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全国研究生智慧城市技术与创意设计大赛章程 
̂ 2015 8 21 ᴪ ̃ 

҅     ∑ 

ѿ  ῃ ҍ⇔ Ҋץ̂

ľ Ŀ, ̔National Graduate Contest on Smart-city 

Technology and Creative Desigñ ľῃ ⇔

↓ ꜚĿҺ Ԋӊѿ̆ ᵝҍ Ҭ ȁ

Ҭ Ҭ ̆ ῃ Ғҙ ᵝ

ᴪȁ Ҭ ֟ҙ ⇔ ȁ

̂AVS̃֟ҙ ⇔ ῍ ҺⱲȂ 

ԋ  Ⱳ ⇔ľץ̔ ȁ⇔ ꜚ Ŀҹ

̆ Һ ̆ ⇔ ̆ ⇔

ⱬ̆ҹ ȁ ᴪ ᴑҙ Ῑ⇔ ֲ Ȃ 

҈  Ⱳ ̔ ⱬ ̆ꜜ ⱬ Ⱳ

ᵣȁ Ῑ ᵝ ᴪҬ ⱬ̆ ῤ

Ῑ ᵝ ᴑҙ ҙ ȁῃ Ԋ̆

ҍ Ԋ Ȃ 

ԑ   Ὶ  

 ῃ ᴪ̂ץҊ ľ ᴪĿ̃̆

ᴪҊ ӥ ȁ ᴪȂ 

ԓ  ᴪ ҺⱲ ᵝ ᵝ ῏ ֲ

Ȃ ᴪ Һ ȁҺᴋ ȁ Һᴋ ȁ◐Һᴋ ȁ

Һ̆Ⱳ ᵝ ῏ ֲ ᴋ ᴪҺᴋ ȁ◐Һᴋ

̕ ӥ ᵝ Ⱳ ᵝ ֲᵬҹ Һᴋ ̆
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ᵝ ѿ ῏ ֲᵬҹ ᴪ Ȃ 

Έ  ᴪ ̔ 

    1. ȁḱ ȁ ↕ҍ Ⱳ ῏

ᴆ̕ 

2. Ғ ᴪ̆ ӥ ̕ 

3.ҍ Ⱳ Ῑ ᵝ῍ ̕ 

4. ȁ ̕ 

5. ‗ Ⱳ ᵝ̕ 

6. ‗   ȁ ꜛȁ ᵝ ῏ ̕ 

7. ‗ ᴨ ̕ 

    8. ‗ῒ ᴪ ‗ Ԋ Ȃ 

҂  ᴪҊ ӥ ̆ ԍ ֤ ̆

ȁ ᵬ ̆ Ⱳ Ῑ ᵝ῍

ᵬ ᴪ ᵬ Ȃ 

    ӥ ̔ 

    1. Ⱳ ᵝ῍ ᴰȁ ᵬ̕ 

    2. Ⱳ ᵝ῍ ᶏ ȁ ̕ 

    3. ȁ ᴪȁҒ ᴪȁ ꜛᴑҙ  

ῇ  ᴪҊ ᴪ̆ Ⱳ ᵝ ̆

ҺⱲ ᵝȁ ӥ ȁ ꜛ ᵝȁ ᵝⱲ ῏ ᵝ̆Ạ

Ԋ ᵬȂ 

Ӝ  ᴪ ̔ 

ᴪ ᴪ ᴪ ȁ Ԋ ᵬ

̆Һ ̔ 

1. ̆ ᵣ Ԋ ᵬ̕ 
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2. ᴪ ᴪ ̆ Ԋ ᵬᴪ ̕ 

3. ᴪ ̆ ᴪ Ԋ

’̕ 

4. Ԋ ȁ ȁ Ԋ ̕ 

5.ҍ ӥ ѿ ҺⱲ ᵝȁ ᴪȁҒ ᴪȁ

ꜛᴑҙȁ ᵣ Ȃ 

 ᴪ Ғ ᴪ̆ ᴪ ῏

ΐ Ғ ȂҒ ᴪ Һ ѿ ◐̆Һᴋ

ȁ ̆ ӥ ȁ◐ ӥ 1 ȂҒ ᴪ

Ғ ȂҒ ᴪ ҺⱲ ᵝ ‰ ̆

↕ ↕Ҋ̆ ᵬȂ 

ѿ  Ғ ᴪ ̔ 

1. ↕̆ ̕ 

2.└ ↕ Ⱳ ̕ 

3. ᵬ ̆ ῃ ‗ ᵬ ᵬ  ̕

4. ᵬҬ ̕ 

5. ‗ῒ Ғ ᴪ ‗ ῏ Ȃ 

ԋ  Ғ ᴪ ̆ ̆

ӥ ᴆ Ȃ 

҈  ᶫ ῏ Ȃ ᴪ

ӥ ȁ ᵝԇץḠ Ȃ ӥ Ҍ

Ȃ 

Ҏ   ғ ┼ 

 ҽⱲѿ ѿ̆ №∆ ‗ ңҩ Ȃ 

ԓ  ȁ ΐᵣ ̆
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ȁל ף ҙ ̆ Ⱳ ᵝҍ ӥ

̆ ҺⱲ ᵝ ̆└ ᵬ Ȃ 

Έ  ᵝ ҍῃ

̆ ꞉ ᵝ ⱴ Ԋ ῀ ᴇᵣ Ȃ 

  ғᵲ  

҂  ₄ Ύ ץ

Ȃ 

ῇ  

www.smartcity-competition.com.cn ȁ ҍᵬ ֜̆

ᵝ Ȃ ֜ ̆

ȁ ῤ Ҍ ̆ ῀‗

ᴝ ῤ Ҍ ’

Ҋ ᾟ Ȃ 

Ӝ ҩֲץ  ӈ ̆ Ҍ 4

ֲ̆ ῤ № Ȃᾛ ᵬ Ҍ ᵝ̆

ᵬץ ѿᵬ ᵝҹ ᵝȂ ᴪ ꞉ץ

Ȃ 

ԋ  ᵬ ΐ ⇔ ̆ ֟ Ԉ Ȃ 

ԋ ѿ  ̆ ᵬ

2 ᵬץ̆ Ȃ 

ԋ ԋ  ⱴľῃ ⇔ ↓ ꜚĿῒז

Ԋ ⱴ Ԋ Ҍ ̆ѿ ̆

Ȃ 

ԋ ҈  ᵬ ῏ ᵝ

Ȃ ᴪѿ Ҍ ̆
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̆ ȁ ȁᵬẊȁ ’ ᵬ

̆ Ῑ ᵝᴨ Ȃ

ӥ ̆ ᴪ ѿ Ȃ 

֒   ғ ⸗יִ  

ԋ  ȁ ꜛ ᵝ  ȁᴨ

ᴨ Ȃ 

ԋ ԓ  ȁᴨ ᴨ ᵝ

ҩֲ ӥ̆ Ȃ 

῏   ғ֢  

ԋ Έ  ͂ ‗ ȁ ҍᵬ ̆ ⱴ ‗

ꜚȂ 

ԋ ҂  ͂ ‗ ⱴ

ꜚȂ 

ԋ ῇ  ᴪ ꜛ ᵝȁ

῏ᴑҙȂ 

҈   ғ ֥  

ԋ Ӝ  ᴪ ̆ ῏ᴑҙȁ ҙ

ᴪץ ꜛ̕ ᴪ ӥ Ⱳ ᵝ ̆

ᵝ Ⱶ Ȃ 

҈  ᵬ ֟ Ḡ ̆ ԍ ȁᴨ

ᵬ ₮ ȁ ֜ ҍ ῏ ᵬ̆ ᵬ

ᾛ ’Ҋ Ҍ̆ ԍ ҙ ᴋ̆ᵥֲҌ ᵬ

Ȃ ꞉ᴨ ᵬ ҍ ῏ᴑҙ Ȃ 

῍   ғ  

҈ ѿ  ȁᵬ Ҥ ̆
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₮ ҹ̆ ῏ ԇ Ȃ 

҈ ԋ  ӥ ȁ Ⱳ ᵝȁҒ ᴪȁ ᵝ

Ҥ ȁ└ ̆Ạ⌠Ὲ ȁῈ ȁῈ Ȃ 

Ӣ   ∑ 

҈ ҈  Ⱳ ᵝ ᴪ ⱲⱲ ̆

ⱲҊѿ ꜚȂ ᴪ ѿ Һ ֟

Ҋ Ⱳ ᵝȂ 

҈  Ⱳ ᵝ ῃץ ᴪ ӈ

ꜛȂ 

҈ ԓ   ᴪ ӊ ̆ ᴪ

ḱ Ȃ 
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全国研究生智慧城市技术与创意设计大赛 

组织机构 

ѿȁҺⱲ ᵝ 

ᵝҍ Ҭ  

Ҭ Ҭ  

ῃ Ғҙ ᵝ ᴪ 

Ҭ ֟ҙ ⇔  

̂AVS̃֟ҙ ⇔  

ԋȁ ᵝ 

֤  

֤  

҈ȁ ᴪ 

ᴪҺ ̔ 

̂Ҭ ◐Һ ȁҬ ᵝҍ ᴪᴪ ȁ

Ҭ ̃ 

Һᴋ ̔ 

̂ ᵝҍ Ҭ Һᴋ̃ 

↔  ̂Ҭ Ҭ Һᴋ̃ 

Һᴋ ̔ 

̂ ֤ ᾴ ȁᾴ ◐ӥ ̃ 

̂ ֤ ᾴ ȁ◐ Ὶ̆ Ⱶ ̃ 

´̂ ֤ ◐ ̃ 

◐Һᴋ ̔ 

Ҭ̂שּׂ Ҭ ◐Һᴋ̃ 



 

8 

̂ῃ Ғҙ ᵝ ᴪ ӥ ȁ

◐ ̃ 

̂ ᵝҍ Ҭ Һᴋꜛ ̃ 

̂Ҭ ֟ҙ ⇔ ◐ Ԋ ̃ 

´̂ ÂVS̃֟ҙ ⇔ ӥ  ̃

  ̔ 

ᾣ̂Ҭ ᴪ Ҭ ꜚ ̃ 

῏ ̂ ᵝҍ Ҭ ҺᴋȁȇҬ

Ȉ ◐Һ ̃ 

↔ ≠̂ ֤ ◐ ̃ 

↔ ̂ ῙⱲҺᴋ̃ 

↔ҕ ̂ ֤֜ ◐ ̃ 

̂ ֤ ᵬ ̃ 

—̂ ֤ ̃ 

ḍ ̂ ֤ ◐ӥ ̃ 

  ̂ ֤ ◐ ̃ 

̂Ҭ ῾ҙ ᵬ ◐ ̃ 

ḤҼ̂ ֤ ҙ ᵬ ̃ 

↔ ̂Ҭ ҙ ̂ ֤̃ ◐ ̃ 

  ₇̂ ᵬ ̃ 

̂ ◐ ̃ 

  ̂ ᵬ ◐ ̃ 

↔ ̂қ ◐ ȁ ᵬ ̃ 

  ̂ ̃ 

  ̂ ҙ ◐ ȁ ᵬ  ̃
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  ̂ ◐ӥ ̃ 

ⱳ̂҉ ֜ ꜛ ȁ ῙⱲῈ Һᴋ  ̃

̂ қ ̃ 

̂ қ ◐ ̃ 

ᴋ╤ ̂҉ ᵝⱲῈ Һᴋ̃ 

̂ ֤ ᵬ ̃ 

̂қ ◐ ̃ 

  ̂ ֤ ◐ ̃ 

  ̂ ֤ ◐ ȁ ᵬ  ̃

≠ᾢ̂Ҭ ҙ ◐ ȁ ᵬ  ̃

̂ ֤῾ҙ ᵬ Һᴋ̃ 

  ̂ ᵬ ̃ 

̂Ҭ ◐ ̃ 

̂ ҍ ̃ 

  ᴯ̂ ᵬ ̃ 

  ̂ Ҭ ̃ 

̂ ῙⱲῈ Һᴋ̃ 

̂Ҭ Ῑ ̃ 

  ̂Ҭ ◐ ̃ 

֒ ̂ ᵬ ̃ 

ӄ̂ ◐ ȁ ᵬ ̃ 

Ԑ ̂ ◐ ̃ 

↔ ̂ ֜ ◐ ̃ 

  ̂ ֜ ҍ ᴪ Ҭ Һᴋ̃ 

̂ ҙ ◐ ȁ ᵬ  ̃
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̂ ῾ ◐ ̃ 

̂Ҭ ̂ ֤̃ Ⱶ◐ ̃ 

̂Ҭ ̂ қ̃ ᵬ ̃ 

´̂Ҭ ̃ 

̂ ´Ḥ Ḥ ◐ ̃ 

ӥ ̔ 

̂ ֤ ᵬ ̃ 

◐ ӥ ̔ 

↔ ≠̂ ֤ ◐ ̃ 

ȁ ᴪ ӥ ᵝ̔ ֤  

ԓȁ ҈ Ⱳ ᵝ̔ ֤  

Έȁ ꜛ ᵝ̔ ֤ Ὲ  
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全国研究生智慧城市技术与创意设计大赛 
专家委员会名单 

 

Ҙ ᴰӀ Е 

  ̂ ◐ҺᴋȁҬ ̃ 

◖Ӏᴑ Е 

  ̂Ҭ ֟ҙ ⇔ ◐ Ԋ ̃ 

´̂ ÂVS̃֟ҙ ⇔ ӥ  ̃

Е 

Ҭ ֟ҙ ⇔ ȁ ÂVS̃

֟ҙ ⇔ Ⱳ ᵝȁ ᴪ῍ ̆ Ғ Ȃ 

ӫ Е 

̂ ֤ Ḥ  ̃

◖ ӫ Е 

   ̂Ҭ ֟ҙ ⇔ Ⱶ◐ ӥ ȁ  

       ֤ ◐ ̃ 
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全国研究生智慧城市技术与创意设计大赛 

参赛方式 
ѿȁ  

Ῑ ᵝ Ύ ץ

Ȃҹ Ḡ ̆ Ῑ ᵝ

Ȃ 

ⱴ ̆ Ḡ ֜ᵬ ⇔

̆Ҍ ֜ῃ ⇔ ↓ ꜚ ῒז ԊȂ

̆ ̕ ̆ ꞉Ȃ 

ԋȁ  

ȁ ҍᵬ ֜̆ ץ

ҩֲ ̆ҩֲᵬ ҹ ֲ ̆ ᵣᵬ ֲ Ҍ

4ֲȂ 

҈ȁ  

̔www.smartcity-competition.com.cn 

ֲֲ Һ ̔http://page.renren.com/gra_smartcity 

̔ῃ  

Ḥ ̔ῃ  

  

http://www.smartcity-competition.com.cn/
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ᴋⱵ №Ȃҹ Ҭ

ⱬ̆ ᶫ҉ ᴋⱵ ף ῏ Ȃ 

 

҈ȁ  

1.  

̆ №ҹ ȁ ȁ‗ ҈ Ȃ 

ῤ ᶏ ҈ № ѿȁԋ Ȃ 

ҹḠ Ὲ ̆ ‗ Ḡ └ ̆

҈ № ҈ Ȃ 

2.  

ҲЇ ᴑꜙ ɻ Ȃ ᶫ

Ⱶ̆ ᴝ ץ ֜ ҉ ᴆ̕

ᴝ ֜ ̆ ᵞ№ᴋⱵ Ȃ 

╠̆ ȁ ̂

ȁ ף ȁAPI ȁ ᴆ ̃̆ ץ Ḡ ᴝ

֜⌠ ҉ Ȃ ᴝ API ⌠ Ȃ

̆ Ȃ ҍ

Ἕ ᴆ̆ҍ Ҍ ̆ ԍ Ҭ ᴝ

Ȃ 

ץ    ҹ ᵝῈ Ȃ ̆ ҩ ᴝ

ץ ֜ 2 Ȃ 

ᴝ ’ ѿ ᴝ ῀‗ ̆ᵖ ҩᴋⱵ ⱴ

‗ ᴝҌ 10 Ȃ 

3. ‗  

ᴨ ᴝ ῀‗ Ȃ‗ Ȃ ᶫ
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ᴆ Ғ Ȃ ᴝ ῤ̂4 ̃

ᶫ ᴆ ̂ Ҍ ᴋⱵ№ CPU ̆ ҈ №̃҉ ̆

Ȃ ‗ ҉ ⌠ ̆ ץ ᵞ

Ȃ 

ҹḠ Ὲ ̆ᴋᵥ Ҍ ⱴ‗ Ȃ ⌠ ѿ

̆ ҹ CPŬҌ ᶫ GPU ῒז Ȃ ‗ ̆ Ҥ ᴋᵥ

ᴋᵥץ ̆ U ȁ ꜚ ̕

ῒ ‗ Ȃ 

ҹ Ḡ Ὲ ̆‗ ᴝ ֜ ̆ Ḡ

ԍ Ȃ ◐ Ḡ ᵝҬ ֽ̆ᶫ Ԉ

ᶏ Ȃ ֟ ᴝ ֟ Ȃ 

ѿ ᵬ ᴪ ⇔ץ ⇔ҙ ‗₮ Ȃ 

 

ȁ  

  

2016 3 22  
̆ ╠ ̕ 

 

2016  4 1  ̆ ꜚ 
2016  8  1  ̆ ῀‗ ᴝ  

2016 8  20-22  
‗ ̂ ‗ ȁ ȁ ȁ

ᴑҙ ̃ 

ԓȁ  

҂ ᴋⱵ̆῍ 1 ̂ ̃̆ ᴋⱵ ѿ 1 ̆ԋ 2 ̆҈

3 Ȃ ῀‗ ᴨ ̆ ⱴ Ȃ 

ҹ ꞉ ᾥ ῏ Ῑ ⱬ̆ ᶃ

Ȃ 

ѿ ᵬ ̆ῒ ᴪ ꜛᴑҙ ῏ Ȃ 
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Έȁ ֟ ᵬ  

1. ҹḠ Ὲ ̆‗ ᴝ SDK
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ԋ № ↕ 

ᵣ ̔ ľῃ ҍ⇔ ӊ Ŀ̂ Ҋץ

ľ Ŀ̃ ̆ ‗ ̆ ҺⱲ

ᶫ ᴆ Ғ Ȃ ᴝ ῤ ҺⱲ

ᶫ ᴆ ҉ ̆ Ȃ ‗ ҉

⌠ Ȃ 

1. ҹԅ ꞉ ̆ ᴝ ѿᵝ ᵝ Ȃ ᵝ

ѿᴋⱵҬ ⱴѿ ᴝȂ 

2. ҹḠ Ὲ ̆ᴋᵥ Ҍ ⱴ‗ Ȃ ⌠ ѿ

̆ ҹ CPŬҌ ᶫ GPU ῒז Ȃ 

3. ҹ ̆ ꜚ ᴆ

̂‗ ᵝ ԍ‗ ̃̆ ֲ ꜚ ₮ Ȃ 

4. ̆ ᴝ ֜ ң ̆ ̆

╠ ’Ȃ 

5. ‗ Ҭ̆ ᴝ ֜ѿ ҍ‗ ̆ ᴋⱵ ‗

҉ Ȃ ̆ ̆Ҥ ᴋᵥ ᴋᵥץ

̂ U ȁ ꜚ ̃̕ ᴋᵥ ῒ

‗ Ȃ 

6. Ҥ ᴝ ̆ ̆ Ḡ ῒ ᴋ

≠Ȃ 

7. ̆Ғ ȁ ᴝ ף ѿ℗Ҭ ̆

ᴝ Ȃ 
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全国研究生智慧城市技术与创意设计大赛之 

智慧城市创意设计赛 
 

ѿȁ └ 

⇔ №ҹᵬ ∆ ҍῃ ‗ Ȃ 

∆ ̔ ᵝ ꜚ ֜ ᵬ ̆ Ғ ᵬ

҉ ̆ ‗ Ȃ 

ῃ ‗ ̔‗ ץ ȁ Ғ Ȃ 

ԋȁᵬ ҍῤ  

̂ѿ̃ ᵣ ↕ҍ  

1ȁ⇔ ᵬ ץ ҹҺ Ȃ “ ₮ ȁᴑҙ ȁ Ŀ

̆ ҈ҩ ≢̕҈ ᵬ ᶷ ̆№≢ Ȃ 

2ȁ ꞉⇔ ҍ⇔ҙ Ȃᵬ Ҍֽ ⇔ ȁ ȁ ̆ ΐ

̆ ╠ ҍ ⅞Ȃ 

3ȁ ᴍᵬ 1̔̃ ̂ ᴆ 1̃̕ 2̃ ӥ̂ ᴆ 2̃̕

3̃ ҙ ⅞ӥ̂ ̆ ᴆ 3̃̕ 4̃ ᾟ ̂ ̃̆ ץ ȁ ȁpptȁflashȁ

̆ᵖ ԍṢ ᴆ ᵬ ץ ᵬ ⇔ ף Ȃ 

4ȁ ᵬ ֟ Ԉ Ȃ 

̂ԋ̃ᵬ ῤ  

   ⇔ № ₮ ȁᴑҙ ȁ ҈ҩ ≢̆ῒ № Ҋ̔ 

1ɻ ₴ ̔ ῤ ̆ ȁ֜ ȁ ῃȁ

̆ ₮⇔ ‗ Ȃ ⇔ ₮ ᴆ 4Ȃ 

2ɻᴗҟ ̔ ꜛᴑҙ Ҭ῏ ̆ ȁᴰ ̆

₮⇔ ⇔ ȁ ҍ ‗ Ȃ ⇔ ᴑҙ ᴆ 5Ȃ 
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3ɻ ᾟ̔№ ⇔ ҍ ̆ ץ ᴋ Һ ̆

ᵖҌ ԍ ȁ ȁ ֜ ȁ ȁ ȁ ̆ ₮⇔

⇔ ȁ ҍ ‗ Ȃ 

҈ȁ ‰ 

1ȁ⇔ ᵬ ‰ ≢̆ ̆ῤ ̆ Ώ

Ȃ 

2ȁᵬ ⇔ ׃ ̆ ῒ ȁ ȁҺ ῏

ȁ ᴪᴇṿȁ ȁ ҙ ҍ ╠ ῤ ̆ ҉ ⅞

Ȃ 

3ȁҹ Ḡ Ὲ ̆ Ώ Ῑ ᵝḤ ̆ ᵬ ҩ №̂

ᴆ̃Ҍ ₮ Ῑ ᵝḤ Ȃ 

4ȁᵬ ̆ ѿ ᵬ Һ׆≢№ ῏ ȁ⇔ ȁ ȁ ᴪҍ

ȁ ҙ ҍ ╠ ȁ Ҍ Ғ № Ȃ 

ȁ Ԋ  

1ȁ ᵬ ₮ ȁᴑҙ ȁ №≢ ̆№≢ Ȃ 

2ȁ №ҹ∆ ‗ Ȃ 

∆ ҹ ̆ ᵝ Ғ Һ׆ ῏ ȁ⇔ ȁ ȁ ᴪҍ

ȁ ҙ ҍ ╠ ȁᵬ №̆ ғ 10-20 ᵬ

῀‗ Ȃ 

῀‗ ᵬ ̆ ᴪ ⌠ ꜛᴑҙҍ ῏ Ғҙ

ץ̆ ᵬ ⇔ ҍ ᵬ Ȃ 

‗ ҹ Ȃ ῀‗ ⌠ Ⱳ ᵝ ᵬ

̆ ғ Ғ ᴪ Ȃ Ғ ᴪ №≢ ҈ ᵬ ∆ №

ṿץ ’ ῀‗ ᵬ №Ȃ 

ѿ ᵬ ᴪ ⇔ץ ⇔ҙ ‗₮ Ȃ 
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ԓȁ  

 Ԋ  

2016 3 22 -7 15  ̆ᵬ ‰ ȁ ֜ 

2016 7 15 Ҭ 12:00 ᵬ ֜ Ῑ ᵝ  

2016 7 15 -8 1  ∆  

2016 8 1 -8 7  ∆ Ὲ  

2016 8 1 -8 20  ⇔ ⇔ҙ  

2016 8 Ҋ  

῀‗ ᵬ ḱ ҍ ̕ 

‗ ̂ ȁ Ғ ȁ

ȁ ᴑҙ ̃ 

Έȁ  

⇔ 1 ̂ ̃̆ ѿ 1-3 ̆ԋ 4-6 ̆҈

7-10 Ȃ ῀‗ ᴨ ̆ ⱴ Ȃ 

ҹ ꞉ ⇔ԍשּׂ ȁ ᾥ ῏ Ῑ ⱬ̆

ᶃ Ȃ 

ѿ ᵬ ̆ῒ ᴪ ꜛᴑҙ ῏ Ȃ 

҂ȁ ֟ ᵬ  

1ȁ ᴝ ⇔ ȁ ῏ ֟ ԍ ᴝ ̆

Ḡ ӈⱵ̆ Ҍ ԍ ᴋᵥῒז Ȃ 
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ᴆ 1̔  

2016全国研究生智慧城市技术与创意设计大赛之 

智慧城市创意设计赛 

 
项目简表 

 
课题名称  

团队名称  

参赛组别 政府出题组  □    企业命题组  □     自由选题组  □ 

队长姓名  队长联系电话  

团队成员  

报告内容摘要 

（1）项目背景 

(创意将解决什么问题/迎合怎样的市场需求等等，不超过 300 字) 

 

（2）立项思路 

(项目的创新思路、已有基础等等，不超过 300 字) 

 

（3）解决方案 

(项目的解决方案与技术路线、创新点等等，不超过 500 字) 

 

（4）商业模式和预期效益 

(概括商业模式、预期市场与前景等等，不超过 300 字) 
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ᴆ 3̔ ҙ ⅞ӥ  

2016全国研究生智慧城市技术与创意设计大赛之 

智慧城市创意设计赛 

 
项目商业计划书 

ѿȁ ̂Ҍ 200 ̃ 

 

ԋȁ ̂Ҍ 200 ̃ 

 

҈ȁ ֟ ̂ Ⱶ̃ ̂Ҍ 2000 ̃ 

1. ֟ ̂ Ⱶ̃  

2.֟ ̂ Ⱶ̃ ⅞ 

ȁ ֟ ̂ Ⱶ̃ ҍ Ԉ̂Ҍ 2000 ̃ 

1.  

2. Ԉᴨל№  

3.  

ԓȁ ҙ ̂Ҍ 2000 ̃ 

1. ֟ ̂ Ⱶ̃ ȁ ֟̂ Ⱶ̃  

2. ֟ ̂ Ⱶ̃  

3. ֟ ̂ Ⱶ̃ ≠  

4.̂ ⇔ҙ̃ᴑҙ ⅞ 

Έȁ № ̂Ҍ 500 ̃ 
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ᴆ 4̔  

 

҅ɻӀ  

   ᵫ ”  

   ֤ Ҭ ⌠ ̆ ȁ֜ ȁ ῃȁ

ȁ ̆ ̆ ₮⇔ ‗

Ȃ 

ԑɻᵲ  

ᵬ ң ̔ 

1ȁ ֤ Ҭ ⌠ ̆ ȁ֜ ȁ

ῃȁ ȁ Ȃ 

2ȁ ‗ ᾟ№ᵣ ⇔ ҍ ̆ ᵖҌ ԍ

ҍ ȁ ӟ̂ ӟ ȁ̃ ȁ Ḥ ȁ ֲȁ ֲ ȁ

Ȃ 

Ҏɻ  

Ҋ҈ ̔ 

1ȁ ‗ ⇔  

– ⇔ ҍ  

– ҍ  

– ⱳ  

2ȁ ‗  

– ᵝץ ҍ  

–  

–  

3ȁ ҍ ᴪ  

–  

– ᴪ ҍ ꜚ  

– Ҭ  
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ᴆ 5̔ᴑҙ  

 

҅ɻӀ  

ᴶ ∕ ” ғ  

̔ ╠̆└ ᴰ ̆ ᶫ ȁ

ȁ ȁ ҍ Ȃץ ҍ ҹᶛ̆ ‗

ȁ № ȁ ӟ Ȃ 

 

ԑɻᵲ  

1ȁ ⇔ ‗ └ ᴰ ȁ ӈ

ῤȂ 

2ȁ ⇔ ‗ ⇔ Ȃ

ᵖҌ ԍ̔ 

1̃ᶫ ̆ ֟ ȁ ȁ ȁ ̕ 

2̃ ̆ ᵣᵣ ȁ ꜚ

ȁ ȁ ̕ 

3̃ Ὲ῍ ̆ Ḡ Ῥ≠ ȁ ȁ ֜

̂ ₮ ȁ ᵝ ȁ ̃̕  

4̃ Ả ̆ ȁ ῤ

ȁ ῤ ȁ ῤֲ ᵝ ̕ 

5̃ Ḡ ̆ ꜚȁ ȁ ֟

Ȃ 

 

Ҏɻ  

ᴑҙ Ҋң ̔ 

1ȁ ҍ ⇔ ̆ ̔ 

– ᵬ ȁ  

– ԍ  
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– ᵞғ ԍ  

– ⱳ  

– № ҍ  

2ȁ ҙ ҍᴇṿ̆ ̔ 

– Ԉⱬ 

–  

– ҍ ᾟ  

– ⅞ 

– ҙ  
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全国研究生智慧城市技术与创意设计大赛之 

申诉仲裁与纪律处罚 
1ȁ Ῑ ᵝҤ ̆ ₮

̆ ᵬ ȁ Ῑ ᵝ ᴨ

Ⱳ ᵝ ̆ ᴪ ᵝȂ 

2ȁ ᵬ ֽ ᵬ ̆Ҍ

ҩֲ ῏ ȁ ᵬҹ

ᵬ Ȃ ₮ ̆ ᵬ ᴨ

̆ ᴪ ᵝȂ 

3ȁ Ҍ ץ̆

Ҭ ≠Ȃ ₮ ̆

ῒ Ῑ ᵝ̆ Ῑ ᵝ ԇ Ȃ 

4ȁ Ҍ ֲז ȁ⇔

̆ ₮ ̆ ῒ

Ῑ ᵝ̆ Ῑ ᵝ ԇ Ȃ 

5ȁ ⱴ ̆ Ḡ ֜ᵬ

⇔ Ҍ̆ ֜ῃ ⇔ ↓

ꜚ ῒז ԊȂ ̆ ̕

̆ ꞉Ȃ 

6ȁ ӥ ȁҒ ᴪ Ғ

Ҥ ȁ└ ̆Ạ⌠Ὲ ȁῈ ȁῈ ̆ ₮

ȁ ҹ̆ ῏ᵬ ᴋֲ Ⱶ̆

ᴪ ᵝȂ 
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ᴂ 

ӥ ̔ ֤  

ֲ̔ ╠  

̔010-82337785 

̔ ֤ 37 қ204 ̆

̔100191 

 

҈ Ⱳ ᵝ̔ ֤  

ֲ̔  

̔010-62766552 

̔ ֤ 5 ֤ Ҭ

501 

̔pku_smartcity@126.com 

 

ⱲῈ ̔ 

ֲ̔  

̔smartcity_mlg@163.com 

 

̔ 

ֲ̔  

̔010-52878507  
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ᴆ 6̔ 

智能技术挑战赛说明 

ѿ №  

ѿȁPKU-SVD-B  

PKU-SVD-B ֤ ֤ Ḡ

̆Һ ԍῃ ҍ⇔ ľ ĿȂ 

 

ԋȁPKU-SVD-B ᶏ  

PKU-SVD-B ֤ ֤ Ḡ

̆Һ ԍῃ ҍ⇔ ľ ĿȂ ̆

PKU-SVD-B ╠ֽ ԍ Ȃ ᶏ PKU-SVD-B ֲ

↓ └Ȃ Ҍ ҹ ̆

≠̆ Ԋ ᴋȂ 

ֲ PKU-SVD-B Ҋ↓ ̔ 

1. ֽ ҬῈ ץ ֽ ץ № Ҭ̆

ԍ Ὲ №Ҍ‰ץᴋᵥ ₮ ᴋᵥ ҬȂ ῤ Ҍ‰

ҙ ȁ ℮ ῒזῈ῍ ᵣ҉Ȃ 

2. ᶏ ԅ PKU-SVD-B ȁ Ҭ ᶏ ԅ Ȃ

ᶏ ԅ PKU-SVD-B ȁ ֤

Ȃ 

3. Ҍ ≠ҍ ̆ Ҍ ᴋᵥ ѿ ȁ ȁ └ ѿ ᴰ

Ȃ ӊ ῒז ȁ ᵝ Ὲ ̆ ѿ № ȁ └ Ȃ 

4. ῤ ֽ ԍ Ȃ ᵣ № Ҍ ᴋᵥץ ԍ

ҙ Ȃ 

5. ᶏ ȁ ᴋᵥῈ ̆ ̔Hongye Liu, B
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6. ֤ Ȃ 
 

̔        Ⱶ/ ̔         
̔     
̔              
̔                            
̔                            

̔             ᴰ ̔           
̔                       

 

҈ȁ Ḡ └  

1.  

ҹḠ Ὲ Ҥ ̆ └ Ҭ Ḡ └ ץ̂

Ҋ ľ └ Ŀ̃Ȃ 

2.  

̆ №ҹ ȁ ȁ‗ ҈ Ȃ └

̆ ‗ ̕Ὲ Ҍ └

ῤȂ 

3. ֟  

ҩ ֤ ῤ 20ҩ Ἕ ̆ ᴋⱵ

Ҍ ԍ 3 ̆ῒҬץ 15№ ᵬҹѿҩ ᾝȂ҉ ҈ ѿ

‰ Ȃ 

4. ⅞№  

̆ Ғ ᴪ Ҋ̆ ⅞№ ץ

֟ ‗ ̆ ⅞№ ᵝҍ

Ҭ Ȃ 

5. №  

‗ ӊ╠̆ Ғ ᴪ Ҋ̆׆

ᵝҍ Ҭ ‗ ̆ ῀ Ȃ 
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ԋ № ᴋⱵ  

ᴋⱵѿ̔ Ἕ ֲ  

ѿȁ  

ҹῈ῍ Ҋ Ἕ ֲ Ȃ ѿ Ҍ

̆ ₮ ѿ ₮ Ḥ ̂ Ἕ ̆ ̆ Ḥ ̃̆

̆ ╠ ῒᵩ ̂ ╠ ̃ Ҭ

̆ ̂ ̆ ᵝ Ḥ ̃Ḡ Ҋ Ȃ 

ԋȁ ӈ ᴋⱵ  

1. ӈ 

ᴋⱵҬ̆ 3 ҩ ᴋⱵ̆ ҩ ᴋⱵ ᶫ ҩ

avs ᴆ̂ ҩ Ҭ ֲ Ḥ Ȃ ᶫ

̆ ҹ 0̆ 1,3,5,7….. Ȃ̃ ̆ ᶫ ֲ

ᴆ̂ ∆ Ḥ ̂₮ ̆ ̆ ̃̃̆ᴋⱵ

ᴆҬ ̆ ῒ Ҭ ῒ ̆ ῒᵩ Ҭ

̆ ̂ ̆ ᵝ Ḥ ̃ ᴆ Ḡ Ҋ

Ȃ ᴆ ᴆ ᴋⱵ Ȃ 
ᶛ Ҋ̔ 
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2. ᴋⱵ  

Ἕ ֲ ᴋⱵ ץ ҹ̔ ₃ҩҌ ᵬҹ ̆ ᶫ

ᴆ̂ ∆ Ḥ ̂₮ ̆ ̆ ̃̃̆

ꜚ Ҭ ̆ ῒᵩ Ҭ ̆

Ḡ Ҋ Ȃ 
 

҈ȁ  

1.  

 ᴋⱵ Ҭ 3 ᴋⱵ̆№≢ 3ȁ3ȁ8 ҩ Ȃ ҩ ᴋⱵ№≢

ᶫҌ ᴆ̂ 8 ҩ ̃ᵬҹ ̆

ᵝӞ ץ ԍ Ȃ 

2.  

 ᴋⱵ Ҭ 3 ᴋⱵ̆№≢ 3ȁ3ȁ8 ҩ ̆

Ȃ Ҭ̆ Ҭ 3ҩ ᴋⱵ̆ ҩ ᴋⱵ 12ҩ Ȃ‗ Ҭ̆

Ҭ 3ҩ ᴋⱵ̆῍ 40№ ̆ ҩ ᴋⱵ 12ҩ Ȃ 
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ȁ ῀ ₮ ᴆ  

1.  

ᴋⱵ ᴆ ѿҹ avs Ȃ 

2. ᴆ  

֜ ҹ ᴆ̆ Ḡ ̂ SDK ꜚ Ȃ̃ Ḡ

ᴆ ȁevaluateTypeȁmediaFileȁVideoName ‰Ȃ ‰ ᴆ ҍ

ᴆ ѿ Ȃ 
ῒҬ̆ ӈ ӈ ҊȂ 

 evaluateTypeҹᴋⱵ ̆ ԍ Ҭ ᴋⱵ ̂ Ἕ ֲ

ᴋⱵ ҹ 3̃ 

 mediaGroup ҹ ᴋⱵ ̆ ԍ Ҭ ᴋⱵ ̂ᶛ ̆ ԍ Ἕ

ֲ ᴋⱵ 2ҩ ᴋⱵ̆ῒ ҹMultiPedestrianTracking2̃ 

 mediaCount ҹ ҩ ̆ MultiPedestrianTracking1_peizhi.xml Ҭ̆ 8 ҩ ̆

ῒ∆ ᵝ 2ҩ̆↕ mediaCountҹ 2 

 VideoNameҹ ̕ ѿҩ ѿҩ Items  

 startFrameNum ҹ id ₮ ̆endFrameNum ҹ ץ ̂

Ҍ endFrameNum̃ 

 frameNumף  

 lȁtȁrȁbȁid№≢ף ȁ҉ȁ ȁҊ id  

 typeף ף1̂ ף2̆ ֲ̃ 

Ҋ ₮ѿҩ ᶛ Ȃ 
<?xml version="1.0" encoding="gb2312" ?> 
<Message Version="1.0"> 
  <Info evaluateType="3" mediaGroup="MultiPedestrianTracking2" mediaCount="1" /> 
  <TrackTarget> 
    <Items VideoName="yitiwest_8_1280x720_30" startFrameNum="57" endFrameNum="6299"> 
      <Item id="9" type="2" l="333" t="101" r="356" b="154"/> 
    </Items> 
    <Items VideoName=" yitiwest_8_1280x720_30" startFrameNum="57" endFrameNum="1203"> 
      <Item id="7" type="2" l="317" t="104" r="334" b="154" /> 
    </Items> 
    <Items VideoName=" yitiwest_8_1280x720_30" startFrameNum="885" endFrameNum="6299"> 
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      <Item id="3" type="2" l="373" t="106" r="391" b="154" /> 
    </Items> 
    <Items VideoName=" yitiwest_8_1280x720_30" startFrameNum="1305" endFrameNum="2549"> 
      <Item id="2" type="2" l="310" t="101" r="328" b="143" /> 

</Items> 
  </TrackTarget> 
</Message> 

3. ᴆ  

֜ ҹ ᴆ̆ SDK ꜚ Ȃ Ḡ ᴆ ȁevaluateTypeȁ
mediaFileȁVideoName ‰Ȃ ‰ ᴆ ҍ ᴆ ѿ Ȃ 
ῒҬ̆ ӈ ӈ ҊȂ 

 evaluateTypeҹᴋⱵ ̆ ԍ Ҭ ᴋⱵ ̂ᶛ ̆ Ἕ

ֲ ᴋⱵ ҹ 3̃ 

 mediaCountҹ ҩ ̆ MultiPedestrianTracking1_Ҭ̆ 8ҩ ̆ῒ

∆ 3ҩ̆↕ mediaCountҹ 3 

 mediaFile ҹ ᴋⱵ ̆ᶛ ̆ ԍ ѿҩ ᴋⱵ Ἕ ֲ ̆ῒ

ҹMultiPedestrianTracking1 

 VideoNameҹ ̕ ѿҩ ѿҩ Items   

 startFrameNum ҹ id ₮ ̆endFrameNum ҹ ץ ̂

Ҍ endFrameNum̃ 

 frameNumף  

 lȁtȁrȁbȁid№≢ף ȁ҉ȁ ȁҊ id  

 typeף ף1̂ ף2̆ ֲ̃ 

Ҋ ₮ѿҩ ᶛ Ȃ 
<?xml version="1.0" encoding="gb2312" ?> 
<Message Version="1.0"> 
    <Info evaluateType="3" mediaCount="2" meidiaFile="MultiPedestrianTracking1" /> 
    <Items VideoName="yitiwest_8_1280x720_30" startFrameNum="145" endFrameNum="6053"> 
        <Item frameNum="145"> 
            <Label type="2" l="621" t="147" r="653" b="224" id="9" /> 
        </Item> 
        <Item frameNum="149"> 
            <Label type="2" l="618" t="147" r="651" b="224" id="9" /> 
        </Item> 
        <Item frameNum="153"> 
            <Label type="2" l="617" t="148" r="649" b="225" id="9" /> 
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        </Item> 
        <Item frameNum="157"> 
            <Label type="2" l="615" t="150" r="647" b="226" id="9" /> 
        </Item> 
    </Items> 
    <Items VideoName="weiming_7_1280x720_30" startFrameNum="169" endFrameNum="6125"> 
        <Item frameNum="169"> 
            <Label type="2" l="1250" t="277" r="1279" b="438" id="9" /> 
        </Item> 
        <Item frameNum="173"> 
            <Label type="2" l="1236" t="275" r="1279" b="437" id="9" /> 
        </Item> 
        <Item frameNum="177"> 
            <Label type="2" l="1216" t="275" r="1279" b="441" id="9" /> 
        </Item> 
        <Item frameNum="181"> 
            <Label type="2" l="1199" t="275" r="1258" b="449" id="9" /> 
        </Item> 
        <Item frameNum="185"> 
            <Label type="2" l="1182" t="271" r="1248" b="443" id="9" /> 
        </Item> 
    </Items> 
</Message> 

ԓȁ ᴇ  

1.  

N ҩ Ἕ Ҭ ҩ Ἕ ̆ ҉ ҩ ̆ ҩ

҉ΐ ѿ ̂ᶛ ╠ 10 Ȃ̃ ҩ ꜚ ҩ

ῤ ѿҩ Ἕ ̆↕ ҹ ԅ Ȃ 
ԍ ѿҩ ̆ ҩ ῤ̆ ֜ Ground 

Truth 50% ҉̂ ̃ ̆↕

⌠ԅ Ȃ 
ԍ iҩ ̆ ҹ̔ 

        (1.1) 
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ῒҬN Ἕ ̆ iҩ Ground Truth 

Ἕ n Ȃ iҩ Ἕ n ⌠

Ȃ iҩ Ἕ n Ȃ 

 

Ẋ ҉ ҹ ҩ ̔ ҉ Ҍ ̕ ֜

ҹ ֜ ̂1 Ἕ Ҋ 1ҩ̆3 Ἕ Ҋ 1ҩ̆7 Ἕ

Ҋ 2ҩ̆8 Ἕ Ҋ 1ҩ̆῍ 5ҩ̃̕ ‰ ҹ ╠ Ground-truth
̂1 Ἕ Ҋ 2ҩ̆3 Ἕ Ҋ 1ҩ̆6 Ἕ Ҋ 2ҩ̆8 Ἕ Ҋ 2ҩ̆῍ 7

ҩ Ȃ̃ ̆ ⌠ ҹ: 1 Ἕ Ҋ ѿҩ ̆3 Ἕ ̆8 Ἕ

ԋҩ ̆῍ 3ҩȂ 

̆ ҹ̔  Ȃ 

ԍ ̆ ҹ̔ 

        (1.2) 

ῒҬ M Ȃ 

2̈‗  

‗ ңҩ №̔ ץ ̆ΐᵣ ӈҹ̔ 
M = Fscore− L         (1.3) 

ῒҬ̆  ҹ ̆ Ὲ ̂1.4̃ ⌠Ȃ 

        (1.4) 

ῒҬ̆ ̂T ҹ ̆ 0T ҹ ̆ ҹ№ץ ᵝ̃ҹ

ᶛȂ ↕ҹ̔ ԍ ῤ ̕

̆ ̆ ̆

( )i i
n n nG G T<

i
nC

i
nD
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2 ҉ץ ↕ ҹ Ȃ 
 
  



 

38 

ᴋⱵԋֲ̔ ҍ ≢ 

ѿȁ  

ҹῈ῍ Ҋ ֲ ҍ ≢ ̆ Ҭ ҍ

ᴆ ѿ ֲ Ȃ ̆ ֲ ץ IDḤ Ḡ Ҋ Ȃ 

1. ӈ 

ᴋⱵҬ̆ 2ҩ ̆gallerŷ ᴆ ̃ probê
Ȃ̃ ProbeҬ ᴆ ₮̆ ᴆ ֲ Ҭ

ᵝ Ḥ ץ IDḤ ȂᴋⱵ ₮ gallery ҉̆ probeҬ ֲ

ҍ ≢̆ ≢₮ҹ gallery ᴆ ֲ ̆ ῒ ᵝ ץ IDḤ ᴆ

Ḡ Ҋ Ȃ ᴆ ᴋⱵ Ȃ 
ᶛ Ҋ̔ 

gallery̔ 

 
Prob̔ 

 

2. ᴋⱵ  

ֲ ҍ ≢ᴋⱵ ץ ҹ̔ 2ҩҌ ᵬҹ probĕ ₮

gallery ᴆ ̂ ≢ ֲ ᴆ ̃̆ ꜚ probeҬ ֲ ҍ

≢̆ ≢₮ҹ gallery ᴆ ֲ ᵝ Ḥ ץ IDḤ Ȃ 
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҈ȁ  

1.  

 ᴋⱵ Ҭ 2ҩ ğallery ᴆ ᴆ̂ ҍ ᴆ Ҭ ֲ

Ҭֲ ᵝ Ḥ Ȃ̃ ᶫ ҩ 1000 ̂

ᴆҬ groundtruth̃ᵬҹ ̆ ᵝӞ ץ ԍ Ȃ 

2.  

 ᴋⱵ Ҭ 2 ҩ ̆ Ȃ Ҭ̆

Ҭ ҩ 1000 ğallery ᴆ Ҭ 10 ᴆ Ȃ‗ Ҭ̆ Ҭ ҩ

ҹ 1100 ̆gallery ᴆ Ҭ 10 ᴆ Ȃ 
 

ȁ ῀ ₮ ᴆ  

1.  

ᴋⱵ ᴆ ѿҹ jpg Ȃ 

2. ᴆ  

֜ ҹ ᴆ̆ SDK ꜚ Ȃ Ḡ ᴆ ȁevaluateTypeȁ
mediaFileȁVideoName ‰Ȃ ‰ ᴆ ҍ ᴆ ѿ Ȃ 
ῒҬ̆ ӈ ӈ ҊȂ 

 evaluateTypeҹᴋⱵ ̆ ԍ Ҭ ᴋⱵ ֲ̂ ҍ ≢ᴋⱵ

ҹ 4̃ 

 mediaFile ҹ ̆ ԍ ̂ᶛ ̆ ԍ ҍ ≢

dongnanmenwest_16_1920x1080_30 ῒ̆ ҹ dongnanmenwest_16_1920x1080_30  ̃

 imageNameף  

 scoreף ≢ Ḥ ̂ ѿ ⌠ 0~1ӊ ̃ 

 lȁtȁrȁbȁid№≢ף ≢ ȁ҉ȁ ȁҊ id  

Ҋ ₮ѿҩ ᶛ Ȃ 
<?xml version="1.0" encoding="gb2312"?> 
<Message Version="1.0"> 
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    <Info evaluateType="4" mediaFile="dongnanmenwest_16_1920x1080_30" /> 
    <Items> 
        <Item imageName="13165.jpg"> 
            <Label id="30" score="0.800000" l="130" t="360" r="200" b="460" /> 
        </Item> 
        <Item imageName="13167.jpg"> 
            <Label id="30" score="0.800000" l="150" t="370" r="230" b="460" /> 
        </Item> 
        <Item imageName="13169.jpg"> 
            <Label id="30" score="0.800000" l="190" t="370" r="260" b="465" /> 
        </Item> 
        <Item imageName="15161.jpg" /> 

</Items> 
</Message> 

ԓȁ ᴇ  

1.  

ֲ ҍ ≢ᴋⱵ ᶫ Ҍ ṿ̂ ṿ ѿ ⌠[0,1]ӊ Ҋ̃

≢ ̆ ѿҩ ṿs  , Ҋ ̔ 

       (2.1) 

ῒҬ̆ (s)pt ҹ ╠ ṿҊ ≢‰ ҩ ̆ (s)nt ҹ ╠ ṿҊ ≢⌠ ҩ ̆

(s)pf ҹ ╠ ṿҊ ≢ ҩ Ȃ ̆ ≢ ӈ ̔1ֲ̆

̂ΐᵣ ӈῈ ̂2̃̕ 2ֲ̆ ≢ ̂ ≢ IDҍ ground-truthҬ ID Ȃ̃ 

Ҋѿ ̆ ᴪױ ᴪ Ҍ ṿҊ (s)Recall ₮ ROC ̆

№≢ҹRecall  Precision̆Ẋ ҹ̔ 

        (2.2) 

≠ױ C ᵬҹ ̆C Ҋ↓ ̔ 

            (2.3) 

1̔̂ 2.2̃ ̂2.3̃ ҹԅ ̆ ױ Ҭ ῃ ₮̂10̃ ΐᵣ

Ȃ ᴪױ ᶫ ᵌ ̂ѿ֓ ṿ ̃ ₮ Ȃ 
2̔ ױ Ҭ Ḡ ᵌ ̂2.3̃ Ҍ ῃ ̂2.3̃̆ ᵖ
Ḡץ Ὲ ̆ Ҍᴪ₮ ROC ᵞȂ 
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2̈‗  

‗ ңҩ №̔ ץ ̆ΐᵣ ӈҹ̔ 
M = C − L         (2.4) 

ῒҬ̆  ҹ ̆ Ҋ ⌠̔ 

        (2.5) 

ῒҬ̆ ̂T ҹ ̆ 0T ҹ ̆ ҹ№ץ ᵝ̃ҹ

ᶛȂ ↕ҹ̔ ԍ ῤ ̕

̆ ̆ ̆

2 ҉ץ ↕ ҹ Ȃ 
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ᴋⱵ҈̔ Ԋᴆ  

ѿȁ  

ҹῈ῍ Ҋ Ԋᴆ ̆ Ҭ Ԋ

ᴆȂ ̆↕ ₮ ץ̆ ῤ ѿ

Ȃ 

ԋȁ ӈ ᴋⱵ  

1. ӈ 

 ᴋⱵҬ̆ Ԋᴆ ӈҹ ≢ԍ Ҭ Ԋᴆ ᵞ Ԋᴆ̆ ᵖҌ ԍ

ᵣ ȁ ᵣ ȁ ȁҡ ȁ ԊᴆȂ 
ΐᵣ ̆ ᴋⱵҬ̆ ֽ Ԋᴆ̆ᴋⱵ ∞

Ҭ ԅ Ҭ₮ ᵞ Ԋᴆ̆ ̆↕ ₮ Ԋᴆ

ץ̆ ѿ Ҭ ᵝ Ȃ 
Ҋ ₮ԅ Ҭ ₃ Ԋᴆ ̆ №ҹ ΐᵣ

ᵝ ȂҊ ₮ ₃ Ԋᴆ Ȃ 

 ᵣ ̔ ֲ ѿ ̆ Ҍ  

 
Ԋᴆ̂ ᵣ ̃ ᶛ 

 ᵣ ̔ ֲ ѿ ̆ ᵣ  
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Ԋᴆ̂ ᵣ ̃ ᶛ 

 

 ̔ѿֲ ╠ ̆ѿֲ  

 
Ԋᴆ̂ ̃ ᶛ 

 

 ҡ ̔ѿֲ ̆ ҡ  

 

Ԋᴆ̂ҡ ̃ ᶛ 
 

 ̔ѿֲ ꜚ̆ Ạ₮ ҽꜚ̂ ╠
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ꜚ̆ ῤ ꜚ ̃ 

 
Ԋᴆ̂ ̃ ᶛ 

2. ᴋⱵ  

Ԋᴆ ᴋⱵ ץ ҹ̔ ѿҩ ԅ Kҩ Ἕ Ҋ Mҩ ̆

ῒҬѿ №̂ 70%̃ ҹ Ԋᴆ ̆ ѿ №̂ 30%̃ ҹ Ԋᴆ Ȃ

ꜚ Ҭ Ԋᴆ Ȃ 
∞ ԅ Ԋᴆ̆↕ Ԋᴆ ץ̆

ῤ ѿ Ȃ ∞ Ԋᴆ̆↕ Ȃ 

҈ȁ  

 Ҭ ӈ ҊȂ 

 ̔ ԅ Ԋᴆ  

 ̔Ҍ ᴋᵥ Ԋᴆ  

1.  

 ᴋⱵ Ҭֽ Ȃ ᶫ K ҩ Ἕ Ҋ ҹ 180
№ Ԋᴆ ̆ ᵝӞ ץ ԍ Ȃ 

2.  

 ᴋⱵ Ҭ ̆ Ȃ Ҭ̆

Ҭ ҹ 60№ Ȃ‗ Ҭ̆ Ҭ ҹ 120№ Ȃ 
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3.  

ӊ╠̆ ᾢ ֲתּ Ҭ ֲ ̆ ῤ

ҹ ῤ Ԋᴆ₮ ץ̆ ῤ ѿ

Ȃ 
ΐᵣ ̆ ԍ Ԋᴆ ῤ ѿ ̆ ⅞№ҹ R×Cҩ ҉׆ץ̆ Ҋȁ׆

׆ 0 Ȃ ҩ ῤ ԅ Ԋᴆ̆↕ ҹ ̆ ↕

ҹ Ȃ ᴋⱵҬ̆ Rҹ 18̆Cҹ 32̆ ѿ ⅞№ҹ 18×32 = 576 Ȃ 
⅞№ҍ ↕ Ҋ Ȃ 

 

ᶛ 
҉ ֲ ̆ ‰ Ȃ ‰ ᴆ ҍ

ᴆ ѿ ̆ Ҋѿ Ȃ 

ȁ ῀ ₮ ᴆ  

1.  

ᴋⱵ ᴆ ѿҹ avs Ȃ 

2. ᴆ  

֜ ҹ ᴆ̆ SDK ꜚ Ȃ Ḡ ᴆ ȁevaluateTypeȁ
mediaFileȁVideoName ‰Ȃ ‰ ᴆ ҍ ᴆ ѿ Ȃ 
ῒҬ̆ ӈ ӈ ҊȂ 

 evaluateTypeҹᴋⱵ ̆ ԍ Ҭ ᴋⱵ ̂ᶛ ̆ Ԋᴆ ᴋ

Ⱶ ҹ 5̃ 

 mediaFile ҹ ᴋⱵ ̆ ԍ Ҭ ᴋⱵ ̂ᶛ ̆ ԍ Ԋᴆ ᴋⱵ
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2ҩ ᴋⱵ̆ῒ ҹ AnomalyDetection2̃ 

 VideoNameҹ ̕ ѿҩ ѿҩ Items ̆ ↕ ∞

ҹ  

 abnף ∞ ҹ ̂1 ҹ ̆0 ҹ ̃ 

 startFrame endFrame ף ̆ Ԋᴆ׆ startFrame ̆⌠

endFrame ̕ ׆ 0 ̕ ҬҌ ᴋᵥ Ԋᴆ̆↕ startFrame

endFrame ҹ-1 

 frameNumף  

 blockIdף ѿ ῤ  

Ҋ ₮ѿҩ ᶛ Ȃ 
<?xml version="1.0" encoding="gb2312" ?> 
<Message Version="1.0"> 
    <Info evaluateType="5" mediaFile="AnomalyDetection2" /> 
    <Items VideoName="v0018_07_1920x1080_30.avs" abn="1" startFrame="34" endFrame="34"> 
        <Item frameNum="34"> 
            <Label blockId="124" /> 
            <Label blockId ="78" /> 
            <Label blockId ="258" /> 
        </Item> 
    </Items> 
    <Items VideoName=" v
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    <Items VideoName=" v0022_07_1920x1080_30.avs" abn="0" startFrame="-1" endFrame="-1" /> 
</Message> 

ԓȁ ᴇ  

1.  

ԍ ҩ
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        (3.4) 

ῒҬ iD ף  ∞ iҹ Ȃ clipPrecision ∞ ∞ץ ҹ Ȃ 

 Fṿ ≢ ̔ 

    (3.5) 

ῒҬ𝛽 ҹ 0.75Ȃ 
  ≢ ҹ̔ 

           (3.6) 

ῒҬ̆ ∞ Ȃ ԍ ҩ ̆ ҍ ‰ ֜ ῤ̆

ῒ ∞ ֜ץ ̆ ԍ Precision ṿȂ 
 ̆ ҹ 

    (3.7) 

ῒҬ𝛽 ҹ 0.5Ȃ 

2. ‗  

‗ ңҩ №̔ ץ ̆ΐᵣ ӈҹ̔ 
𝑀 = 𝑆𝑆𝑆𝑆𝑆 − 𝐿         (3.8) 

ῒҬ̆  ҹ ̆ Ҋ ⌠̔ 

        (3.9) 

ῒҬ̆ ̂T ҹ ̆ 0T ҹ ̆ ҹ№ץ ᵝ̃ҹ

ᶛȂ ↕ҹ̔ ԍ ῤ ̕

̆ ̆ ̆

2 ҉ץ ↕ ҹ Ȃ 
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ᴋⱵ ̔  

ѿȁ  

Ҋ ̆ Ҭ₮

Ȃ 

ԋȁ ӈ ᴋⱵ  

1. ӈ 

ᴋⱵҍῒז ᴋⱵ ᵌ̆ ץ ӈҹ̔ ң № ref(
) query( )̆╠ ref N M ̂N<=M̆ ѿ ץ

Ҍ ̃̆ᴋⱵ queryҬ refҬ ₮ ԍ

̆ Ḡ Ҋ ̆ ᴆ ᴋⱵ Ȃ ̆ Ҍ

ȁ ң ̆ IDḤ ҍ ѿѿ Ȃ 
Ἕ ̆ Ҭ Ḥ ̆ Ҥ

ԋ Ὲ ⌠ԑ Ҭ̆ ᴋⱵҬ̆ Ἕ

ᴆ̂ id № Ȃ̃ ̆ ᶫ ref query ̆

ᴋⱵ refҬ ⌠ queryҬ₮ Ȃ ᴆ ᴆ ᴋⱵ

Ȃ 
̆ ױ CVPR 2016 ̔ 

 Hongye Liu, Yonghong Tian, Yaowei Wang , Lu Pang , Tiejun Huang. Deep Relative 
Distance Learning: Tell the Difference Between Similar Vehicles, In Computer Vision and 
Pattern Recognition(CVPR), 2016 

ᴋᵥᶏ ⌠ ȁ ᴋᵥῈ ̆ Ⱶ

Ȃ 

2. ᴋⱵ  

ᴋⱵ ץ ҹ̔ Ἕ Ἕ Ҭ̆

̆ ref Ҭ ҍ ԍ Ἕ ╠ ̆

Mean Average Precision(MAP)@K(K=200) Ȃ 

҈ȁ  

ҹ Ἕ ̆ ᶛ

Ҋ̔ 
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ҹ ̂ ẁ ̃̆ ѿ Ҍ ѿҩ

ҩ Ἕ ⌠ ң ̆ ҩ ѿ 8.44 ̆Ҍ

ԍ ѿ ѿ ̕ ̆ҹԅ ∞ ID̆
ᵝ Ȃ 

1.  

 38998 ̂5043 ̃̆ IDȁ Ḥ ȁ

Ḥ ̂ ׆ 0 ̃̆ ῒҬ ≢ ῍ 250 ̆ ≢ ῍ 7 ̆ᵖ ̆

ҌḠ ≢ ֽֽ̆ᵬҹ ꜛ ԍ Ȃ 

2.  

16742 ̂2000 ,̃ ID r̆ef query
Ԋᾢ № ̆ queryҬ ̆ ᵌ ref Ҭ

̆ Ȃ 
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ȁ ῀ ₮ ᴆ  

1.  

ᴋⱵ ᴆ ѿҹ jpg Ȃ 

2. ᴆ  

֜ ҹ ᴆ̆ SDK ꜚ Ȃ Ḡ ᴆ ȁevaluateTypeȁ
mediaFileȁVideoName ‰Ȃ ‰ ᴆ ҍ ᴆ ѿ Ȃ 
ῒҬ̆ ӈ ӈ ҊȂ 

 evaluateType ҹᴋⱵ ̆ ԍ Ҭ ᴋⱵ ̂

ᴋⱵ ҹ 6̃ 

 mediaFile ҹ ̆ ԍ ̂ᶛ ̆ ԍ

̆ῒ ҹ vehicle_retrieval_val̃ 

 Item imageNameף  

 Item ṿҹ galleryҬ ̆ ID

↓(↓₮╠ K=200ҩ ᴆ ̆Ҍ ”.jpg” ᴆ ) 

Ҋ ₮ѿҩ ᶛ Ȃ 
<?xml version="1.0" encoding="gb2312"?> 
<Message Version="1.0"> 
    <Info evaluateType="6" mediaFile="vehicle_retrieval_val" /> 
    <Items> 
        <Item imageName="012321 "> 

0292851 0110741 0173591 0092564 0286241 0192567 0340982 …  
</Item> 

        <Item imageName="003467 "> 
   0387241 0023986 0283751 0230114 9806431 8823012 2389102 … 
        </Item> 
        <Item imageName="13169 "> 
   3727192 0387654 0007942 0009866 0120397 0485764 1200341 … 
        </Item> 

...... 
</Items> 
</Message> 
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ԓȁ ᴇ  

1.  

MAP@K(K=200)ᵬҹץ ᴇ ̆ ץ ҈ P̔, AP@K, MAP@KȂ 
Precision̔ ԍ queryҬ ѿҩ ̆ ref ̆ ╠ Nҩ
̆ ╠ nҩ Ҭ̆ P(n)=╠ nҩ Ҭҍ /n̕ 

Average Precision̂AP@K̃̔ ԍ query Ҭ k ̆ῒ 𝐴𝐴𝑘 =

∑ 𝑃𝑖/min {𝑀,𝑁}1≤𝑖≤𝑁ғ 𝑖ҩ ҹ ᶛ ̆Mҹ ref Ҭҍ ԍ ̕ 

Mean Average Precision(MAP@K)̔ K query Average Precision ṿ̆

MAP = ∑ 𝐴𝐴𝑘/𝐾1≤𝑘≤𝐾 Ȃ 
1̔ ֜ ҩ probe Ҍ ῃ ↕̆ Precision ҹ 0, ץ

ԍ ҩ ̆ gallery ̕ 
2̔ gallery ѿ ₃ ̆ 4-6 ̆ғҌᴪ₮

probe gallery ’Ȃ 
 ᶛ : 

 ̔ MAP@10 
 Ẋ k query IDҹ 1̆ref Ҭ῍ 5ҩ IDҹ 1  
 ̆╠ 10 ID№≢ҹ: 1, 3, 1, 2, 9, 8, 1, 3, 2, 4 
 Ӈ P(4) = 2/4 = 0.5 
 𝐴𝐴𝑘@10 =  (1/1 + 2/3 + 3/7)/min{10,  5} =  0.419 
 𝑀𝑀𝑀@10 = ∑𝐴𝐴𝑘/𝐾 

 

2̈‗  

‗ ңҩ №̔ ץ ̆ΐᵣ ӈҹ̔ 
          

ῒҬ̆  ҹ ̆ Ҋ ⌠̔ 

        (3.9) 

ῒҬ̆ ̂ ҹ ̆ ҹ ̆ ҹ№ץ ᵝ̃ҹ

ᶛȂ ↕ҹ̔ ԍ ῤ ̕

̆ ̆ ̆

2 ҉ץ ↕ ҹ Ȃ 
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ᴋⱵԓ̔  

ѿȁ  

ҹ ץ

Ȃ 

ԋȁ ӈ ᴋⱵ  

1. ӈ 

ᴋⱵҬ̆ ̆ ᴆ ԋ └

ᴆ̆ Ҭ ῤȁ ΌᵩḤ ׆̆ Ȃ 

2. ᴋⱵ  

ᴋⱵ ԍ

ᴆ̆ ȂӞ ̆ ᴆҊ̆ᶏ

⁞ ̕ ’Ҋ̆ᶏ Ȃ 

҈ȁ  

1.  

 ᴋⱵ ҌẠ └Ȃ 

2.  

 Ҭ ң Ȃ ѿ

̆ ѿҩ ᴆ ̆ ‗ Ҭ̆ Ҭ

ҹ 10№ Ȃ 
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ȁ ῀ ₮ ᴆ  

1.  

ᴋⱵ ᴆ ѿҹ yuv ̆ ₮ ᴆ ҹ avs Ȃ 

2. ᴆ  

ᴆ ѿ AVS2 ‰ ᴆ ̆ ₮ ҩ

Ҍ Ҋ̂AI, LDB, LDP, RÃ ᴆȂ 
 

ԓȁ ᴇ  

1.  

ץ BD-rate/BD-PSNRᵬҹ ᴇ Ȃΐᵣ ӈ Ҋ̔ 
Qp №≢ҹ 22,27,32,37,42̆ῒҬ╠ ҩҹ ̆ ҩҹᵞ

Ȃ ᶫң ᴇ ̆№≢ BD-rate BD-PSNR B̆D-rate ԅ

Ҋ̆ң ’ B̆D-PSNR ԅ Ҋ̆ң

PSNR Ȃץ BD-PSNRҹᶛ̆ ᾢ№≢ Ҍ QpҊ ̆ ⌠

ҩ PSNR̆ ѿ PSNR Ὲ ҹ

2

10
(2 1)10 log

n

PSNR
MSE

 −
= ×  

 
̆ῒҬ

MSE Ἕҍ Ἕӊ ̆ ԅ 4 rate-PSNR ( ,PSNR )Qp Qprate Ȃ

ԅ 4 ҩ PSNR ̆ ⌠ѿ

10(log rate ,PSNR )Qp Qp ̆ ҹ҈ ̆ № ⌠ Ҋ

PSNR Ȃ ץ ⌠ BD-rateȂ 
ᵬҬ̆ᴪ ₮ ῀ 4ҩ PSNRṿ ꜚ BD-rate/BD-PSNR

Excel ᶫ ᴝᶏ Ȃ 

2̈‗  

ᴝ ᵣ (PQA)̂ 40% ȁ̃ ̂ 20% ȁ̃ ⇔ ̂

ץ20%̃ ̂ 20%̃ ̆ Ғ № Ȃ 
 
  



 

55 

ᴋⱵΈ̔  

ѿȁ  

ҹ ̆ Ȃ

₮ ȁ ץ / ᴇ№ṿȂ 

ԋȁ ӈ ᴋⱵ  

1. ӈ 

ᴋⱵҬ̆ ӈҹ ₮ ҍ

ṿȂ ᴇ№ṿ№≢ PESQ PEAQ ΐ

⌠Ȃ 

2. ᴋⱵ  

ᴋⱵҬ̆ ↓ȁ ↓ ↓҈ Ȃᴋ

Ⱶ Ḡ ╠ Ҋ̆ ↓ ṿ ⌠ Ȃ 

҈ȁ  

1.  

 ᴋⱵ Ҭֽ ↓ȁ ↓ ↓Ȃ ᶫ

ҹ 60№ ̆ ᵝӞ ץ ԍ Ȃ 

2.  

 ᴋⱵ Ҭ ↓ȁ ↓ ↓̆

Ȃ Ҭ̆ Ҭ ҹ 30№ Ȃ‗ Ҭ̆ Ҭ

ҹ 60№ Ȃ 
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ȁ ῀ ₮ ᴆ  

1. ῀  

ᴋⱵ ᴆ ѿҹWAV Ȃ 

2. ᴆ  

 ᴋⱵ ᴆ ѿҹ AVS ̕

ѿҹWAV Ȃ 

ԓȁ ᴇ  

1.  

ԍ ҩ ᴆ Aĭ ֜ ԍ ҩ Ciȁ ᴆ

DiȂ 
↕ ᴆ i ҹ 

𝑅𝑖 = 𝐴𝑖/𝐶𝑖                              (6.1) 
 Rṿ ̔ 

𝑅 = ∑ 𝑅𝑖𝑁−1
𝑖=0                            (6.2) 

ῒҬ Nҹ ᴆ Ȃ 
ץ̆     ׆ ⌠ᵞ ̆ ῤץ1% ץ PEAQ/PESQ№ṿ׆
⌠ᵞ ̆ PEAQ/PESQ№ṿ ῤץ1% ץ̆ ⌠ᵞ׆ Ȃ 

2̈‗  

 ‗ ҍ Ȃ 
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҈ȁ  

1.  

  

2.  

 ᴋⱵ Ҭ 1ҩ ̆ Ȃ 

ȁ ῀ ₮ ᴆ  

1.  

ᴋⱵ ᴆ ѿҹ JPEG ἝȂ ἝҬ ԅ

Ḥ Ȃ 
̆Ҍ Ҭ ץ ῒז Ḥ Ȃ 

ץ̆ ҍ Ҋ ֜ ҹ ץ̆

ҹy ѿҩץ̆ ҹx ̆ Ҭ ᴆ ҹcoord.jpg
ἝҬ ₮Ȃ ץ 1 ҹѿҩ ᵝ ̆ Ἕ coord.jpgҬ ₮ԅѿҩ

̆ ԍ ѿ Ȃ 

2. ᴆ  

֜ ᴆҹ.zip ᴆ̆ ᴆ 30MBץῤ̆ ᴆҬ

Ҋ̔ 
̂1̃ ҈ ᴆ̆ ѿҹ 1 Wavefront OBJ ̂ ᶏ

1Ҭ ₮ Ȃ̃ 
̂2̃ ᴆ̆ ѿҹ Wavefront OBJ ‰ mtl ᴆ̂

2 Ȃ̃ 
̂3̃ Ἕ̆ ѿҹ PNG ἝȂ 

ԓȁ ᴇ  

1.  

Ἕ ҈ ̆ ҍ ̆

֜ № Ȃ 
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∞ ‰ ңҩ №̔ 
̂1̃ ̔ 

ҩҌ ̆ ‰ ֜ └ Ἕ̆ ң

Ἕӊ ̆ ἝRMS Ὲ ҹ̔ 
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vn -0.8930 -0.2563 -0.3699 
vn -0.8934 0.2560 -0.3691 
vn -0.9668 0.2554 0.0000 
# 4 vertex normals 
vt 2.0000 2.0000 0.0000 
vt 1.7500 2.0000 0.0000 
vt 1.7500 1.9750 0.0000 
vt 2.0000 1.9750 0.0000 
# 4 texture cords 
usemtl 01___Default 
f 1/1/1 2/2/2 3/3/3  
f 3/3/3 4/4/4 1/1/1  
# 2 faces 

2 

mtl ᴆ̔ 
newmtl̔ ӈ Ȃ ҹ Ȃ 
Ns̔ ᾣ֦ Ȃ ѿҩ Ȃ 
Ni̔ ᾣ Ȃ ѿҩ Ȃ 
d̆Tr̔ ԍ ӈ Alpha Ȃ ѿҩ Ȃ 
Tf̔ Ȃ ҹrȁgȁbȂ 
illum̔ Ȃ ѿҩ Ȃ 
KăKd̆Ks̆Ke̔ ȁ ȁ ȁ Ȃ ҹrȁgȁbȂ 
map_Kămap_Kd̔ Ȃ ҹ ᴆ Ȃ 

ᶛ ̔ 
newmtl 01___Default 
Ns 10.0000 
Ni 1.5000 
d 1.0000 
Tr 0.0000 
Tf 1.0000 1.0000 1.0000 
illum 2 
Ka 0.5882 0.5882 0.5882 
Kd 0.5882 0.5882 0.5882 
Ks 0.0000 0.0000 0.0000 
Ke 0.0000 0.0000 0.0000 
map_Ka maps\1.jpg 

map_Kd maps\1.jpg 

 

 



 

61 

Ὴ ғ∕ Ḫԑ Е 

 

 

 

 

 

 

 

 

 

 

Ὴ ғ∕ ָָ῎ᴭӀ : 

Е  

̔http://page.renren.com/gra_smartcity 
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