
ʦˀЕМЯ ʿˀʰˌЛО 
ʥ̼ко̏̌ ̌˃т̦̽́̌ 

IP Video Systems 



ЧТО ТАКОЕ 4К ? 







Dalsa Origin, 2003 

Sony VPL-VW1000ES, 2012 



ˀ̬̌̚е̹е̛̦е оп̬едел́ет кол̸̛е̭т̏о то̸ек ̦̌ 
ед̶̛̛̦у пло̺̌д̛ ̛л̛ дл̛̦̼ 

 



ˀ̬̌̚е̹е̛̦е ̏ теле̛̏де̛̛̦— ̭по̭о̦̍о̭т̽ 
у̭т̬о̜̭т̏̌ пе̬ед̌̏̌т̽ ̥̌к̛̭̥̌л̦̽ое 
кол̸̛е̭т̏о дет̌ле̜ ̛̚о̬̙̍̌е̛̦́ 

̏е̬т̛к̌л̦̽ое ̐о̛̬̚о̦т̌л̦̽ое 



Ч̭̌тот̌ к̌д̬о̏ 



Че̬е̭̭т̬о̸̦̌я ̛ п̬о̬̐е̛̭̭̦̏̌я ̬̌̏̚ё̬тк̛ 

 



Т̛п̸̛̦ые ̬̬̌̚е̹е̛̦я 

Фо̬̥̌т Кол-̏о то̸ек ʿ̬опо̬ц̛̛ 

SD 720x576 4 : 3 

HD 720p 1280×720 16 : 9 

Full HD 1080p 1920×1080 16 : 9 

Quad HD 3840×2160 16 : 9 

4K 4096×2160 19 : 10 



ˁт̦̌д̬̌т̼ ̶̴̛̬о̏о̐о к̛̦о 

ˁт̦̌д̬̌т ˀ̬̌̚е̹е̛̦е ˁоот̦о̹е̛̦е  

̭то̬о̦ 

Ultra Wide Television 5120 x 2160 21 : 9 

DCI 4K (native resolution) 4096 x 2160 19 : 10 

DCI 4K (CinemaScope) 4096 x 1716 2,39 : 1 

DCI 4K (Flat cropped) 3996 x 2160 1,85 : 1 

Quad HD 3840 × 2160 16 : 9 



Panasonic Lumix DMC-FZ1000 

42 000 ̬у̍ле̜ 

 

Blackmagic Production Camera 4K 

ϭϱϬ ϬϬϬ ̬у̍ле̜ 

Samsung Galaxy Note 3 

ϭϳ ϬϬϬ ̬у̍ле̜ 

 

Sony Xperia Z2 

ϭϴ ϬϬϬ ̬у̍ле̜ 

 



Samsung UE65HU9000 

ϭ9Ϭ ϬϬϬ ̬у̍ле̜ 

Sony KD-65X9005A 

ϭ7Ϭ ϬϬϬ ̬у̍ле̜ 

Prestel PLP-4K651 

19Ϭ ϬϬϬ ̬у̍ле̜ 



Polycom EagleEye™ IV Camera AXIS P1428-E Network Camera 











• ˋело̏е̸е̭к̛̜ ̐л̌̚ ̛̥еет «ко̦е̸̦ое ̬̬̌̚е̹е̛̦е» 
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ˀ̥̌̚е̬ ̾к̬̦̌̌, д̜̥̼̀ 



 

• ϰК теле̛̏̚о̬̼ ̥̌ло̜ д̛̌̐о̦̌л̽̀ ;̥е̦ее ϱϬ 
д̜̥̀о̏Ϳ ̦е ̦у̙̦̼. ʥол̛̹̽е ˃ʦ ̦е ̭̏т̦̌ут ̦̌ поток 

• ˀ̭̭̌то̛̦́е дл́ п̬о̭̥от̬̌ ϰК ˃ʦ ̦е ̛̥̚е̛̦ло̭̽ ̛ 
̦е ̛̥̚е̛̦т̭́.  

• Ко̥п̛̛̦̌ п̬о̛̏̚од́т ϰК ˃ʦ, пото̥у ̸то МОʧ˄˃! 
• ʯолотое п̛̬̌̏ло ̥̬̌кет̛̦̐̌ 

 



Wow-эффект от 4К 

 

 



H.264, H.265 и 4K 



  



«Хо̬о̹ее» ̛ «пло̵ое» ̭̙̌т̛е д̵̦̦̼̌ 



  



 

Иɧɫɬɪɭɦɟɧɬ 

 

H.264 

 

H.265 

 

Ɉɫɧɨɜɧɨɣ ɛɥɨɤ ɤɨɞɢɪɨɜɚɧɢɹ 

16ɯ16 Мɚɤɪɨɛɥɨɤ (МȻ) 
16ɯ32 "ɋɭɩɟɪ" МȻ ɞɥɹ 

ɱɟɪɟɫɫɬɪɨɱɧɨɝɨ ɤɨɞɢɪɨɜɚɧɢɹ 

8ɯ8, 16ɯ16, 32ɯ32, 64ɯ64 

ȼɪɟɦɟɧɧɨɟ ɩɪɟɞɫɤɚɡɚɧɢɟ (ɦɟɠɞɭ) Кɜɚɞɪɚɬ, ɫɢɦɦɟɬɪɢɱɧɵɣ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤ 

Кɜɚɞɪɚɬ, ɫɢɦɦɟɬɪɢɱɧɵɣ ɢ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ 

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɩɪɟɞɫɤɚɡɚɧɢɟ 
(ɜɧɭɬɪɢ) 

9+4 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɟɠɢɦ 33+2 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɟɠɢɦ 

Ɋɚɡɦɟɪ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 4ɯ4, 8ɯ8, ɞɜɭɯɷɬɚɩɧɚɹ 16ɯ16 4ɯ4, 8ɯ8, 16ɯ16, 32ɯ32 ɩɥɸɫ ɧɟ 
ɤɜɚɞɪɚɬɧɵɟ ɜɟɪɫɢɢ 

Ɍɢɩ ɬɪɚɧɫɮɨɪɦɚɰɢɢ DCT (Ⱦɢɫɤɪɟɬɧɨɟ ɤɨɫɢɧɭɫɧɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ) 

DCT  ɢɥɢ DST 

ɉɟɬɥɟɜɚɹ ɮɢɥɶɬɪɚɰɢɹ Ⱦɟɛɥɨɤɢɪɨɜɚɧɢɟ Ⱦɟɛɥɨɤɢɪɨɜɚɧɢɟ, SAO 

 

 

 

Эɧɬɪɨɩɢɹ 

CABAC (ɤɨɧɬɟɤɫɬɧɨ-ɚɞɚɩɬɢɜɧɨɟ 
ɞɜɨɢɱɧɨɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ 

ɤɨɞɢɪɨɜɚɧɢɟ) 

ɢɥɢ  
CAVLC (Context Adaptive Variable 

Length Coding (video encoding 

algorithm)  

 

 

 

Ɍɨɥɶɤɨ CABAC 



ˁу̻̍ект̛̦̏ое ̭̬̦̌̏е̛̦е  
п̬о̛̏̚од̛тел̦̽о̭т̛ H.265 

ˁт̦̌д̬̌т 
код̛̬о̛̦̏̌́ 

ʿо̛̦̙е̛̦е ̛̍т̬е̜т̌ по ̭̬̦̌̏ѐ̛̦ ̭ H.264/MPEG-4 AVC HP 

480p 720p 1080p 4K 

 

H.265 

 

52% 

 

56% 

 

62% 

 

64% 



ʰ̦те̴̬е̜̭̼ пе̬ед̸̛̌ д̵̦̦̼̌ 
Composite S-Video Component HDMI DP SDI 

      1.0; 1.1; 1.2; 

1.2a; 1.3;  1.3b; 

1.4; 1.4a; 1.4b;  

2.0 (18 Ƚɛɢɬ/ɫ) 

1.0; 1.1; 1.2; 

1.2a;  

1.3 (32 Ƚɛɢɬ/ɫ)   

SD-SDI, ED-

SDI, HD-SDI  

Dual Link HD-

SDI, 3G-SDI 

6G UHD-SDI (6 

Ƚɛɢɬ/ɫ) 
12G UHD-SDI 

(12 Ƚɛɢɬ/ɫ) 
480i 

576i 

480i 

576i 

480i, 480p, 

576i, 576p, 

720p, 1080i, 

1080p 

1080p; 1440p; 

4K (3840×2160) 

4K (3840×2160) 

8К (7680×4320) 

1080p 

4Kp30 

4Kp60 

RCA 

BNC 

4-pin mini-DIN 

7-pin plug 

9-pin Video 

In/Video Out 

D-Terminal 

(əɩɨɧɢɹ) 

3-BNC, 3-RCA 

SCART 

(ȿɜɪɨɩɚ) 

HDMI 

Mini-HDMI 

Micro-HDMI 

Mini DisplayPort 

Micro 

DisplayPort 

  

BNC 

  



ʿ̛̬̥е̦е̛̦е ϰК 

  ɉɪɢɦɟɧɟɧɢɟ 4К Ɉɝɪɚɧɢɱɟɧɢɹ 

Вɢɞɟɨɤɨɧɮɟɪɟɧɰɫɜɹɡь ɋɬɪɟɦɥɟɧɢɟ ɤ ɬɟɥɟ 
ɩɪɢɫɭɬɫɬɜɢɸ 

Кɚɧɚɥɵ ɫɜɹɡɢ 

 

Вɢɞɟɨɧɚɛɥɸɞɟɧɢɟ 

Ⱦɟɬɚɥɶɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫ 
ɤɚɦɟɪ 

Ɉɛɴɟɦɵ ɧɨɫɢɬɟɥɟɣ ɞɥɹ 
ɯɪɚɧɟɧɢɹ ɚɪɯɢɜɨɜ 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ 
ɫɟɪɜɟɪɨɜ ɧɚɛɥɸɞɟɧɢɹ 

 

Тɟɥɟɦɟɞɢɰɢɧɚ   
Ⱦɟɬɚɥɢɡɢɪɨɜɚɧɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ 

Кɚɧɚɥɵ ɫɜɹɡɢ, ɨɬɫɭɬɫɬɜɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɋɚɡɜɥɟɱɟɧɢɹ Кɢɧɨ, ɬɟɥɟɜɢɞɟɧɢɟ, ɢɝɪɨɜɚɹ 
ɢɧɞɭɫɬɪɢɹ ɢ ɬ.ɩ. 

Ɉɬɫɭɬɫɬɜɢɟ ɤɨɧɬɟɧɬɚ 



ϴК 

• 7680 × 4320  

• ϯϯ ̥л̦ п̛к̭еле̜ 

• ʦ ϭϲ ̬̌̚ ̍ол̹̽е ϭϬϴϬp 

• ʿоток ϱϬϬ М̛̍т/̭ 

• ʦ̛деок̥̌е̬̌ Astro Design, ̌п̬ел̽ ϮϬϭϯ 

• е˃ле̛̏̚о̬ Sharp 8K 

 

 



ʦ̬е̥́ ϰК п̛̬̹ло ! 


