ó· ˘·ÎÔ‡ÂÈ Ë Û‡ÓıÂÛË ÙˆÓ
Û‡Á¯ÚÔÓˆÓ ÁÚ·ÊÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ.

H Û‡ÓıÂÛË ÂÓfi˜ Û‡Á¯ÚÔÓÔ˘ ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ·ÔÙÂÏÂ›Ù·È ·fi ‰È·ÏÔÁÈÎ¤˜
ÌÔÓ¿‰Â˜ ÂÈÛfi‰Ô˘/ÂÍfi‰Ô˘ (ÂÚÈÊÂÚÂÈ·Î¿), ·fi ÏÔÁÈÛÌÈÎfi ÂÚÈ‚¿ÏÏÔÓÙÔ˜, ÂÈÎÔÈÓˆ-
Ó›·˜ Î·È Û˘ÛÙ‹Ì·ÙÔ˜, Î·ıÒ˜ Î·È ·fi ÌÂıfi‰Ô˘˜ Î·È ‰È·‰ÈÎ·Û›Â˜ ‰ÈÂ˘ı˘ÓÛÈÔÔ›ËÛË˜
ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜. ™ÙÔ ÙÚ¤¯ÔÓ ÎÂÊ¿Ï·ÈÔ ÂÍÂÙ¿˙ÔÓÙ·È Ù· ‚·ÛÈÎ¿ ÛÙÔÈ¯Â›·
ÂÓfi˜ ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ Î·È ·Ó·Ï‡ÔÓÙ·È ÔÈ ÔÈÔÙÈÎ¤˜ ·Ú¿ÌÂÙÚÔÈ Ô˘ ÙÔ ¯·Ú·-
ÎÙËÚ›˙Ô˘Ó.

MÔÓ¿‰Â˜ EÈÛfi‰Ô˘/EÍfi‰Ô˘ - ¶ÂÚÈÊÂÚÂÈ·Î¿
(Graphics Hardware: I/O Graphics Devices - Peripherals)

™Ù· Ï·›ÛÈ· ÂÓfi˜ ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÔÈ ÌÔÓ¿‰Â˜ ÂÈÛfi‰Ô˘/ÂÍfi‰Ô˘ (I/O devices)
ÏÂÈÙÔ˘ÚÁÔ‡Ó ˆ˜ ÚˆÙfiÎÔÏÏÔ ÂÈÎÔÈÓˆÓ›·˜ ·Ó¿ÌÂÛ· ÛÙÔ ¯Ú‹ÛÙË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ Î·È
ÙÔÓ ˘ÔÏÔÁÈÛÙ‹. °È· Ì›· ÈÔ ÏÂÙÔÌÂÚ‹ ÂÚÈÁÚ·Ê‹ ÙˆÓ ÂÚÈÊÂÚÂÈ·ÎÒÓ Û˘ÛÎÂ˘ÒÓ Û˘-
ÓÈÛÙ¿Ù·È ÙÔ ‚È‚Ï›Ô ™¯Â‰›·ÛË ÌÂ HY - 3Ô & 4Ô KÂÊ¿Ï·ÈÔ [¶·Ú·Û¯¿ÎË˜ Î. ¿., 1990].

∞. ªÔÓ¿‰Â˜ EÈÛfi‰Ô˘
(Input Graphics Devices)

TÔ ¶ÏËÎÙÚÔÏfiÁÈÔ (keyboard) Â›Ó·È ÙÔ
·ÏÔ‡ÛÙÂÚÔ Î·È ÈÔ ÁÓˆÛÙfi ÂÚÈÊÂÚÂÈ·Îfi
ÂÈÛfi‰Ô˘. H ¯Ú‹ÛË ÙÔ˘ ÛÂ ÂÊ·ÚÌÔÁ¤˜ ÁÚ·-
ÊÈÎÒÓ ·ÊÔÚ¿ ÙËÓ Â›ÛÔ‰Ô ‰Â‰ÔÌ¤ÓˆÓ, Ú·-
Ì¤ÙÚˆÓ Î·È ÎÒ‰ÈÎ· ÚÔÁÚ·ÌÌ¿ÙˆÓ.

H ›ÂÛË ÂÓfi˜ Ï‹ÎÙÚÔ˘ (key-hit) ¤¯ÂÈ ˆ˜
¿ÌÂÛÔ ·ÔÙ¤ÏÂÛÌ· ÙË ÌÂÙ·ÊÔÚ¿ ÂÓfi˜
·ÔÎÏÂÈÛÙÈÎÔ‡ Îˆ‰ÈÎÔ‡ ¯·Ú·ÎÙ‹Ú· (uni-
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que character code) ÛÙÔ ÁÚ·ÊÈÎfi ˘ÔÛ‡ÛÙËÌ·. ™Â ¤Ó· ·fiÏ˘Ù· ÂÏÂÁ¯fiÌÂÓÔ ÁÚ·ÊÈ-
Îfi ÂÚÈ‚¿ÏÏÔÓ ÔÈ 128 ASCII (256 EBCDIC) ¯·Ú·ÎÙ‹ÚÂ˜ Î·ÙÂ˘ı‡ÓÔ˘Ó ·Ó¿ÏÔÁ· ÙË
ÚÔ‹ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜.

H ¶¤ÓÓ· ºˆÙÈÛÌÔ‡ (light pen), ¤Ó· ÂÈ‰ÈÎÂ˘Ì¤ÓÔ Î·È ÏÈÁfiÙÂÚÔ ÁÓˆÛÙfi ÂÚÈÊÂÚÂÈ-
·Îfi ÂÈÛfi‰Ô˘, ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ÙËÓ È‰ÈfiÙËÙ¿ ÙË˜ Ó· ÂÓÂÚÁÔÔÈÂ› ¤Ó· ÊˆÙÔÎ‡ÙÙ·-
ÚÔ fiÙ·Ó ÙÔÔıÂÙÂ›Ù·È ÛÂ Î¿ÔÈÔ ÛËÌÂ›Ô Â› ÙË˜ ÔıfiÓË˜. ŒÙÛÈ, fiÙ·Ó ¤Ó· pixel ‚ÚÂ-
ıÂ› ÛÙÔ Â‰›Ô fiÚ·ÛË˜ ÙË˜ ¤ÓÓ·˜ ÊˆÙÈÛÌÔ‡, ÙÔ ÊˆÙÔÎ‡ÙÙ·ÚÔ ÛÙ¤ÏÓÂÈ ÛÙÔ ÁÚ·ÊÈÎfi
˘ÔÛ‡ÛÙËÌ· ÙÔ ¯ÚfiÓÔ Ô˘ Û˘ÏÏ·Ì‚¿ÓÂÈ ·fi ÙÔÓ Î‡ÎÏÔ ‰È·ÚÎÔ‡˜ Û¿ÚˆÛË˜ ÙÔ˘ ÂÏÂ-
ÁÎÙ‹ ·ÂÈÎfiÓÈÛË˜ (display controller, scan refresh cycle). ™ÙË Û˘Ó¤¯ÂÈ· Ë ·ÎÚÈ‚‹˜
ı¤ÛË ÙÔ˘ pixel Â› ÙË˜ ÔıfiÓË˜ ˘ÔÏÔÁ›˙ÂÙ·È ·fi ÙÔ ¯ÚfiÓÔ ·˘ÙfiÓ.

TÔ ¶ÔÓÙ›ÎÈ (mouse), ·ÔÙÂÏÂ› ÙÔ ¯·Ú·-
ÎÙËÚÈÛÙÈÎfi ÂÎÚfiÛˆÔ ÙˆÓ ‰ÂÈÎÙÈÎÒÓ Û˘-
ÛÎÂ˘ÒÓ (pointing devices). T· mice ¯ÚË-
ÛÈÌÔÔÈÔ‡ÓÙ·È È‰È·›ÙÂÚ· ÛÙ· ‰È·‰Ú·ÛÙÈÎ¿
ÁÚ·ÊÈÎ¿ Û˘ÛÙ‹Ì·Ù· ·ÓÙÈÎ·ıÈÛÙÒÓÙ·˜ ÛÂ
ÌÂÁ¿ÏÔ ‚·ıÌfi Ù· ÏËÎÙÚÔÏfiÁÈ·. H ‰È·-
¯Â›ÚÈÛË ÙÔ˘ mouse ÛÂ ¤Ó· ÂÏÂÁ¯fiÌÂÓÔ
ÁÚ·ÊÈÎfi ÂÚÈ‚¿ÏÏÔÓ ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ
ÙËÓ ÎÏ‹ÛË Î·Ù¿ÏÏËÏˆÓ ÚÔ˘Ù›ÓˆÓ ÂÍ˘Ë-
Ú¤ÙËÛË˜ (s/w interrupt 33H).

O æËÊÈÔÔÈËÙ‹˜ (digitizer, graphics
tablet) Â›Ó·È ·˘ÙfiÓÔÌË ÂÚÈÊÂÚÂÈ·Î‹ Û˘-
ÛÎÂ˘‹ ÌÂ ‰È·ÛÙ¿ÛÂÈ˜ Ô˘ ÔÈÎ›ÏÔ˘Ó ·fi
DIN A4 ¤ˆ˜ A0. EÈ‰ÈÎfiÙÂÚ·, Ô „ËÊÈÔÔÈ-
ËÙ‹˜ ÌÂÙÚ¿ÂÈ ÔÚıÔÁÒÓÈÂ˜ ∫·ÚÙÂÛÈ·Ó¤˜
Û˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ (x, y) ‘Â‰¿ÊÔ˘˜’ Î·È ¤¯ÂÈ
ÛÙfi¯Ô ÙË ‰È·Ó˘ÛÌ·ÙÔÔ›ËÛË / ‰È·Ó˘ÛÌ·ÙÈ-
Î‹ ·ÂÈÎfiÓÈÛË (Raster-to-Vector, R Æ V)
ÂÓfi˜ ·Ó·ÏÔÁÈÎÔ‡ Û¯Â‰›Ô˘ (tablet digitizing) ‹ Ì›·˜ „ËÊÈ·Î‹˜ ÂÈÎfiÓ·˜ (“heads-up” /
on-screen digitizing) ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ¤Ó· ‰ÈÎfi ÙÔ˘ ÙÔÈÎfi Û‡ÛÙËÌ· ·Ó·ÊÔÚ¿˜. 

OÈ ∫·ÚÙÂÛÈ·Ó¤˜ ·˘Ù¤˜ Û˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ ÌÂÙ·‚È‚¿˙ÔÓÙ·È, ÛÂ Ú·ÁÌ·ÙÈÎfi ¯ÚfiÓÔ, ÛÂ
¤Ó· ÂÓÂÚÁfi Û¯Â‰È·ÛÙÈÎfi CAD ÂÚÈ‚¿ÏÏÔÓ ÂÓfi˜ H/Y ÌÂ ÙÔÓ ÔÔ›ÔÓ Â›Ó·È Û˘Ó‰Â‰Â-
Ì¤ÓÔ˜ Ô „ËÊÈÔÔÈËÙ‹˜. AÎÔÏÔ˘ıÂ› Ô ÌÂÙ·Û¯ËÌ·ÙÈÛÌfi˜ ÙˆÓ Û˘ÓÙÂÙ·ÁÌ¤ÓˆÓ ÛÂ Û˘-
ÓÙÂÙ·ÁÌ¤ÓÂ˜ ‘ÔıfiÓË˜’ Î·È Ë ‰ËÌÈÔ˘ÚÁ›· ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÌÂ ‰È·Ó˘ÛÌ·ÙÈÎ‹
ÌÔÚÊ‹. O ÌÂÙ·Û¯ËÌ·ÙÈÛÌfi˜ ÙˆÓ Û˘ÓÙÂÙ·ÁÌ¤ÓˆÓ ÛÙËÚ›˙ÂÙ·È ÛÂ ÙÚ›· (3) ÙÔ˘Ï¿¯ÈÛÙÔÓ
ÛËÌÂ›· ·Ó·ÊÔÚ¿˜ (registration ‹ calibration points) ÙÔ˘ ·Ó·ÏÔÁÈÎÔ‡ Û¯Â‰›Ô˘, ÁÓˆ-
ÛÙ¿ ˆ˜ TICs, ÁÈ· Ù· ÔÔ›· Â›Ó·È ÁÓˆÛÙ¤˜ ÔÈ Û˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ ‘Â‰¿ÊÔ˘˜’ (ÛÙËÓ Ú·Á-
Ì·ÙÈÎfiÙËÙ· ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È 8 ¤ˆ˜ 10 ÛËÌÂ›·). T· ÛËÌÂ›· ·Ó·ÊÔÚ¿˜, Ï›ÁÔ ÚÈÓ
·Ú¯›ÛÂÈ Ë ‰È·‰ÈÎ·Û›· ÙÔ˘ registration (mapping) ÙË˜ Û˘ÛÎÂ˘‹˜, Ú¤ÂÈ Ó· ÙÔÔıÂ-
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ÙÔ‡ÓÙ·È ÛÙÔ „ËÊÈ·Îfi Û¯Â‰È·ÛÙÈÎfi ÂÚÈ‚¿ÏÏÔÓ. AÌ¤-
Ûˆ˜ ÌÂÙ¿ ÙÔ registration ÙÔ˘ „ËÊÈÔÔÈËÙ‹ ·Ú¯›˙ÂÈ Ë
„ËÊÈÔÔ›ËÛË ÛÂ Ú·ÁÌ·ÙÈÎfi ¯ÚfiÓÔ (on-line vectori-
zation).

OÈ ·Ú¿ÌÂÙÚÔÈ Ô˘ Î·ıÔÚ›˙Ô˘Ó ÙËÓ ÔÈfiÙËÙ· „Ë-
ÊÈÔÔ›ËÛË˜ Â›Ó·È Ë ‰È·ÎÚÈÙÈÎ‹ Î·È Û¯Â‰È·ÛÙÈÎ‹ ÈÎ·-
ÓfiÙËÙ· Î·È Ë ·ÎÚ›‚ÂÈ·. H ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ·
(resolution) ·Ó·Ê¤ÚÂÙ·È ÛÙËÓ ÈÎ·ÓfiÙËÙ· ‰È¿ÎÚÈÛË˜
ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ Î·È Î˘Ì·›ÓÂÙ·È ·fi 0.1
mm ¤ˆ˜ Î·È 0.010 mm. AÓÙ›ÛÙÔÈ¯·, Ë Û¯Â‰È·ÛÙÈÎ‹
ÈÎ·ÓfiÙËÙ· ÙÔ˘ ¯ÂÚÈÔ‡ Â›Ó·È ÙË˜ Ù¿ÍË˜ ÙÔ˘ 1/40 inch (‹ 40 dots per inch). T¤ÏÔ˜, Ë
·ÎÚ›‚ÂÈ· (accuracy) ·ÊÔÚ¿ ÙÈ˜ Û˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ Î·È Î˘-
Ì·›ÓÂÙ·È ·fi 0.5 mm ¤ˆ˜ Î·È 0.10 mm (·fiÏ˘ÙÂ˜ ÙÈÌ¤˜).

O ™·ÚˆÙ‹˜ (scanner) ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙÔ˘ „ËÊÈ‰ˆÙÔ‡ ‰ËÌÈÔ˘ÚÁÂ› „ËÊÈ·Î¤˜ ÂÈÎfi-
ÓÂ˜ „ËÊÈ‰ˆÙ‹˜ ÌÔÚÊ‹˜ ·fi ·Ó·ÏÔÁÈÎ‹ ÁÚ·ÊÈÎ‹ ÏËÚÔÊÔÚ›· (.¯. ÂÎÙ˘ˆÌ¤ÓÂ˜ Êˆ-
ÙÔÁÚ·Ê›Â˜). H „ËÊÈ·Î‹ ÂÈÎfiÓ· ·ÔıËÎÂ‡ÂÙ·È ÌÂ ‚¿ÛË ÙÔ˘˜ Î·ÓfiÓÂ˜ Ì›·˜ ÊfiÚÌ·˜
ÁÚ·ÊÈÎ‹˜ (.¯. tiff, jpeg) Î·È ÂÚÈ¤¯ÂÈ fiÏË ÙËÓ ··ÈÙÔ‡ÌÂÓË ÏËÚÔÊÔÚ›· ÁÈ· ÙËÓ ÙÔ-
ÔÏÔÁÈÎ‹ ·Ó·Î·Ù·ÛÎÂ˘‹ ÙË˜ ÂÈÎfiÓ·˜. AÔÙÂÏÂ› ‰ËÏ·‰‹ ¤Ó· Â›‰Ô˜ „ËÊÈ·Î‹˜ ÙÂÎÌË-
Ú›ˆÛË˜ ÙË˜ ·Ó·ÏÔÁÈÎ‹˜ ÌÔÚÊ‹˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜. 

H Ú·ÁÌ·ÙÈÎ‹ ‹ ÂÓÂÚÁ‹ ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· (actual scan resolution) ÙˆÓ Û·Úˆ-
ÙÒÓ ÔÈÎ›ÏÂÈ ·fi Ù· 300 dpi (12 dots/mm) Ì¤¯ÚÈ Ù· 1,500 dpi (60 dots/mm). AÓÙ›-
ÛÙÔÈ¯·, Ë ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· ·ÚÂÌ‚ÔÏ‹˜ (interpolated resolution) ÌÔÚÂ› Ó·
ÊÙ¿ÛÂÈ, ÌÂ ÙË ‚Ô‹ıÂÈ· ÏÔÁÈÛÌÈÎÔ‡, Ù· 3,000 dpi (120 dots/mm).

B. TÂ¯ÓÔÏÔÁ›· AÂÈÎfiÓÈÛË˜ ÙË˜ °Ú·ÊÈÎ‹˜ ¶ÏËÚÔÊÔÚ›·˜ - MÔÓ¿‰Â˜ EÍfi‰Ô˘
(Output Graphics Devices - Technology)

H ··›ÙËÛË ÁÈ· ÔÈfiÙËÙ· Û¯Â‰›·ÛË˜ Î·ıÔÚ›˙ÂÈ Î·È Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ ÂÚÈ-
ÊÂÚÂÈ·ÎÔ‡ ·ÂÈÎfiÓÈÛË˜. ™ÙÔÓ ÙÔÌ¤· ·˘ÙfiÓ Ë ‰È·ÎÚÈÙÈÎ‹ ÈÎ·ÓfiÙËÙ· (.¯. 800 dpi), ÙÔ
Ï‹ıÔ˜ ÙˆÓ ¯ÚˆÌ¿ÙˆÓ (.¯. 32 ∫) Î·È Ë ÌÓ‹ÌË ÙË˜ Û˘ÛÎÂ˘‹˜ (.¯. 4 MByte) ·ÔÙÂ-
ÏÔ‡Ó ÙÔ˘˜ ‚·ÛÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ ÂÈÏÔÁ‹˜.

B1. Hard-Copy Output Devices

EÎÙ˘ˆÙ‹˜ (printer)

O ÂÎÙ˘ˆÙ‹˜ ·ÔÙÂÏÂ› ¤Ó· ¯·Ú·ÎÙËÚÈÛÙÈÎfi ·Ú¿‰ÂÈÁÌ· ÂÚÈÊÂÚÂÈ·ÎÔ‡ Ô˘ ‰¤-
¯ÂÙ·È Î·È ·ÂÈÎÔÓ›˙ÂÈ ÁÚ·ÊÈÎ‹ ÏËÚÔÊÔÚ›· ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙÔ˘ „ËÊÈ‰ˆÙÔ‡. H
·fi‰ÔÛË ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ (ÂÈÎfiÓˆÓ ‹ Û¯Â‰›ˆÓ) ÂÈÙ˘Á¯¿ÓÂÙ·È, Â›ÙÂ Ì¤-
Ûˆ ÙˆÓ ÂÈ‰ÈÎÒÓ ¯·Ú·ÎÙ‹ÚˆÓ Ô˘ ˘ÔÛÙËÚ›˙Ô˘Ó ÙÔ Û‡ÛÙËÌ·, Â›ÙÂ ÌÂ ÙËÓ ÂÎÙ‡ˆ-
ÛË ÎÔ˘Î›‰ˆÓ (dots), Â›ÙÂ ÌÂ ÙË ¯Ú‹ÛË ·ÎÙ›ÓˆÓ laser ¯·ÌËÏ‹˜ ÈÛ¯‡Ô˜, Â›ÙÂ ÌÂ ¤Î¯˘-
ÛË ÌÂÏ¿ÓË˜.
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AÓÙ›ÛÙÔÈ¯·, ÔÈ ÂÎÙ˘ˆÙ¤˜ ‰È·ÎÚ›ÓÔÓÙ·È ÛÙÔ˘˜ ·ÏÈ¿˜ ÙÂ¯ÓÔÏÔÁ›·˜ ÎÚÔ˘ÛÙÈÎÔ‡˜
ÂÎÙ˘ˆÙ¤˜ Ì·ÚÁ·Ú›Ù·˜ ‹ ËÌÈÛÊ·ÈÚ›Ô˘ (impact printers), ÙÔ˘˜ ÂÎÙ˘ˆÙ¤˜ Ì‹ÙÚ·˜
ÎÔ˘Î›‰ˆÓ (dot-matrix printers), ÙÔ˘˜ ÂÎÙ˘ˆÙ¤˜ laser Î·È ÙÔ˘˜ ÂÎÙ˘ˆÙ¤˜ „ÂÎ·-
ÛÌÔ‡ ÌÂÏ¿ÓË˜ (ink-jet printers). 

™ÙÔ˘˜ ¤Á¯ÚˆÌÔ˘˜ ÂÎÙ˘ˆÙ¤˜ „ÂÎ·ÛÌÔ‡, Ë ¤Á¯ÚˆÌË ÂÎÙ‡ˆÛË ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ
ÙË Ì›ÍË ÌÂÏ¿ÓË˜ ·fi Ù· ¯ÚÒÌ·Ù· Î›ÙÚÈÓÔ, ÎfiÎÎÈÓÔ Î·È Î˘·Ófi. EÈÏ¤ÔÓ, ÁÈ· ÔÈÎÔ-
ÓÔÌ›· ¯ÚfiÓÔ˘ Î·È ¯ÚÒÌ·ÙÔ˜, ‰È·Ù›ıÂÙ·È Î·È Ì·‡ÚÔ ÌÂÏ¿ÓÈ.

EÈ‰ÈÎfiÙÂÚ·: 

ñ OÈ line printers (band printers) ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ¯·ÌËÏ‹˜ ·Ó¿Ï˘ÛË˜ ÁÚ·-
ÊÈÎ¤˜ ·ÚÔ˘ÛÈ¿ÛÂÈ˜.

ñ OÈ dot-matrix printers ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ¯·ÌËÏ‹˜ Î·È Ì¤ÛË˜ ÔÈfiÙËÙ·˜ ·-
ÚÔ˘ÛÈ¿ÛÂÈ˜. ™ÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹ ÁÈ· Î·ı¤Ó· ASCII ‹ ÁÚ·ÊÈÎfi ¯·Ú·ÎÙ‹Ú· ‰È·-
Ù›ıÂÙ·È ¤Ó·˜ Î¿ÔÈÔ˜ ·ÚÈıÌfi˜ ÎÔ˘Î›‰ˆÓ (pins). °È· ·Ú¿‰ÂÈÁÌ·, ¤Ó·˜ dot-matrix
printer ÌÂ ·Ó¿Ï˘ÛË 7 lines x 5 dots per line ‰È·ı¤ÙÂÈ 35 ÎÔ˘Î›‰Â˜ ÁÈ· Î·ı¤Ó· ¯·-
Ú·ÎÙ‹Ú·.

ñ OÈ laser graphics printers ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ˘„ËÏ‹˜ ·Ó¿Ï˘ÛË˜ ·ÛÚfiÌ·˘-
ÚÂ˜ ÂÈÎfiÓÂ˜. MÂÚÈÎ¤˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ¤˜ ·Ó·Ï‡ÛÂÈ˜ ·Ó·Ê¤ÚÔÓÙ·È ÛÂ 240, 300, 480,
560, 800, 1024 dpi [EÈÎ. 2.1].

ñ OÈ daisy-wheel printers ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÔÏ‡ Î·Ï‹˜ ÔÈfiÙËÙ·˜ ÁÚ·ÊÈÎ¤˜
·ÚÔ˘ÛÈ¿ÛÂÈ˜.

ñ OÈ ink-jet printers ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÔÏ‡ ˘„ËÏ‹˜ ÔÈfiÙËÙ·˜ ¤Á¯ÚˆÌÂ˜ ÂÈ-
ÎfiÓÂ˜ ÌÂ ·Ó¿Ï˘ÛË Ì¤¯ÚÈ Î·È 2,200 dpi.
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A˘ÙfiÌ·ÙÔ˜ ™¯Â‰È·ÛÙ‹˜ (plotter)

O ·˘ÙfiÌ·ÙÔ˜ Û¯Â‰È·ÛÙ‹˜, Û‡ÌÊˆÓ· ÌÂ ÙË ‚È‚ÏÈÔÁÚ·Ê›· [Hartke et al., 1978], ·Ô-
ÙÂÏÂ› ¤Ó· Î·ÏÏÈÁÚ·ÊÈÎfi ÂÚÈÊÂÚÂÈ·Îfi (calligraphic device) ‰ÈfiÙÈ ·Ú¿ÁÂÈ Û¯Â‰È¿-
ÛÂÈ˜ ÔÈfiÙËÙ·˜. ŒÓ·˜ ·˘ÙfiÌ·ÙÔ˜ Û¯Â‰È·ÛÙ‹˜ ¤¯ÂÈ ˘„ËÏfi ÎfiÛÙÔ˜ ·ÁÔÚ¿˜ Î·È Û˘ÓÙ‹-
ÚËÛË˜, ÂÓÒ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Â˘Ú‡Ù·Ù· ÛÙË ·Ú·ÁˆÁ‹ ıÂÌ·ÙÈÎÒÓ ¯·ÚÙÒÓ Î·È ‰È·-
ÁÚ·ÌÌ¿ÙˆÓ ÛÙ· Û˘ÛÙ‹Ì·Ù· ÁÂˆÁÚ·ÊÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ Î·È ÙË ¯·ÚÙÔÁÚ·Ê›·. 

¢È·ÎÚ›ÓÔÓÙ·È ÙÚÂÈ˜ Î·ÙËÁÔÚ›Â˜ ·˘ÙfiÌ·ÙˆÓ Û¯Â‰È·ÛÙÒÓ:

ñ OÈ drum plotters Ô˘ ıÂˆÚÔ‡ÓÙ·È Î·Ù¿ÏÏËÏÔÈ ÁÈ· Ì¤ÛË˜ ÔÈfiÙËÙ·˜ ÁÚ·ÊÈÎ¤˜ ·-
ÚÔ˘ÛÈ¿ÛÂÈ˜. ™Â ·˘Ù¿ Ù· ÂÚÈÊÂÚÂÈ·Î¿ ÙÔ ¯·ÚÙ› ‹ Ë ‰È·Ê¿ÓÂÈ· ÌÂÙ·ÎÈÓÂ›Ù·È ÛÂ ÌÈ·
ÌÔÓ¿¯· Î·ÙÂ‡ı˘ÓÛË Î·È Ë ¤ÓÓ· ‹ ÔÈ ¤ÓÓÂ˜ Î·Ù¿ ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë Î¿ıÂÙË Î·ÙÂ‡-
ı˘ÓÛË.

ñ OÈ flatbed plotters Ô˘ ıÂˆÚÔ‡ÓÙ·È Î·Ù¿ÏÏËÏÔÈ ÁÈ· ˘„ËÏ‹˜ ÔÈfiÙËÙ·˜ ÁÚ·ÊÈÎ¤˜
·ÚÔ˘ÛÈ¿ÛÂÈ˜. ™Â ·˘Ù¿ Ù· ÂÚÈÊÂÚÂÈ·Î¿ ˘¿Ú¯ÂÈ Ë ‰˘Ó·ÙfiÙËÙ· Ë ¤ÓÓ· Ó· ÌÂ-
Ù·ÎÈÓÂ›Ù·È ÛÂ ‰‡Ô ÔÚıÔÁÒÓÈÂ˜ Î·ÙÂ˘ı‡ÓÛÂÈ˜, ÂÓÒ ÙÔ Ì¤ÛÔ Î·Ù·¯ÒÚÈÛË˜ ÙË˜ ÂÈÎfi-
Ó·˜ (¯·ÚÙ›, ‰È·Ê¿ÓÂÈ·, Î.Ï.) ·Ú·Ì¤ÓÂÈ ÛÙ·ıÂÚfi Î·È ÔÚÈ˙fiÓÙÈÔ.

ñ OÈ electrostatic plotters (raster plotters) Ô˘ ıÂˆÚÔ‡ÓÙ·È Î·Ù¿ÏÏËÏÔÈ ÁÈ· ˘„ËÏ‹˜
ÔÈfiÙËÙ·˜ ¤Á¯ÚˆÌÂ˜ ÂÈÎfiÓÂ˜ ÌÂ ·Ó¿Ï˘ÛË Ì¤¯ÚÈ Î·È 800 dpi.

B2. Soft-Copy Display Devices (OıfiÓÂ˜)

TfiÛÔ Ë ‰È·‰ÈÎ·Û›· ‰ËÌÈÔ˘ÚÁ›·˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜, fiÛÔ Î·È ÔÈ ·Ú¿ÌÂ-
ÙÚÔÈ Ô˘ Î·ıÔÚ›˙Ô˘Ó ÙËÓ ÔÈfiÙËÙ· ÙË˜ ·ÂÈÎfiÓÈÛË˜ (persistence time, resolution,
aspect ratio), ¤¯Ô˘Ó ˆ˜ ÛËÌÂ›Ô ·Ó·ÊÔÚ¿˜ Ì›· Û˘ÛÎÂ˘‹ ÚÔ‚ÔÏ‹˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏË-
ÚÔÊÔÚ›·˜ Ô˘ ÔÓÔÌ¿˙ÂÙ·È ÔıfiÓË (display device). OÈ Û‡Á¯ÚÔÓÂ˜ ÔıfiÓÂ˜ ¯ÚËÛÈÌÔ-
ÔÈÔ‡Ó, Â›ÙÂ ÙËÓ ÙÂ¯ÓÔÏÔÁ›· ÙˆÓ Û˘Ì·ÁÒÓ ˘ÏÈÎÒÓ (solid-state), Â›ÙÂ ÙËÓ ·Ú·‰Ô-
ÛÈ·Î‹ ÙÂ¯ÓÔÏÔÁ›· ÙÔ˘ Î·ıÔ‰ÈÎÔ‡ ÛˆÏ‹Ó· (CRT).

™‡ÌÊˆÓ· ÌÂ ÙËÓ CRT ÙÂ¯ÓÔÏÔÁ›·, ÙÚÂÈ˜ ‰¤ÛÌÂ˜ ·ÚÓËÙÈÎ¿ ÊÔÚÙÈÛÌ¤ÓˆÓ ËÏÂÎÙÚÔ-
Ó›ˆÓ (RGB ray beams) ·Ú¿ÁÔÓÙ·È ÛÂ ËÏÂÎÙÚfi‰È· (‰ËÏ. Î·ıfi‰Ô˘˜) ÛÙÔ ¤Ó· ¿ÎÚÔ
ÂÓfi˜ ÛˆÏ‹Ó· ÎÂÓÔ‡ ·¤ÚÔ˜ Î·È Î·ÙÂ˘ı‡ÓÔÓÙ·È, Ì¤Ûˆ ÂÓfi˜ ËÏÂÎÙÚÔÛÙ·ÙÈÎÔ‡ ‹ Ì·-
ÁÓËÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÂÛÙ›·ÛË˜ Î·È ÂÎÙÚÔ‹˜, ÛÂ ÂÈ‰ÈÎ¿ ıÂÙÈÎ¿ ÂÈÛÙÚˆÌ¤ÓË ÂÈÊ¿-
ÓÂÈ· ÊˆÛÊfiÚÔ˘ Ô˘ Î·Ï‡ÙÂÈ ÙËÓ ÔıfiÓË ÛÙÔ ¿ÏÏÔ ¿ÎÚÔ ÙÔ˘ ÛˆÏ‹Ó·.

AÚ¯ÈÎ¿, ÙÔ Û˘ÁÎÂÓÙÚˆÙÈÎfi Û‡ÛÙËÌ· ÂÛÙ›·ÛË˜ (focusing system) ÂÈÎÂÓÙÚÒÓÂÈ-
ÂÛÙÈ¿˙ÂÈ ÙË ‰¤ÛÌË ÙˆÓ ËÏÂÎÙÚÔÓ›ˆÓ ¤ÙÛÈ ÒÛÙÂ fiÙ·Ó ·˘Ù¿ Û˘Ó·ÓÙÔ‡Ó ÙËÓ ÔıfiÓË Ó·
¤¯Ô˘Ó ÌÂÙ·ÙÚ·Â› ÛÂ Ì›· ÌÈÎÚ‹ ÎÔ˘Î›‰· (dot). AÎÔÏÔ‡ıˆ˜, ÙÔ Î·ÙÂ˘ı˘ÓÙ‹ÚÈÔ Û‡-
ÛÙËÌ· ÂÎÙÚÔ‹˜ (deflection system), Ô˘ ·ÔÙÂÏÂ›Ù·È ·fi ‰‡Ô ˙Â˘Á¿ÚÈ· Ï·ÎÒÓ
(plates), ¤Ó· ÔÚÈ˙fiÓÙÈÔ Î·È ¤Ó· Î·Ù·ÎfiÚ˘ÊÔ, Î·ÙÂ˘ı‡ÓÂÈ ÙË ‰¤ÛÌË ÙˆÓ ËÏÂÎÙÚÔÓ›ˆÓ
ÛÂ ÔÔÈ·‰‹ÔÙÂ ÛËÌÂ›Ô Â› ÙË˜ ÔıfiÓË˜ [EÈÎ. 2.2]. 

H ‰È·¯Â›ÚÈÛË ÙË˜ ‰¤ÛÌË˜ ÙˆÓ ËÏÂÎÙÚÔÓ›ˆÓ ÛÙËÚ›˙ÂÙ·È ÛÙÔ ÁÂÁÔÓfi˜ fiÙÈ ·˘Ù‹ Â›Ó·È
·ÚÓËÙÈÎ¿ ÊÔÚÙÈÛÌ¤ÓË Î·È Û˘ÓÂÒ˜ Â›Ó·È Â˘·›ÛıËÙË ÛÙÈ˜ ËÏÂÎÙÚÔÛÙ·ÙÈÎ¤˜ ‹ Ì·ÁÓË-
ÙÈÎ¤˜ ÂÈÚÚÔ¤˜ ÙÔ˘ Û˘ÁÎÂÓÙÚˆÙÈÎÔ‡ Î·È ÙÔ˘ Î·ÙÂ˘ı˘ÓÙËÚ›Ô˘ Û˘ÛÙ‹Ì·ÙÔ˜.
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EÈÎfiÓ· 2.2 HÏÂÎÙÚÔÛÙ·ÙÈÎ‹ K·ıÔ‰‹ÁËÛË ÙË˜ OÌ¿‰·˜ ÙˆÓ AÚÓËÙÈÎ¿ ºÔÚÙÈÛÌ¤ÓˆÓ 

HÏÂÎÙÚÔÓ›ˆÓ ÛÂ Ì›· CRT Û˘ÛÎÂ˘‹ (Focusing & Deflection Systems)

ŸÙ·Ó Ë ·fiÏ˘Ù· ÂÏÂÁ¯fiÌÂÓË Î·È Î·ÙÂ˘ı˘ÓfiÌÂÓË ÔÌ¿‰· ËÏÂÎÙÚÔÓ›ˆÓ Û˘Ó·ÓÙ¿ÂÈ
ÙËÓ ÔıfiÓË, ‰ËÌÈÔ˘ÚÁÂ›Ù·È ¤Ó· ÊˆÙÂÈÓfi ÌÈÎÚfi ÛËÌ¿‰È (light-spot) ÂÍ·ÈÙ›·˜ ÙÔ˘ Êˆ-
ÛÊfiÚÔ˘ Ô˘ Î·Ï‡ÙÂÈ ÙËÓ ÔıfiÓË. BÂ‚·›ˆ˜, fiÙ·Ó ÙÔ light-spot ‰ÂÓ Â›Ó·È ·ÚÎÂÙ¿ Êˆ-
ÙÂÈÓfi, ·˘Ùfi ÔÊÂ›ÏÂÙ·È ÛÙ· Ï›Á· Û¯ÂÙÈÎ¿ ËÏÂÎÙÚfiÓÈ· Ô˘ ÙÂÏÈÎ¿ ÊÙ¿ÓÔ˘Ó Ì¤¯ÚÈ ÙËÓ
ÔıfiÓË. H ‰È¿ÚÎÂÈ· ÙÔ˘ light spot Â›Ó·È Û¯ÂÙÈÎ¿ ÌÈÎÚ‹ ÌÈ· Î·È Ë ‰¤ÛÌË ËÏÂÎÙÚÔÓ›ˆÓ
ÌÂÙ·ÎÈÓÂ›Ù·È Û˘ÓÂ¯Ò˜ ÛÂ ¿ÏÏÂ˜ ı¤ÛÂÈ˜ Â› ÙË˜ ÔıfiÓË˜ Î·È ÔÓÔÌ¿˙ÂÙ·È ¯ÚfiÓÔ˜ ÂÈ-
ÌÔÓ‹˜ (persistence time). ™˘Ó‹ıˆ˜, Ô ¯ÚfiÓÔ˜ ÂÈÌÔÓ‹˜ ÙˆÓ light-spots ‰È·ÚÎÂ› ÎÏ¿-
ÛÌ·Ù· ÙÔ˘ ‰Â˘ÙÂÚÔÏ¤ÙÔ˘, ·Ó¿ÏÔÁ· ÌÂ ÙÔÓ Ù‡Ô ÙÔ˘ ÊˆÛÊfiÚÔ˘ Ô˘ Î·Ï‡ÙÂÈ ÙËÓ
ÔıfiÓË. ™˘ÓÂÒ˜, ÂÈ‚¿ÏÏÂÙ·È Ì›· Û˘ÓÂ¯‹˜ Û¿ÚˆÛË ÙË˜ ÔıfiÓË˜ (refreshing) ÌÂ ÛÙfi-
¯Ô ÙË ¯ÚÔÓÈÎ‹ Û˘Ó¤¯ÂÈ· ÙË˜ ÂÈÎfiÓ·˜-ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜. M›· Û˘ÓËıÈÛÌ¤ÓË Û¿-
ÚˆÛË ¤¯ÂÈ Û˘¯ÓfiÙËÙ· 70 ÊÔÚ¤˜ ÙÔ ‰Â˘ÙÂÚfiÏÂÙÔ.

Afi Ù· CRT Û˘ÛÙ‹Ì·Ù·, ÂÎÂ›Ó· Ô˘ ‚·Û›˙ÔÓÙ·È ÛÙËÓ ÈÔ ¿Óˆ ÙÂ¯ÓÈÎ‹ ÙË˜ Û˘-
ÓÂ¯Ô‡˜ Û¿ÚˆÛË˜ ÙË˜ ÔıfiÓË˜, Â›Ó·È Ù· Ï¤ÔÓ Î·Ù¿ÏÏËÏ· ÁÈ· ‰È·ÏÔÁÈÎ¿-‰È·‰Ú·ÛÙÈ-
Î¿ ÁÚ·ÊÈÎ¿ ÂÚÈ‚¿ÏÏÔÓÙ· Î·È ÔÓÔÌ¿˙ÔÓÙ·È refresh CRT devices. AÓÙÈı¤Ùˆ˜, ¿Ï-
Ï· Û˘ÛÙ‹Ì·Ù· ÛÙËÚ›˙ÔÓÙ·È ÛÙËÓ ·Ôı‹ÎÂ˘ÛË ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÛÙÔ ÂÛˆ-
ÙÂÚÈÎfi ÙË˜ CRT Û˘ÛÎÂ˘‹˜. Afi Ù· Û˘ÛÙ‹Ì·Ù· ·˘Ù¿ ÍÂ¯ˆÚ›˙Ô˘Ó Ù· DVST CRT
devices (direct-view storage tube) Ô˘ ·ÔıËÎÂ‡Ô˘Ó ÙË ÁÚ·ÊÈÎ‹ ÏËÚÔÊÔÚ›· ˆ˜
Î·Ù·ÓÔÌ‹ ÊfiÚÙÈÛË˜ ·ÎÚÈ‚Ò˜ ÛÙÔ ›Ûˆ Ì¤ÚÔ˜ ÙË˜ Î·Ï˘ÌÌ¤ÓË˜ ÌÂ ÊÒÛÊÔÚÔ Ôıfi-
ÓË˜. 

T· DVST ÂÚÈÊÂÚÂÈ·Î¿ ıÂˆÚÔ‡ÓÙ·È ˆ˜ Î·ÏÏÈÁÚ·ÊÈÎ¿ ÂÚÈÊÂÚÂÈ·Î¿ ÔÈfiÙË-
ÙÔ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÙÂ¯ÓÔÏÔÁ›· ÙËÏÂfiÚ·ÛË˜. T· Î˘ÚÈfiÙÂÚ· ÏÂÔÓÂÎÙ‹Ì·Ù·
ÙˆÓ DVST displays Â›Ó·È ÙÔ ÌÈÎÚfi ÎfiÛÙÔ˜, Ë ˘„ËÏ‹ ·Ó¿Ï˘ÛË, Î·È Ë ·ÚÔ˘Û›·ÛË
ÁÚ·ÌÌÒÓ ¯ˆÚ›˜ ÚÔ‚Ï‹Ì·Ù· Â˘ı˘ÁÚ·ÌÌ›·˜. ¢ËÏ·‰‹, Ù· Û˘ÛÙ‹Ì·Ù· ·˘Ù¿ ¤¯Ô˘Ó
‰˘Ó·ÙfiÙËÙ· ÁÈ· ·Ú¿ÛÙ·ÛË ÁÚ·ÌÌÒÓ ÌÂ ·fiÏ˘ÙË Â˘ı˘ÁÚ·ÌÌ›· (straight lines),
¿Ú· ‰˘Ó·ÙfiÙËÙ· ÁÈ· ·Ú¿ÛÙ·ÛË 2-D Î·È 3-D ÈÛÙÔÁÚ·ÌÌ¿ÙˆÓ (vector-like ‰È·-
ÁÚ¿ÌÌ·Ù·).
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AÓÙ›ÛÙÔÈ¯·, Ù· Î˘ÚÈfiÙÂÚ· ÌÂÈÔÓÂÎÙ‹Ì·Ù¿ ÙÔ˘˜ Â›Ó·È:

ñ A‰˘Ó·Ì›· ˘ÔÛÙ‹ÚÈÍË˜ ‰È·‰ÈÎ·ÛÈÒÓ ‘Û‚ËÛ›Ì·ÙÔ˜’ ÙÌËÌ¿ÙˆÓ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏË-
ÚÔÊÔÚ›·˜ Î·Ù’ ÂÈÏÔÁ‹.

ñ A‰˘Ó·Ì›· ÂÓËÌ¤ÚˆÛË˜ (ÙÚÔÔÔ›ËÛË˜) ÙÌËÌ¿ÙˆÓ ÙË˜ ÂÈÎfiÓ·˜. TÔÓ›˙ÂÙ·È fiÙÈ Î¿-
ıÂ ·ÏÏ·Á‹ ¿Óˆ ÛÙËÓ ÂÈÎfiÓ· ··ÈÙÂ› Î·ıÔÏÈÎfi ‘Û‚‹ÛÈÌÔ’ Î·È Â·Ó·Û¯Â‰›·ÛË ÙË˜
ÂÈÎfiÓ·˜ ·’ ÙËÓ ·Ú¯‹.

ñ H ÂÈÎfiÓ· fiÙ·Ó ‰ËÌÈÔ˘ÚÁËıÂ› ‰È·ÙËÚÂ›Ù·È ·Ó·ÁÎ·ÛÙÈÎ¿ ÁÈ· Ì›· ÒÚ· ÂÚ›Ô˘. A˘-
Ùfi ·ÔÙÂÏÂ› ÛÔ‚·Úfi ÌÂÈÔÓ¤ÎÙËÌ· ÁÈ· ‰È·‰Ú·ÛÙÈÎ¤˜ ÂÊ·ÚÌÔÁ¤˜ ÁÚ·ÊÈÎÒÓ, ÂÊ·Ú-
ÌÔÁ¤˜ animation, Î.Ï.

ñ T¤ÏÔ˜, Ù· DVST ÂÚÈÊÂÚÂÈ·Î¿ ‰ÂÓ ÎÚ›ÓÔÓÙ·È Î·Ù¿ÏÏËÏ· ÁÈ· ÙÂÚÌ·ÙÈÎ¿ Ù‡Ô˘
ASCII. 

B·ÛÈÎ¿ ™ÙÔÈ¯Â›· ÙˆÓ DVST ¶ÂÚÈÊÂÚÂÈ·ÎÒÓ

T· ‚·ÛÈÎ¿ ÛÙÔÈ¯Â›· ÙˆÓ DVST ÂÚÈÊÂÚÂÈ·ÎÒÓ Â›Ó·È: ¤Ó· Ï¤ÁÌ· ·Ôı‹ÎÂ˘ÛË˜
ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ (storage grid), Ì›· ÔıfiÓË ÊˆÛÊfiÚÔ˘ ÌÂ ‰˘Ó·ÙfiÙËÙ· Ó·
ÎÚ·Ù¿ÂÈ Ì¤¯ÚÈ Î·È Ì›· ÒÚ· ÙËÓ ÂÈÎfiÓ· (phosphor display screen), Ì›· ‰¤ÛÌË ·ÚÓË-
ÙÈÎÒ˜ ÊÔÚÙÈÛÌ¤ÓˆÓ ËÏÂÎÙÚÔÓ›ˆÓ (electron beam) Î·È ¤Ó· ÈÛÙÔÏ¤ÙÔ Ì·˙ÈÎ‹˜ ·Ú·-
ÁˆÁ‹˜ ËÏÂÎÙÚÔÓ›ˆÓ (flood gun).

ŒÙÛÈ, Î·ıÒ˜ Ë ‰¤ÛÌË ËÏÂÎÙÚÔÓ›ˆÓ ¯Ù˘¿ÂÈ ÙÔ Ï¤ÁÌ· ·Ôı‹ÎÂ˘ÛË˜ ‰ËÌÈÔ˘ÚÁÂ›-
Ù·È Ì›· ÂÈÎfiÓ· ÌÂ ıÂÙÈÎ‹ ¯Ú¤ˆÛË. TÔ ÈÛÙÔÏ¤ÙÔ Ì·˙ÈÎ‹˜ ·Ú·ÁˆÁ‹˜ ËÏÂÎÙÚÔÓ›ˆÓ
Û·ÚÒÓÂÈ Û˘ÓÂ¯Ò˜ ÔÏfiÎÏËÚË ÙËÓ ÔıfiÓË ÌÂ ¯·ÌËÏ‹˜ ÂÓ¤ÚÁÂÈ·˜ ËÏÂÎÙÚfiÓÈ· Î·È ÚÔ-
Î·ÏÂ› ÙË ÌÂÙ·ÊÔÚ¿ ÙË˜ ÌÂ ıÂÙÈÎ‹ ¯Ú¤ˆÛË ÂÈÎfiÓ·˜ ÛÙËÓ ÔıfiÓË, fiÔ˘ Î·È ·Ú·Ì¤ÓÂÈ
ÔÚ·Ù‹ ÁÈ· Ì›· ÂÚ›Ô˘ ÒÚ·. °È· Ó· ‘Û‚ËÛÙÂ›’ Ë ÂÈÎfiÓ· ·Ô‰›‰ÂÙ·È ÛÂ ÔÏfiÎÏËÚÔ ÙÔ
Ï¤ÁÌ· ·Ôı‹ÎÂ˘ÛË˜ ÌÈ· Î·ıÔÏÈÎ‹ ıÂÙÈÎ‹ ¯Ú¤ˆÛË, ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ·ÚÔ˘Û›·-
ÛË Ì›·˜ ¿ÛÚË˜ Ï¿Ì„Ë˜ ÚÈÓ Ë ÔıfiÓË Û‚‹ÛÂÈ ÔÚÈÛÙÈÎ¿.

¶ÚÒÙË Ë Tektronix ÙÔ 1968 ·ÚÔ˘Û›·ÛÂ ÙËÓ DVST ÙÂ¯ÓÔÏÔÁ›·. ŒÓ· ¯·Ú·ÎÙËÚÈ-
ÛÙÈÎfi ·Ú¿‰ÂÈÁÌ· DVST ÂÚÈÊÂÚÂÈ·ÎÔ‡ Â›Ó·È ÙÔ ÁÓˆÛÙfi Tektronix 4010.

™‡ÁÎÚÈÛË DVST CRT Î·È Refresh CRT TÂ¯ÓÔÏÔÁ›·˜

§›ÁÔ ÚÈÓ ÙËÓ ·Ó·Ï˘ÙÈÎ‹ ·ÚÔ˘Û›·ÛË ÙˆÓ ‚·ÛÈÎÒÓ Î·ÙËÁÔÚÈÒÓ CRT ·ÂÈÎÔÓ›-
ÛÂˆÓ Î·È ÂÚÈÊÂÚÂÈ·ÎÒÓ, ¤Ó·˜ Û¯ÔÏÈ·ÛÌfi˜ ÙË˜ Î˘ÚÈfiÙÂÚË˜ ‰È·ÊÔÚ¿˜ ÙˆÓ DVST
CRT ÂÚÈÊÂÚÂÈ·ÎÒÓ ÛÂ Û¯¤ÛË ÌÂ Ù· refresh CRT ÂÚÈÊÂÚÂÈ·Î¿, ‰ËÏ·‰‹ Ù·
random/vector CRT Î·È Ù· raster CRT ÂÚÈÊÂÚÂÈ·Î¿, ıÂˆÚÂ›Ù·È ·Ó·ÁÎ·›Ô˜.

H ‚·ÛÈÎ‹ ‰È·ÊÔÚ¿ ÙˆÓ DVST Î·È refresh CRT ÂÚÈÊÂÚÂÈ·ÎÒÓ Â›Ó·È fiÙÈ Ë ÔıfiÓË
ÛÙ· refresh CRT - ÛÂ ·ÓÙ›ıÂÛË ÌÂ Ù· DVST CRT - Û·ÚÒÓÂÙ·È Û˘ÓÂ¯Ò˜, ÂÓÒ ·-
Ú¿ÏÏËÏ· ÙÔ ˘ÏÈÎfi Ù‡Ô˘ ÊˆÛÊfiÚÔ˘ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ‰È·ÚÎÂ› ÔÏ‡ Ï›ÁÔ ¯ÚfiÓÔ.
™˘ÓÂÒ˜, ÛÙ· refresh CRT ÂÚÈÊÂÚÂÈ·Î¿ ÁÈ· Ó· ‰ËÌÈÔ˘ÚÁËıÂ› Ì›· ÂÈÎfiÓ· Û˘ÓÂ¯Ò˜
ÔÚ·Ù‹ ·fi ÙÔ ·ÓıÚÒÈÓÔ Ì¿ÙÈ Ú¤ÂÈ Ó· Í·Ó·Û¯Â‰È¿˙ÂÙ·È ÛÙËÓ ÔıfiÓË Ë fiÔÈ· ÁÚ·-
ÊÈÎ‹ ÏËÚÔÊÔÚ›· ÙÔ˘Ï¿¯ÈÛÙÔÓ 30 ÊÔÚ¤˜ ÙÔ ‰Â˘ÙÂÚfiÏÂÙÔ. TÔ Ï‹ıÔ˜ ·˘Ùfi ÙˆÓ ·Ó·-
ÓÂÒÛÂˆÓ (Û·ÚÒÛÂˆÓ) ÙË˜ ÔıfiÓË˜ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÂÓfi˜ ‰Â˘ÙÂÚÔÏ¤ÙÔ˘ ÂËÚÂ¿˙ÂÈ
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∂ÈÎfiÓ· 2.3 ¢È·Ó˘ÛÌ·ÙÈÎ¤˜ AÂÈÎÔÓ›ÛÂÈ˜

ÛËÌ·ÓÙÈÎ¿ ÙËÓ ÔÈfiÙËÙ· ·ÂÈÎfiÓÈÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ Î·È Â›Ó·È Â˘Ú‡Ù·-
Ù· ÁÓˆÛÙfi ˆ˜ Ú˘ıÌfi˜ ·Ó·Ó¤ˆÛË˜ (Û¿ÚˆÛË˜) ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÙÔ˘ Û˘ÛÙ‹-
Ì·ÙÔ˜ ·ÂÈÎfiÓÈÛË˜ (refresh rate).

E›Ó·È ÁÂÁÔÓfi˜ fiÙÈ ÛÙÈ˜ H¶A Î·È ÙËÓ E˘ÚÒË Ù· Û˘ÛÙ‹Ì·Ù· ·ÂÈÎfiÓÈÛË˜ ¯ÚËÛÈ-
ÌÔÔÈÔ‡Ó ‰È·ÊÔÚÂÙÈÎÔ‡˜ Ú˘ıÌÔ‡˜ ·Ó·Ó¤ˆÛË˜. BÂ‚·›ˆ˜, ÛÂ Î·ÌÈ¿ ÂÚ›ÙˆÛË ‰ÂÓ
Û˘Ó·ÓÙÒÓÙ·È Û˘ÛÙ‹Ì·Ù· ÌÂ refresh rate < 30, ‰ÈfiÙÈ ¤ÙÛÈ ‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È ÚÔ‚Ï‹Ì·-
Ù· ÛÙËÓ ·ÚÔ˘Û›·ÛË Î·È ÙË ÊˆÙÂÈÓfiÙËÙ· ÙË˜ ÂÈÎfiÓ·˜. ¶Ú¿ÁÌ·ÙÈ, fiÙ·Ó ¤Ó· Û‡ÛÙËÌ·
·ÂÈÎfiÓÈÛË˜ ¤¯ÂÈ Ú˘ıÌfi ·Ó·Ó¤ˆÛË˜ < 30, ·˘Ùfi ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙÔ ·ÓıÚÒÈÓÔ
Ì¿ÙÈ Ô˘ ÎÔÈÙ¿ÂÈ ÚÔ˜ ÙËÓ ÔıfiÓË Ó· ·ÓÙÈÏ·Ì‚¿ÓÂÙ·È ¤Ó· ÙÚÂÌÔ‡ÏÈ·ÛÌ· ÙË˜ ÂÈÎfiÓ·˜,
ÁÓˆÛÙfi ˆ˜ flickering.

AÎÔÏÔ˘ıÂ› Ë ·ÚÔ˘Û›·ÛË ÙˆÓ ‰‡Ô ‚·ÛÈÎÒÓ refresh CRT ÂÚÈÊÂÚÂÈ·ÎÒÓ. OÈ
·ÂÈÎÔÓ›ÛÂÈ˜ Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÙ· ÂÚÈÊÂÚÂÈ·Î¿ ·˘Ù¿ ¯·Ú·ÎÙËÚ›˙ÔÓÙ·È ˆ˜ ÁÚ·ÊÈ-
Î¤˜ ·ÂÈÎÔÓ›ÛÂÈ˜ ‰È·Ó˘ÛÌ·ÙÈÎ‹˜ (random/vector-scan) Î·È „ËÊÈ‰ˆÙ‹˜ (raster-scan)
ÌÔÚÊ‹˜ ·ÓÙ›ÛÙÔÈ¯·.

Random/Vector-Scan AÂÈÎÔÓ›ÛÂÈ˜ 
(°Ú·ÊÈÎ¤˜ AÂÈÎÔÓ›ÛÂÈ˜ ¢È·Ó˘ÛÌ·ÙÈÎ‹˜ MÔÚÊ‹˜, CRT Refresh)

T· random/vector Û˘ÛÙ‹Ì·Ù·, Ô˘ ÔÏÏ¤˜ ÊÔÚ¤˜ Û˘Ó·ÓÙÒÓÙ·È ·Ï¿ Î·È ˆ˜ vector
Û˘ÛÙ‹Ì·Ù· (‹ calligraphic, ‹ stroke-writing, ‹ line-drawing), ·Ó‹ÎÔ˘Ó ÛÙËÓ Î·ÙËÁÔ-
Ú›· ÙˆÓ refresh CRT Û˘ÛÙËÌ¿ÙˆÓ ·ÂÈÎfiÓÈÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜. H ‚·ÛÈ-
Î‹ ÊÈÏÔÛÔÊ›· Ô˘ ¯·Ú·ÎÙËÚ›˙ÂÈ ÙÈ˜ ·ÂÈÎÔÓ›ÛÂÈ˜ ÌÂ ·˘Ù¿ Ù· Û˘ÛÙ‹Ì·Ù·, ÛÙËÚ›˙ÂÙ·È
ÛÙË ‰ËÌÈÔ˘ÚÁ›· ÔÏ‡ÏÔÎˆÓ Û¯Â‰›ˆÓ (2-D) Î·È ÌÔÓÙ¤ÏˆÓ (3-D) ÌÂ ÙË ‚Ô‹ıÂÈ· Û¯Â-
ÙÈÎ¿ ÌÈÎÚÒÓ Î·È ÂÂÚ·ÛÌ¤ÓˆÓ Â˘ı‡ÁÚ·ÌÌˆÓ ÙÌËÌ¿ÙˆÓ, ÁÓˆÛÙÒÓ Î·È ˆ˜ line-
segments [EÈÎ. 2.3].

T· random/vector Û˘ÛÙ‹Ì·Ù· ¯ÚËÛÈÌÔÔÈÔ‡Ó ÌÈ· ÂÚÈÔ¯‹ ÙË˜ ÌÓ‹ÌË˜ RAM
Ô˘ ÔÓÔÌ¿˙ÂÙ·È, Û¯Â‰fiÓ ·fi fiÏ· Ù· ÚfiÙ˘· ÁÚ·ÊÈÎ‹˜ (CORE, GKS,
PHIGS+), display file. TÔ display file Â›Ó·È Ô˘ÛÈ·ÛÙÈÎ¿ Ì›· ÂÚÈÔ¯‹ ÌÓ‹ÌË˜
RAM, ÌÂ Û˘ÓÂ¯‹ ·Ó·Ó¤ˆÛË ÙˆÓ 
ÂÚÈÂ¯ÔÌ¤ÓˆÓ ÙË˜, ·ÊÈÂÚˆÌ¤ÓË
ÛÙËÓ ·ÂÈÎfiÓÈÛË ÙË˜ ÁÚ·ÊÈÎ‹˜
ÏËÚÔÊÔÚ›·˜ (refresh display
memory). H ÌÓ‹ÌË ·˘Ù‹ ÂÚÈ¤¯ÂÈ
ÂÓÙÔÏ¤˜ Û¯Â‰›·ÛË˜ line segments
(line-drawing commands), .¯.
“draw a line from A to B”.

H CPU ‹ ¤Ó·˜ ÂÈ‰ÈÎfi˜ ÂÂÍÂÚÁ·-
ÛÙ‹˜ (display processor) ¯ÚËÛÈÌÔ-
ÔÈÂ›Ù·È ÁÈ· ÙËÓ Â›ÛÔ‰Ô ÙˆÓ ÂÓÙÔÏÒÓ
Û¯Â‰›·ÛË˜ ÛÙÔ display file. AÎÔÏÔ‡-
ıˆ˜, ¤Ó·˜ ÂÈ‰ÈÎfi˜ ÂÂÍÂÚÁ·ÛÙ‹˜
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∂ÈÎfiÓ· 2.4 æËÊÈ‰ˆÙ¤˜ AÂÈÎÔÓ›ÛÂÈ˜

(vector-generating) ÂÚÌËÓÂ‡ÂÈ Ù· ÂÚÈÂ¯fiÌÂÓ· ÙÔ˘ display file Î·È ÛÙ¤ÏÓÂÈ ÙËÓ ·Ó·-
ÁÎ·›· ‰È·ÊÔÚ¿ Ù¿ÛË˜ (voltage) ÛÙÔ Î·ÙÂ˘ı˘ÓÙ‹ÚÈÔ Û‡ÛÙËÌ· ÂÎÙÚÔ‹˜ (deflection
system) ÙÔ˘ random/vector ÂÚÈÊÂÚÂÈ·ÎÔ‡, ÌÂÙ·ÎÈÓÒÓÙ·˜ ÙË ‰¤ÛÌË ÙˆÓ ËÏÂÎÙÚÔ-
Ó›ˆÓ ÌÂ Ì›· ·fiÏ˘Ù· Â˘ıÂ›· ÁÚ·ÌÌ‹ (straight line) ·fi ÙÔ ·Ú¯ÈÎfi ÛËÌÂ›Ô (A) ÛÙÔ
ÙÂÏÈÎfi ÛËÌÂ›Ô (B). 

T· random/vector Û˘ÛÙ‹Ì·Ù· Û˘Ó‹ıˆ˜ ¤¯Ô˘Ó Ú˘ıÌfi ·Ó·Ó¤ˆÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜
ÏËÚÔÊÔÚ›·˜ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ·ÂÈÎfiÓÈÛË˜ ·fi 30 ¤ˆ˜ 60 times/sec. 

M›· ‚·ÛÈÎ‹ ‰È·ÊÔÚ¿ ÙˆÓ random/vector Û˘ÛÙËÌ¿ÙˆÓ ·fi Ù· raster Û˘ÛÙ‹Ì·Ù·,
Â›Ó·È fiÙÈ ÛÙ· random/vector Û˘ÛÙ‹Ì·Ù· Ë ‰¤ÛÌË ËÏÂÎÙÚÔÓ›ˆÓ Û·ÚÒÓÂÈ ÌfiÓÔ ÂÎÂ›Ó·
Ù· ÙÌ‹Ì·Ù· ÙË˜ ÔıfiÓË˜ fiÔ˘ ˘¿Ú¯Ô˘Ó straight lines Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· Î¿ıÂ Î‡ÎÏÔ˘
·Ó·Ó¤ˆÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ (refresh cycle). AÓÙ›ıÂÙ·, ÛÙ· raster Û˘ÛÙ‹-
Ì·Ù· Ë Û¿ÚˆÛË Â›Ó·È Î·ıÔÏÈÎ‹ Î·È ·Ó·Ê¤ÚÂÙ·È ÛÂ ÔÏfiÎÏËÚË ÙËÓ ÔıfiÓË. 

™Ô‚·Úfi ÏÂÔÓ¤ÎÙËÌ· ÙˆÓ random/vector Û˘ÛÙËÌ¿ÙˆÓ Â›Ó·È Ë ·fiÏ˘ÙË ·ÎÚ›‚ÂÈ·
·ÂÈÎfiÓÈÛË˜ ÛÙË Û¯Â‰›·ÛË straight lines ÌÂ ·Ï¤˜ Û¯ÂÙÈÎ¿ ÚÔ˘Ù›ÓÂ˜ ˘ÔÛÙ‹ÚÈÍË˜
(vector-scan conversion routines), Î·ıÒ˜ Î·È ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÛÙ· Û˘ÛÙ‹Ì·Ù· ·˘Ù¿ ··È-
ÙÂ›Ù·È Û˘ÁÎÚÈÙÈÎ¿ ÏÈÁfiÙÂÚË ÌÓ‹ÌË ÁÈ· ÙËÓ ·ÚÔ˘Û›·ÛË ÂÓfi˜ Û¯Â‰›Ô˘ ‹ ÌÔÓÙ¤ÏÔ˘ Â› ÙË˜
ÔıfiÓË˜ (display file RAM). AÓÙ›ÛÙÔÈ¯·, ˆ˜ ÌÂÈÔÓ¤ÎÙËÌ· ıÂˆÚÂ›Ù·È ÙÔ ˘„ËÏfi ÎfiÛÙÔ˜
Î·È Ë ÂÍ ÔÚÈÛÌÔ‡ ¤ÏÏÂÈ„Ë ‰˘Ó·ÙÔÙ‹ÙˆÓ ÛÙÔÓ ÙÔÌ¤· ÙÔ˘ ÊˆÙÔÚÚÂ·ÏÈÛÌÔ‡ Î·È ÙˆÓ ÁÚ·-
ÊÈÎÒÓ ÔÈÔÙÈÎ‹˜ ·Ó··Ú¿ÛÙ·ÛË˜ (‰ËÏ. rendering, shading, filling, coloring, Î.Ï.).

Raster-Scan AÂÈÎÔÓ›ÛÂÈ˜
(°Ú·ÊÈÎ¤˜ AÂÈÎÔÓ›ÛÂÈ˜ æËÊÈ‰ˆÙ‹˜ MÔÚÊ‹˜, CRT Refresh)

T· raster Û˘ÛÙ‹Ì·Ù· Â›Ó·È Ù· Ï¤ÔÓ Û˘ÓËıÈÛÌ¤Ó· refresh CRT Û˘ÛÙ‹Ì·Ù· ÛÙ·
Û‡Á¯ÚÔÓ· ÔÏÔÎÏËÚˆÌ¤Ó· ÂÚÈ‚¿ÏÏÔÓÙ· ÁÚ·ÊÈÎÒÓ. EÈ‰ÈÎfiÙÂÚ·, ÂÊ·ÚÌÔÁ¤˜ ÔÈÔÙÈ-
Î‹˜ ·Ó··Ú¿ÛÙ·ÛË˜ Ô˘ ··ÈÙÔ‡Ó ¯ÚÒÌ· (color) ‹ ÛÎÈ¿ (shade) ÛÙËÚ›˙ÔÓÙ·È ÂÍ
ÔÏÔÎÏ‹ÚÔ˘ ÛÙ· Û˘ÛÙ‹Ì·Ù· ·˘Ù¿. EÈÏ¤ÔÓ, Ù· raster ÂÚÈÊÂÚÂÈ·Î¿ Â›Ó·È ÔÏ‡ ÈÔ
ÊıËÓ¿ ·fi Ù· ·ÓÙ›ÛÙÔÈ¯· random/vector. ŒÙÛÈ, Ë ÏÂÈÔÓfiÙËÙ· ÙˆÓ ÚÔÛˆÈÎÒÓ
H/Y ¯ÚËÛÈÌÔÔÈÂ› Ù· Û˘ÛÙ‹Ì·Ù·
·˘Ù¿ ÁÈ· ·ÂÈÎÔÓ›ÛÂÈ˜ ÔÈfiÙËÙ·˜
ÂÈÎfiÓˆÓ, Û¯Â‰›ˆÓ Î·È ÌÔÓÙ¤ÏˆÓ. 

ŒÓ· raster Û‡ÛÙËÌ· Î·ÙÂ˘ı‡-
ÓÂÈ ÙË ‰¤ÛÌË ËÏÂÎÙÚÔÓ›ˆÓ ·fi
ÙËÓ ¿Óˆ ·ÚÈÛÙÂÚ¿ ÁˆÓ›· ÙË˜
ÔıfiÓË˜, ÌÂ Ì›· ·fi Ù· “·ÚÈÛÙÂÚ¿
ÚÔ˜ Ù· ‰ÂÍÈ¿” Î·È ·fi “¿Óˆ
ÚÔ˜ Ù· Î¿Ùˆ” ‰È·‰ÈÎ·Û›· Û¿Úˆ-
ÛË˜ (“left-to-right & top-to-bottom
scanning pattern”), Û˘ÓÂ¯Ò˜ Ì¤¯ÚÈ
Ó· Û˘Ó·ÓÙ‹ÛÂÈ ÙËÓ Î¿Ùˆ ‰ÂÍÈ¿
ÁˆÓ›· ÙË˜ ÔıfiÓË˜ [EÈÎ. 2.4]. 



Ÿˆ˜ Â›Ó·È Ê·ÓÂÚfi, ·˘Ù‹ Ë left-to-right & top-to-bottom ‰È·‰ÈÎ·Û›· Û¿ÚˆÛË˜
Â·Ó·Ï·Ì‚¿ÓÂÙ·È ÔÏÏ¤˜ ÊÔÚ¤˜ ÙÔ ‰Â˘ÙÂÚfiÏÂÙÔ ÁÈ· Ó· ·ÔÊÂ‡ÁÔÓÙ·È Ê·ÈÓfiÌÂÓ·
flickering. MÂ ÙÔÓ ÔÚÈÛÌfi ÙÔ˘ Ú˘ıÌÔ‡ ·Ó·Ó¤ˆÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜, ˆ˜ ÙÔ
Ï‹ıÔ˜ ÙˆÓ Û·ÚÒÛÂˆÓ ÙË˜ ÔıfiÓË˜ ÛÂ ¤Ó· ‰Â˘ÙÂÚfiÏÂÙÔ, Ù· Û‡Á¯ÚÔÓ· raster Û˘-
ÛÙ‹Ì·Ù· ¤¯Ô˘Ó Ú˘ıÌÔ‡˜ ·Ó·Ó¤ˆÛË˜ ·fi 30 ¤ˆ˜ 70 times/sec.

T· raster Û˘ÛÙ‹Ì·Ù· Ô‰ËÁÔ‡Ó ÛÂ ÁÚ·ÊÈÎ¤˜ ·ÂÈÎÔÓ›ÛÂÈ˜ „ËÊÈ‰ˆÙ‹˜ ÌÔÚÊ‹˜ Î·È
¯ÚËÛÈÌÔÔÈÔ‡Ó frame buffers, display controllers, scan-conversion ·ÏÁÔÚ›ıÌÔ˘˜ Î·È
TV monitors. AÎÔÏÔ˘ıÂ› Ì›· Û‡ÓÙÔÌË ·ÚÔ˘Û›·ÛË ÙˆÓ ‚·ÛÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ Ô˘
Û˘Óı¤ÙÔ˘Ó Ì›· raster-scan ·ÂÈÎfiÓÈÛË.

A) Frame Buffer (Bitmap)
O frame buffer Â›Ó·È ÛÙËÓ Ô˘Û›· ¤Ó·˜ ‰ÈÛ‰È¿ÛÙ·ÙÔ˜ ›Ó·Î·˜, ·ÔıËÎÂ˘Ì¤ÓÔ˜

ÛÙËÓ Î‡ÚÈ· ÌÓ‹ÌË RAM, ÌÂ ÛÙÔÈ¯Â›· (dots) ÙÔ˘˜ ·ÎÂÚ·›Ô˘˜ ·ÚÈıÌÔ‡˜ 0 Î·È 1. K¿-
ıÂ ÛÙÔÈ¯Â›Ô ÙÔ˘ ›Ó·Î· ·˘ÙÔ‡ ·ÓÙÈÛÙÔÈ¯Â› Î·È ÛÂ ¤Ó· ÂÈÎÔÓÔÛÙÔÈ¯Â›Ô Â› ÙË˜ Ôıfi-
ÓË˜ (screen pixel). TÔ ÛÙÔÈ¯Â›Ô ‘1’ ÙÔ˘ frame buffer ·ÓÙÈÛÙÔÈ¯Â› ÛÂ ¤Ó· ÊˆÙ·ÁˆÁË-
Ì¤ÓÔ (illuminated, “lit-up”) pixel Â› ÙË˜ ÔıfiÓË˜, ÂÓÒ ·ÓÙ›ÛÙÔÈ¯· ÙÔ ÛÙÔÈ¯Â›Ô ‘0’
·ÓÙÈÛÙÔÈ¯Â› ÛÂ ¤Ó· ÌË ÊˆÙ·ÁˆÁËÌ¤ÓÔ (“lit-down”) pixel.

OÚÈÛÌ¤Ó· Û˘ÛÙ‹Ì·Ù· ÁÚ·ÊÈÎÒÓ ¤¯Ô˘Ó ÙÔ frame buffer ¤Ú· ·fi ÙË ‚·ÛÈÎ‹ ÌÓ‹-
ÌË RAM, ·ÏÏ¿ Ë Û‡Á¯ÚÔÓË Ù¿ÛË Â›Ó·È Ô ›Ó·Î·˜ ·˘Ùfi˜ Ó· ·ÔÙÂÏÂ› ÙÌ‹Ì· ÙË˜ ‚·-
ÛÈÎ‹˜ ÌÓ‹ÌË˜, Â¿Ó ‚Â‚·›ˆ˜ ‰ÂÓ ˘¿Ú¯Ô˘Ó ¿ÏÏÔÈ È‰È·›ÙÂÚÔÈ ÏfiÁÔÈ ÁÈ· ÙÔ ‰È·¯ˆÚÈÛÌfi
ÙÔ˘ ·’ ·˘Ù‹Ó.

™Ù· raster Û˘ÛÙ‹Ì·Ù· Ô˘ ˘ÔÛÙËÚ›˙Ô˘Ó ÌfiÓÔ ·Ï¤˜ ·ÛÚfiÌ·˘ÚÂ˜ ÂÈÎfiÓÂ˜ ¯ÚË-
ÛÈÌÔÔÈÔ‡ÓÙ·È ÂÓfi˜ ÂÈ¤‰Ô˘ (single-bit-plane) frame buffers, ÌÂ ‰˘Ó·ÙfiÙËÙÂ˜ ÁÈ·
‰‡Ô Â›Â‰· ¤ÓÙ·ÛË˜/‰È·¯Â›ÚÈÛË˜ (intensity levels, .¯. colors). ™Ù· Û˘ÛÙ‹Ì·Ù· ·˘-
Ù¿, Î¿ıÂ ÛÙÔÈ¯Â›Ô ÙÔ˘ frame buffer ··ÈÙÂ› Î·È 1 bit ÌÓ‹ÌË RAM. 

AÓÙ›ÛÙÔÈ¯·, ÛÙ· Û˘ÛÙ‹Ì·Ù· Ô˘ ˘ÔÛÙËÚ›˙Ô˘Ó ¤Á¯ÚˆÌÂ˜ ÂÈÎfiÓÂ˜ ‹ ·ÛÚfiÌ·˘ÚÂ˜
ÂÈÎfiÓÂ˜ ÔÈfiÙËÙ·˜, ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÔÏÏÒÓ ÂÈ¤‰ˆÓ (n-bit-planes) frame
buffers, ÌÂ ‰˘Ó·ÙfiÙËÙÂ˜ ÁÈ· 2n Â›Â‰· ¤ÓÙ·ÛË˜/‰È·¯Â›ÚÈÛË˜. ŒÙÛÈ, ÛÙ· Û˘ÛÙ‹Ì·Ù·
·˘Ù¿ ˘¿Ú¯ÂÈ ‰˘Ó·ÙfiÙËÙ· ÁÈ· 2n ¯ÚÒÌ·Ù·, ÌÂ ÙÔ Î·ı¤Ó· ÛÙÔÈ¯Â›Ô ÙÔ˘ frame buffer
Ó· ··ÈÙÂ› ÁÈ· ÙËÓ ·Ôı‹ÎÂ˘Û‹ ÙÔ˘ n bits ÌÓ‹ÌË RAM. ™ËÌÂÈÒÓÂÙ·È fiÙÈ Ù· n bits
‰›ÓÔ˘Ó ÙË ‰˘Ó·ÙfiÙËÙ· ÁÈ· 2n Û˘Ó‰˘·ÛÌÔ‡˜ ÙˆÓ ‰˘·‰ÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ 0 Î·È 1. 

AÎÔÏÔ˘ıÔ‡Ó ÌÂÚÈÎ¿ ·Ú·‰Â›ÁÌ·Ù· Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÙÈ˜ ‰˘Ó·ÙfiÙËÙÂ˜ ‰È·¯Â›ÚÈÛË˜
¯ÚˆÌ¿ÙˆÓ ÛÙ· raster Û˘ÛÙ‹Ì·Ù· ÌÂ frame buffers ÔÏÏÒÓ ÂÈ¤‰ˆÓ. ŒÙÛÈ, ÔÈ 3-bit-
plane frame buffers ¤¯Ô˘Ó 8 Â›Â‰· ¤ÓÙ·ÛË˜/‰È·¯Â›ÚÈÛË˜ (‰ËÏ. ˘ÔÛÙËÚ›˙Ô˘Ó 8 ‰È·-
ÊÔÚÂÙÈÎ¿ ¯ÚÒÌ·Ù·), ÔÈ 4-bit-plane frame buffers ¤¯Ô˘Ó 16 Â›Â‰· ¤ÓÙ·ÛË˜/‰È·¯Â›ÚÈ-
ÛË˜, ÔÈ 8-bit-plane frame buffers ¤¯Ô˘Ó 256 Â›Â‰· ¤ÓÙ·ÛË˜/‰È·¯Â›ÚÈÛË˜, ÔÈ 24-bit-
plane frame buffers ¤¯Ô˘Ó 16,777,216 Â›Â‰· ¤ÓÙ·ÛË˜/‰È·¯Â›ÚÈÛË˜, Î.Ï.

™˘Ó‹ıˆ˜, ÔÈ 24-bit-plane frame buffers ÛÙËÚ›˙ÔÓÙ·È ÛÙ· ÙÚ›· ‚·ÛÈÎ¿ ¯ÚÒÌ·Ù· -red,
green, blue- ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ¤Ó· 8-bit plane ÁÈ· ÙÔ Î·ı¤Ó· ·fi ·˘Ù¿.

H ··›ÙËÛË ÛÂ ÌÓ‹ÌË RAM ÙˆÓ frame buffers Â›Ó·È ·Ó¿ÏÔÁË ÌÂ Ù· Â›Â‰· ¤ÓÙ·-
ÛË˜/‰È·¯Â›ÚÈÛË˜ Ô˘ ·˘ÙÔ› ˘ÔÛÙËÚ›˙Ô˘Ó, ‰ËÏ. ÙËÓ ÈÎ·ÓfiÙËÙ· ÙÔ˘˜ ÛÂ Â›Â‰Ô ¯Úˆ-
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Ì·ÙÈÎ‹˜ ·ÂÈÎfiÓÈÛË˜. ŒÙÛÈ, Ì›· ·ÛÚfiÌ·˘ÚË ÌÂ ·Ó¿Ï˘ÛË 640 x 640 ÔıfiÓË (‰ËÏ.
¤Ó·˜ 640 x 640 dots frame buffer) ··ÈÙÂ› 50 KBytes ÌÓ‹ÌË RAM, ÂÓÒ Ì›· ·ÓÙ›-
ÛÙÔÈ¯Ë full color ÔıfiÓË ··ÈÙÂ› 640 x 640 x 24 = 1,200 KBytes ÌÓ‹ÌË RAM.

B) Display Controller (EÏÂÎÙ‹˜ AÂÈÎfiÓÈÛË˜)
O ÂÏÂÁÎÙ‹˜ ·ÂÈÎfiÓÈÛË˜ Â›Ó·È ¤Ó· h/w ÂÚÈÊÂÚÂÈ·Îfi Ô˘ ‰È·‚¿˙ÂÈ Ù· ÂÚÈÂ¯fiÌÂ-

Ó· ÙÔ˘ frame buffer Î·È ·ÎÔÏÔ‡ıˆ˜ Ù· ÙÔÔıÂÙÂ› ÛÂ ¤Ó· video buffer ·ÊÔ‡ ÚÒÙ·
ÌÂÙ·ÙÚ¤„ÂÈ ÙËÓ „ËÊÈ·Î‹ ·ÎÔÏÔ˘ı›· ÙˆÓ pixel values ÛÂ ¤Ó· Û˘ÓÂ¯Ò˜ ÌÂÙ·‚·ÏÏfi-
ÌÂÓÔ ·Ó·ÏÔÁÈÎfi Û‹Ì· video (voltage signal). AÎÔÏÔ‡ıˆ˜, ·˘Ùfi ÙÔ ·Ó·ÏÔÁÈÎfi Û‹Ì·
video ÛÙ¤ÏÓÂÙ·È ÛÂÈÚÈ·Î¿ ÛÙËÓ ÔıfiÓË.

C) Scan-Conversion AÏÁfiÚÈıÌÔÈ
OÈ scan-conversion ·ÏÁfiÚÈıÌÔÈ ¤¯Ô˘Ó ·ÔÛÙÔÏ‹ ÙË ‰È·‰ÈÎ·Û›· ÌÂÙ·ÙÚÔ‹˜ ·˘-

ı·›ÚÂÙˆÓ -ÌÂ ÙËÓ ¤ÓÓÔÈ· ÙÔ˘ Ù˘¯·›Ô˘ (arbitrary)- ˆ˜ ÚÔ˜ ÙËÓ ·ÚÔ˘Û›·ÛË Û¯Â‰›ˆÓ
Î·È ÌÔÓÙ¤ÏˆÓ ÛÙ· Î·Ù¿ÏÏËÏ· Û‡ÓÔÏ· ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ (‰ËÏ. ·ÎÔÏÔ˘ı›Â˜
‰˘·‰ÈÎÒÓ ÛÙÔÈ¯Â›ˆÓ 0 Î·È 1) ÁÈ· ÙÔ frame buffer.

D) TV Monitor
H „ËÊÈ·Î‹ ÂÈÎfiÓ· ÙÔ˘ frame

buffer ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÙËÓ ÔıfiÓË
ÌÂ Ì›· Û‡ÌÏÂÎÙË ‰È·‰ÈÎ·Û›· ·Ó·-
Ó¤ˆÛË˜ (interlaced refresh). ¢ËÏ·-
‰‹ Ì›· ‰È·‰ÈÎ·Û›· ·Ó·Ó¤ˆÛË˜ ‰‡Ô
Ê¿ÛÂˆÓ Î·Ù¿ ÙËÓ ÔÔ›· Ë Û¿ÚˆÛË
ÙË˜ ÔıfiÓË˜ Á›ÓÂÙ·È ·Ú¯ÈÎ¿ ÛÙÈ˜ Â-
ÚÈÙÙ¤˜ ÁÚ·ÌÌ¤˜ Î·È ·ÎÔÏÔ‡ıˆ˜
ÛÙÈ˜ ¿ÚÙÈÂ˜. MÂ ·˘ÙfiÓ ÙÔÓ ÙÚfiÔ
ÂÈÙ˘Á¯¿ÓÂÙ·È Ë ÈÎ·ÓÔÔÈËÙÈÎ‹
·ÚÔ˘Û›·ÛË ÙÔ˘ Û¯Â‰›Ô˘ ‹ ÌÔÓÙ¤-
ÏÔ˘ (ÁÚ·ÊÈÎ‹ ÏËÚÔÊÔÚ›·) ÛÙËÓ
ÔıfiÓË, ·ÎÚÈ‚Ò˜ ÛÙÔ ÌÈÛfi ¯ÚfiÓÔ
·fi fiÙÈ ı· ··ÈÙÔ‡ÛÂ Ì›· Ï‹ÚË˜ ÛÂÈÚÈ·Î‹ Û¿ÚˆÛË ·fi ÙËÓ ÎÔÚ˘Ê‹ ÚÔ˜ ÙË ‚¿ÛË.

EÈÏ¤ÔÓ, ÌÂ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙÔ˘ interlacing ·ÔÊÂ‡ÁÂÙ·È ÙÔ ÁÓˆÛÙfi flickering ÙË˜ Ôıfi-
ÓË˜, ‰ËÏ. ÙÔ ÙÚÂÌÔ‡ÏÈ·ÛÌ· ÙË˜ ÂÈÎfiÓ·˜ [EÈÎ. 2.5]. ¶Ú¿ÁÌ·ÙÈ, ÛÙ· Û˘ÛÙ‹Ì·Ù· ·ÂÈÎfiÓÈ-
ÛË˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡Ó refresh time ÙË˜ Ù¿ÍË˜ ÙˆÓ 30 frames/second, ¯ˆÚ›˜ ÙËÓ ÙÂ¯ÓÈ-
Î‹ ÙÔ˘ interlacing, ÙÔ Ê·ÈÓfiÌÂÓÔ ÙÔ˘ flickering ·ÚÔ˘ÛÈ¿˙ÂÙ·È, fiˆ˜ Â›Ó·È Ê˘ÛÈÎfi,
¤ÓÙÔÓ·. AÓÙ›ıÂÙ·, ÛÙ· ›‰È· Û˘ÛÙ‹Ì·Ù· ·ÏÏ¿ ÌÂ interlacing ˘ÔÛÙ‹ÚÈÍË, Ì›· Ï‹ÚË˜
·Ó·Ó¤ˆÛË (refreshing) ÙË˜ ÔıfiÓË˜ ÂÈÙ˘Á¯¿ÓÂÙ·È ÛÂ 1/60 ÙÔ˘ ‰Â˘ÙÂÚÔÏ¤ÙÔ˘, ‰ËÏ. ·-
ÚÔ˘ÛÈ¿˙ÔÓÙ·È 60 ÔıfiÓÂ˜ (frames) ÛÙÔ ‰Â˘ÙÂÚfiÏÂÙÔ. BÂ‚·›ˆ˜, ÔÈ ÔıfiÓÂ˜ ·˘Ù¤˜ ‰ÂÓ ı·
Â›Ó·È Ï‹ÚÂÈ˜ ˆ˜ ÚÔ˜ ÙË ÁÚ·ÊÈÎ‹ ÏËÚÔÊÔÚ›· Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó. 

ÕÚ·, ‚·ÛÈÎ‹ ÚÔ¸fiıÂÛË ÁÈ· Ì›· ÈÎ·ÓÔÔÈËÙÈÎ‹ ÂÊ·ÚÌÔÁ‹ ÙË˜ interlacing ˘Ô-
ÛÙ‹ÚÈÍË˜ Â›Ó·È ÔÈ ÁÂÈÙÔÓÈÎ¤˜ ÁÚ·ÌÌ¤˜ Û¿ÚˆÛË˜ (scan-lines) ÙÔ˘ Û¯Â‰›Ô˘ ‹ ÙÔ˘ ÌÔ-
ÓÙ¤ÏÔ˘ Ó· ÂÚÈ¤¯Ô˘Ó ·ÚfiÌÔÈ· ÁÚ·ÊÈÎ‹ ÏËÚÔÊÔÚ›·.
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∂ÈÎfiÓ· 2.5 Interlacing Scan Lines 
(Raster-Scan ∞ÂÈÎÔÓ›ÛÂÈ˜)



Color Graphics (Raster-Scan Monitor Systems)
™ÙÈ˜ ¤Á¯ÚˆÌÂ˜ raster-scan ·ÂÈÎÔÓ›ÛÂÈ˜, Ô˘ ÛÙËÚ›˙ÔÓÙ·È ÛÙ· ÙÚ›· ‚·ÛÈÎ¿ ¯ÚÒ-

Ì·Ù·, ÂÊ·ÚÌfi˙ÔÓÙ·È Û˘Ó‹ıˆ˜ Ì¤ıÔ‰ÔÈ ‚¤ÏÙÈÛÙË˜ ‰È·¯Â›ÚÈÛË˜ ÙË˜ ÛÎÈ¿˜ ÌÂ ÙË ‚Ô‹-
ıÂÈ· ÂÈ‰ÈÎÒÓ ‰È·Ù¿ÍÂˆÓ Ù‡Ô˘ Ì¿ÛÎ·˜ (shadow-mask) [EÈÎ. 2.6].
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EÈÎfiÓ· 2.6 §ÂÈÙÔ˘ÚÁ›· ÙË˜ Delta-Delta Shadow-Mask CRT

§ÔÁÈÛÌÈÎfi °Ú·ÊÈÎÒÓ
(Graphics Software)

TÔ ÏÔÁÈÛÌÈÎfi ÛÙ· Û˘ÛÙ‹Ì·Ù· ÁÚ·ÊÈÎÒÓ ÌÂ H/Y Ù·ÍÈÓÔÌÂ›Ù·È ÛÂ ÏÔÁÈÛÌÈÎfi ÂÚÈ-
‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ, ÛÂ ÏÔÁÈÛÌÈÎfi ÂÈÎÔÈÓˆÓ›·˜ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿-
Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ Î·È ÁÚ·ÊÈÎÔ‡ (˘Ô)Û˘ÛÙ‹Ì·ÙÔ˜, Î·È ÏÔÁÈÛÌÈÎfi Û˘ÛÙ‹Ì·ÙÔ˜.

§ÔÁÈÛÌÈÎfi ¶ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ∞Ó¿Ù˘ÍË˜ ∂Ê·ÚÌÔÁÒÓ
(CAD Software)

TÔ ÏÔÁÈÛÌÈÎfi ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ ·Ó·Ê¤ÚÂÙ·È ÛÙÔ ˘„ËÏfiÙÂÚÔ
Â›Â‰Ô ÙÔ˘ ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜, ‰ËÏ. ÙÔ Â›Â‰Ô Ô˘ Â›Ó·È ÈÔ ÎÔÓÙ¿ ÛÙÔÓ ÙÂÏÈ-
Îfi ¯Ú‹ÛÙË. Ÿˆ˜ Â›Ó·È Ê˘ÛÈÎfi ÛÙÔ Â›Â‰Ô ·˘Ùfi ˘¿Ú¯Ô˘Ó ‰˘Ó·ÙfiÙËÙÂ˜ ÁÈ· ‰ËÌÈ-
Ô˘ÚÁ›· ÁÂˆÌÂÙÚ›·˜ Î·È ‰È·¯Â›ÚÈÛË ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ÌÂ ÙÚfiÔ Â‡ÎÔÏÔ Î·È
ÊÈÏÈÎfi. E›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎfi Ó· ÙÔÓÈÛÙÂ› fiÙÈ ·ÎfiÌ· Î·È Ù· ÈÔ ·Ï¿ ÁÚ·ÊÈÎ¿ Â-
ÚÈ‚¿ÏÏÔÓÙ· ¤¯Ô˘Ó ÙÔ˘Ï¿¯ÈÛÙÔÓ ÙÈ˜ ıÂÌÂÏÈÒ‰ÂÈ˜ ‰˘Ó·ÙfiÙËÙÂ˜ ÁÈ· Û¯Â‰›·ÛË ÁÚ·Ì-
ÌÒÓ, ÔÏ˘ÁÒÓˆÓ Î·È ÙËÓ ˘ÔÛÙ‹ÚÈÍË ÁÂˆÌÂÙÚÈÎÒÓ ÌÂÙ·Û¯ËÌ·ÙÈÛÌÒÓ. 

TÔ ÏÔÁÈÛÌÈÎfi ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ Â›Ó·È Â˘Ú‡Ù·Ù· ÁÓˆÛÙfi ˆ˜
CAD ÂÚÈ‚¿ÏÏÔÓ ‹ Ï·ÙÊfiÚÌ· (.¯. Autodesk’s AutoCAD, Bentley’s Micro-
Station, Î.Ï.). 

M›· ·Ï‹ Î·È ÂÓ‰È·Ê¤ÚÔ˘Û· ÁÈ· ÂÎ·È‰Â˘ÙÈÎÔ‡˜ ÛÎÔÔ‡˜ ÂÚ›ÙˆÛË ÏÔÁÈÛÌÈÎÔ‡ Â-
ÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ Â›Ó·È Î·È ÙÔ Borland Graphics Interface (BGI) Ô˘
ÂÚÈÏ·Ì‚¿ÓÂÙ·È ÛÙÔ Development Toolkit ÙË˜ Turbo C (·fi ÙËÓ ¤Î‰ÔÛË 1.5 Î·È ÌÂÙ¿).
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ŸÏÂ˜ ÔÈ ÂÓÙÔÏ¤˜ Û‡ÓıÂÛË˜ ÁÚ·ÊÈÎÒÓ, Ô˘ Û˘Óı¤ÙÔ˘Ó ¤Ó· ÁÚ·ÊÈÎfi ·Î¤ÙÔ, Â›Ó·È
ÛÙËÓ Ú·ÁÌ·ÙÈÎfiÙËÙ· ÚÔ˘Ù›ÓÂ˜ ÁÚ·ÌÌ¤ÓÂ˜ ÛÂ Assembly ‹ C/C++. OÈ ÚÔ˘Ù›ÓÂ˜ ·˘-
Ù¤˜ Î·ÏÔ‡ÓÙ·È, ÛÙ· Ï·›ÛÈ· ÂÓfi˜ ÊÈÏÈÎÔ‡ ÁÚ·ÊÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ (GUI), ·Ï¿
fiˆ˜ Î·ÏÔ‡ÓÙ·È ÔÈ ÚÔ˘Ù›ÓÂ˜ Ì·ıËÌ·ÙÈÎÒÓ sin(x), cos(x) ‹ ÔÈ ÚÔ˘Ù›ÓÂ˜ Û˘ÛÙ‹Ì·ÙÔ˜
read(x, y), write(x, y) ÛÂ ¤Ó· ÚfiÁÚ·ÌÌ· Pascal.

§ÔÁÈÛÌÈÎfi EÈÎÔÈÓˆÓ›·˜ 
¶ÂÚÈ‚¿ÏÏÔÓÙÔ˜ AÓ¿Ù˘ÍË˜ EÊ·ÚÌÔÁÒÓ & °Ú·ÊÈÎÔ‡ ™˘ÛÙ‹Ì·ÙÔ˜
(Graphics Interface Software)

TÔ ÏÔÁÈÛÌÈÎfi ÂÈÎÔÈÓˆÓ›·˜ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ Î·È ÁÚ·ÊÈ-
ÎÔ‡ (˘Ô)Û˘ÛÙ‹Ì·ÙÔ˜ ıÂˆÚÂ›Ù·È ‚·ÛÈÎfi Û˘ÛÙ·ÙÈÎfi ÙˆÓ Û‡Á¯ÚÔÓˆÓ ‰È·‰Ú·ÛÙÈ-
ÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ. TÔ ÏÔÁÈÛÌÈÎfi ÂÈÎÔÈÓˆÓ›·˜ ¤¯ÂÈ ÛÙfi¯Ô Ó· Î·Ï‡„ÂÈ, ÙfiÛÔ ÙÈ˜
··ÈÙ‹ÛÂÈ˜ ÌÂÙ·ÊÔÚ¿˜, Â¤ÎÙ·ÛË˜ Î·È Û˘ÓÙ‹ÚËÛË˜ Ì›·˜ ÂÊ·ÚÌÔÁ‹˜ ÁÚ·ÊÈÎ‹˜
(È‰ÈfiÙËÙÂ˜ ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜), fiÛÔ Î·È ÙËÓ ·Ó¿ÁÎË ÙˆÓ ÁÚ·ÊÈÎÒÓ Û˘ÛÙËÌ¿-
ÙˆÓ Ó· ˘ÔÛÙËÚ›˙ÔÓÙ·È ·fi ¤Ó· ÊÈÏÈÎfi ÂÚÈ‚¿ÏÏÔÓ ·Ó¿Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ Î·È
Ó· ÏÂÈÙÔ˘ÚÁÔ‡Ó ÛÂ ‰ÈÎÙ˘ˆÙfi ÂÚÈ‚¿ÏÏÔÓ ÌÂ ÏÔÁÈÎ¤˜ ·Ú¿ÏÏËÏË˜ Î·È Î·Ù·ÓÂÌË-
Ì¤ÓË˜ Î˘ÎÏÔÊÔÚ›·˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ (¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÁÚ·ÊÈÎÔ‡ Û˘-
ÛÙ‹Ì·ÙÔ˜).

™ÙÔÓ ÙÔÌ¤· ·˘ÙfiÓ, ÂÓÒ ÔÈ ‰˘Ó·ÙfiÙËÙÂ˜ ÙˆÓ ÁÚ·ÊÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ ·˘Í¿ÓÔÓÙ·È
Û˘ÓÂ¯Ò˜, ÙÔ ÎfiÛÙÔ˜ ·ÓÙ›ÛÙÔÈ¯· ÌÂÈÒÓÂÙ·È, ÌÂ ·ÔÙ¤ÏÂÛÌ· Ë Û˘ÓÂ¯Ò˜ ·Ó·Ù˘ÛÛfiÌÂ-
ÓË ÎÔÈÓˆÓ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ ÌÂ H/Y Ó· ··ÈÙÂ› ÏÔÁÈÛÌÈÎfi ÂÈÎÔÈÓˆÓ›·˜ Â˘Ú‡ÙÂÚ·
·Ô‰ÂÎÙfi. 

A˘Ù‹ Ë ··›ÙËÛË ıÂÌÂÏÈÒÓÂÈ ÙËÓ ·Ó¿ÁÎË ÁÈ· ÚfiÙ˘· ·Ó¿Ù˘ÍË˜ ÁÚ·ÊÈÎ‹˜
(graphics standards, ‚Ï. ¶·Ú¿ÚÙËÌ· B¢) Ô˘: ·) ı· ‚ÔËı‹ÛÔ˘Ó Ó· ·ÔÊÂ˘¯ıÔ‡Ó
ÂÚÂ˘ÓËÙÈÎ¤˜ ÂÈÎ·Ï‡„ÂÈ˜, ‚) ı· ÂÈÙÚ¤„Ô˘Ó ÙËÓ ÂÎÌÂÙ¿ÏÏÂ˘ÛË Î·È ‰È¿‰ÔÛË ÙË˜
ÚÔËÁÔ‡ÌÂÓË˜ ÁÓÒÛË˜, Á) ı· ˘ÔÛÙËÚ›ÍÔ˘Ó ÙË ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ÁÚ·ÊÈÎÒÓ ÚÔÁÚ·Ì-
Ì¿ÙˆÓ ÛÂ ‰È·ÊÔÚÂÙÈÎ¿ ÂÚÈ‚¿ÏÏÔÓÙ· (Ï·ÙÊfiÚÌÂ˜) Î·È ÏÂÈÙÔ˘ÚÁÈÎ¿ Û˘ÛÙ‹Ì·Ù·,
Î·È ‰) ı· ·ÔÛ·ÊËÓ›ÛÔ˘Ó ÙË ÏÂÈÙÔ˘ÚÁ›· ÙÔ˘ ÏÔÁÈÛÌÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜
ÂÊ·ÚÌÔÁÒÓ ÛÙ· Ï·›ÛÈ· ÙÔ˘ Î˘‚ÂÚÓÔ¯ÒÚÔ˘.

OÈ È‰ÈfiÙËÙÂ˜ ÙˆÓ ÁÚ·ÊÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ ÔÚ›˙Ô˘Ó Ù· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙÔ˘ ÏÔÁÈÛÌÈ-
ÎÔ‡ ÂÈÎÔÈÓˆÓ›·˜, ÙÔ ÔÔ›Ô Ï¤ÔÓ ˆ˜ ‚·ÛÈÎfi ÙÌ‹Ì· ÂÓfi˜ ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜,
ÔÊÂ›ÏÂÈ Ó· ˘·ÎÔ‡ÂÈ ÛÂ Î·ÓfiÓÂ˜ Î·È ÌÂıfi‰Ô˘˜ ‰ÈÂıÓÒ˜ ·Ú·‰ÂÎÙ¤˜. ŒÙÛÈ, ÙÔ ÏÔÁÈ-
ÛÌÈÎfi ÂÈÎÔÈÓˆÓ›·˜ ÚˆÙÔÂÌÊ·Ó›˙ÂÙ·È ÙÔ 1979 ÌÂ ÙÔ Û‡ÛÙËÌ· CORE [GSPC, 1977],
[GSPC, 1979]. EÈ‰ÈÎfiÙÂÚ·, ÙÔ Graphics Standards Planning Committee (GSPC), ÛÂ
ÌÈ· ÚÔÛ¿ıÂÈ· Ó· ÂÙ‡¯ÂÈ ÙËÓ ÂÓÈ·›· ¤ÎÊÚ·ÛË ÙÔ˘ ÏÔÁÈÛÌÈÎÔ‡ ÁÚ·ÊÈÎÒÓ ÛÙÈ˜
H¶A Û¯Â‰›·ÛÂ ÙÔ Core graphics system (CORE) ÌÂ ÊÈÏÔ‰ÔÍ›· ˘ÔÛÙ‹ÚÈÍË˜ ‰ÈÛ-
‰È¿ÛÙ·ÙˆÓ Î·È ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ‰È·‰Ú·ÛÙÈÎÒÓ ÂÚÈ‚·ÏÏfiÓÙˆÓ. TÔ CORE ·Ó·Ù‡-
¯ıËÎÂ ÌÂ ‚·ÛÈÎfi ÛÙfi¯Ô Ó· ‚ÔËı‹ÛÂÈ ÙË ÌÂÙ·ÊÂÚÛÈÌfiÙËÙ· ÙˆÓ ÁÚ·ÊÈÎÒÓ ÚÔÁÚ·Ì-
Ì¿ÙˆÓ. MÂ ‚¿ÛË ·˘ÙfiÓ ÙÔ ÛÙfi¯Ô ÙÔ CORE ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi Ì›· ·ÓÂÍ¿ÚÙËÙË ·fi
ÌË¯·Ó‹ Û¯Â‰›·ÛË Î·È ˘ÏÔÔ›ËÛË ÙˆÓ ·ÏÁÔÚ›ıÌˆÓ. 
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E›ÛË˜, ÛÙ· Ï·›ÛÈ· ¿ÓÙ· ÙË˜ ÏÔÁÈÎ‹˜ ÁÈ· ÎÒ‰ÈÎ· ÌÂÙ·Ê¤ÚÛÈÌÔ Î·È ·ÓÔÈ¯Ùfi ÛÂ
ÂÂÎÙ¿ÛÂÈ˜, ÙÔ ÚfiÙ˘Ô ·˘Ùfi ˘ÔÛÙËÚ›˙ÂÈ ÌfiÓÔ ÙÈ˜ ‚·ÛÈÎ¤˜ ÏÂÈÙÔ˘ÚÁ›Â˜ ÂÓfi˜ ‰È·‰Ú·-
ÛÙÈÎÔ‡ ·Î¤ÙÔ˘, ·ÏÏ¿ ·Ú¿ÏÏËÏ· ‰È·ı¤ÙÂÈ Ù· ·Ó·ÁÎ·›· ÂÚÁ·ÏÂ›· ÁÈ· ˘ÏÔÔ›ËÛË Â-
ÚÈÛÛfiÙÂÚÔ Û‡ÓıÂÙˆÓ ÏÂÈÙÔ˘ÚÁÈÒÓ. ¢˘ÛÙ˘¯Ò˜, ·ÚfiÏÔ Ô˘ ÙÔ 1990 ˘‹Ú¯·Ó ¿Óˆ ·fi
330,000 ̄ Ú‹ÛÙÂ˜ CORE-like Û˘ÛÙËÌ¿ÙˆÓ, ÙÔ Û‡ÛÙËÌ· ·˘Ùfi ‰ÂÓ Î·Ù¿ÊÂÚÂ Ó· Á›ÓÂÈ ¤Ó·
‰ÈÂıÓÒ˜ ·Ô‰ÂÎÙfi ÚfiÙ˘Ô ÁÚ·ÊÈÎ‹˜. TÔ O™¶A° Ô˘ ‰È·Ú·ÁÌ·ÙÂ‡ÂÙ·È ÙÔ ‚È‚Ï›Ô
ÛÙ· ÂfiÌÂÓ· ÎÂÊ¿Ï·È· ÛÙËÚ›˙ÂÙ·È ÛÂ ÛËÌ·ÓÙÈÎfi ‚·ıÌfi ÛÙÔ CORE ÚfiÙ˘Ô.

TÔ 1980, ÙÔ ÙfiÙÂ West German National Standards Body (DIN), ·Ó·ÎÔ›ÓˆÛÂ ÙÔ
‰ÈÎfi ÙÔ˘ ÚfiÙ˘Ô, ÙÔ Graphical Kernel System (GKS). TÔ GKS Â›Ó·È ÂÍ·ÈÚÂÙÈÎfi ÁÈ·
ÁÚ·ÊÈÎ¿ ‰‡Ô ‰È·ÛÙ¿ÛÂˆÓ, ÏËÓ fiÌˆ˜ ·ÚÔ˘ÛÈ¿˙ÂÈ ÂÏÏÂ›„ÂÈ˜ ÛÙË ‰È·Ú·ÁÌ¿ÙÂ˘ÛË
ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ÏËÚÔÊÔÚ›·˜. TÔ 1982 ÙÔ GKS ¤ÁÈÓÂ ¤Ó· ‰ÈÂıÓ¤˜ ÚfiÙ˘Ô (ISO)
[Enderle et al., 1987]. 

ÕÏÏ· ÚfiÙ˘· ·Ó¿Ù˘ÍË˜ ÁÚ·ÊÈÎ‹˜, Ô˘ ÏÂÈÙÔ˘ÚÁÔ‡Ó ˆ˜ ÏÔÁÈÛÌÈÎfi ÂÈÎÔÈÓˆÓ›·˜
ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ·Ó¿Ù˘ÍË˜ ÂÊ·ÚÌÔÁÒÓ Î·È ÁÚ·ÊÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ Â›Ó·È Ù· PHIGS,
PHIGS+, OpenGL Î·È OpenInventor. ŸÏ· ·˘Ù¿ Ù· ÚfiÙ˘· ÂÎÊÚ¿˙Ô˘Ó ÙË ÏÂÈ-
ÙÔ˘ÚÁÈÎfiÙËÙ¿ ÙÔ˘˜ ÌÂ ÚÔ˘Ù›ÓÂ˜ ·ÓÂÍ¿ÚÙËÙÂ˜ ·fi ÙÔ ÂÚÈ‚¿ÏÏÔÓ ÏÂÈÙÔ˘ÚÁ›·˜, ·Úfi-
ÏÔ Ô˘ ÔÏÏ¤˜ ÊÔÚ¤˜ ¯ÚËÛÈÌÔÔÈÔ‡Ó Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÁÏÒÛÛÂ˜ ÚÔÁÚ·ÌÌ·ÙÈÛÌÔ‡
(Fortran, Pascal, C/C++) ÛÂ Â›Â‰Ô ·Ú·‰ÂÈÁÌ¿ÙˆÓ. 

TÔ ÙÚ¤¯ÔÓ ‚È‚Ï›Ô, ÛÂ ı¤Ì·Ù· ‰ËÌÈÔ˘ÚÁ›·˜ Î·È ‰È·¯Â›ÚÈÛË˜ ÁÂˆÌÂÙÚ›·˜ ÛÙ· Ï·›-
ÛÈ· ‰ËÌÈÔ˘ÚÁ›·˜ ÔÏÔÎÏËÚˆÌ¤ÓÔ˘ Û¯Â‰È·ÛÙÈÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜, ÛÙËÚ›˙ÂÙ·È ÁÂÓÈÎ¿
ÛÙ· ÚfiÙ˘· CORE, GKS Î·È PHIGS, ÌÂ È‰È·›ÙÂÚË ¤ÌÊ·ÛË ÛÙÔ ÚÒÙÔ, ÂÓÒ ÛÂ ı¤-
Ì·Ù· Û‡ÓıÂÙË˜ ÔÙÈÎÔÔ›ËÛË˜ ÙË˜ ÁÚ·ÊÈÎ‹˜ ÏËÚÔÊÔÚ›·˜ ·ÎÔÏÔ˘ıÂ› Ù· Û‡Á¯ÚÔÓ·
ÚfiÙ˘· OpenGL Î·È OpenInventor. ™Â fiÏÂ˜ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜, ¯ÚËÛÈÌÔÔÈÂ› ÙËÓ
›‰È· ÊÈÏÔÛÔÊ›· ÌÂ Ù· ·Ô‰ÂÎÙ¿ ÚfiÙ˘· Î·È ÛÙËÚ›˙ÂÙ·È ÛÙËÓ Pascal Î·È ÙË C ÛÂ Â›-
Â‰Ô ·Ú·‰ÂÈÁÌ¿ÙˆÓ. 

EÈ‰ÈÎfiÙÂÚ·, Ë ÂÈÏÔÁ‹ ÙÔ˘ CORE ÛÙËÚ›¯ÙËÎÂ ÛÙ· ‚·ÛÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ÌÂ-
Ù·ÊÂÚÛÈÌfiÙËÙ·˜ Î·È ·ÏfiÙËÙ·˜ Ô˘ ÙÔ ‰È·ÎÚ›ÓÔ˘Ó Î·È ÙÔ Î·ıÈÛÙÔ‡Ó È‰ÂÒ‰Â˜ ÁÈ· ÙË
ÛÙ·‰È·Î‹ ‰fiÌËÛË ÂÓfi˜ ÔÏÔÎÏËÚˆÌ¤ÓÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ·Ó¿Ù˘ÍË˜ Î·È ‰È‰·ÛÎ·Ï›·˜ ÙË˜
ÁÚ·ÊÈÎ‹˜. ¶.¯., ÛÙÔ ÚfiÙ˘Ô CORE Ë ÂÓÙÔÏ‹ Û¯Â‰›·ÛË˜ ÂÓfi˜ Â˘ı‡ÁÚ·ÌÌÔ˘ ÙÌ‹Ì·-
ÙÔ˜ ·ÔıËÎÂ‡ÂÙ·È ÛÂ ¤Ó·Ó control ›Ó·Î·, Ô˘ ÔÓÔÌ¿˙ÂÙ·È Display File (ÚÔÛÔ¯‹:
·Ï‹ Û˘ÓˆÓ˘Ì›· ÌÂ ÙÔ ÁÓˆÛÙfi display file ÙˆÓ random/vector refresh CRT Û˘ÛÙË-
Ì¿ÙˆÓ, ÛÂÏ. 26), ÌÂ ÙËÓ ·Ú·Î¿Ùˆ ÚÔ˘Ù›Ó· (CORE pseudo-coding).

Algorithm LINE-ABS-2 (x, y)
Begin

DF-PEN-X¨ x;
DF-PEN-Y¨ y;
DISPLAY-FILE-ENTER(2);
RETURN;

End;
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