
Information Engineering
GÜê°ÐÉã `�Â¿

�ß "ïÈ°ā� +°�� ϯđͯͯͱϰ
ͯͭ "��ßï�ßā ͯͭͮ͵



 

 

 

 
 

 

  

 

 

 

 

 

Information Engineering  
Distinguished Lecture Series 

 
 

Department of 
Engineering 

 
2018| Lent 

 
Stephan Boyd (Stanford University) 
Convex Optimization 
Friday January 26, 2018, 12.00 – 13.00, Room: LT2 
 
 

Paul Newman (University of Oxford) 
Intelligent Self-Driving Vehicles 
Friday February 23, 2018, 12.00 – 13.00, Room: LT2 
 
 

Rob Nowak (University of Wisconsin) 
Active Machine Learning: From Theory to Practice 
 Monday March 19, 2018, 12.00 – 13.00, Room: LT2 

More Information: 

 



INFORMATION

Language/Communication Internet	of	Things Bio	Informatics

Mobile	Devices/Communication
Business	Management

Financial	MarketSystem	Integration/Control Artificial/Machine	Intelligence



vv� vȘǀȩɟȒŏɾǞȩȘ CȘǃǞȘƚƚɟǞȘǃ ųɟȩŏƇȀʿ żȩʲƚɟɯࡇ

ࡄ +ȩȘɾɟȩȀ

ࡄ ëǞǃȘŏȀ ÚɟȩżƚɯɯǞȘǃ

ࡄ vȘǀȩɟȒŏɾǞȩȘ ÷Ǖƚȩɟʿ

ࡄ +ȩȒȒʕȘǞżŏɾǞȩȘɯ

ࡄ vȘǀƚɟƚȘżƚ ॆ �ŏżǕǞȘƚ �ƚŏɟȘǞȘǃ

ߝ



+ȩȘɾɟȩȀ



+ȩȘɾɟȩȀ

÷Ǖƚ ǞȘƚɟɾƚɟ ȒƚżǕŏȘǞżŏȀ ƇƚʲǞżƚ ǞȘ _ȩɟȒʕȀŏ °Șƚ ɟŏżǞȘǃ

ߞ



+ȩȘɾɟȩȀ

+ȩȘɾɟȩȀ ǞȘ ųǞȩȒƚƇǞżŏȀ ƚȘǃǞȘƚƚɟǞȘǃ vȘ ɾǕƚ ɯȒŏɟɾ ǃɟǞƇ

ߞ



+ȩȘɾɟȩȀ CȘǃǞȘƚƚɟǞȘǃ

Ħƚ ǃƚɾ ɾǕƚ ɯʿɯɾƚȒ ɾȩ ųƚǕŏʲƚ ǞȘ ŏ ƇƚɯǞɟƚƇ ʶŏʿ ųʿࡇ

ëĮë÷C� Ȓƚŏɯʕɟƚ ɯʿɯɾƚȒ ȩʕɾɔʕɾɯ

�żɾʕŏɾȩɟ

+ȩȘɾɟȩȀ ëǞǃȘŏȀ

Úŏɟɾ vv żȩȘɾɟȩȀ ȒȩƇʕȀƚɯ ƇǞɯżʕɯɯ Ǖȩʶ ɾȩ ŏƇƇɟƚɯɯ ʲŏɟǞȩʕɯ
żǕŏȀȀƚȘǃƚɯ ʶǞɾǕǞȘ ɾǕǞɯ ǀɟŏȒƚʶȩɟǺ

ߟ



Úŏɟɾ vv +ȩȘɾɟȩȀ

ࡄ CʲƚɟʿɾǕǞȘǃ Ǟɯ ǞȒɔȀƚȒƚȘɾƚƇ ƇǞǃǞɾŏȀȀʿࡋ
4Ǟɯżɟƚɾƚ ɾǞȒƚ ɯʿɯɾƚȒɯࡈ ࡈɾɟŏȘɯǀȩɟȒɯࡷˌ _ŏɯɾ _ȩʕɟǞƚɟ
÷ɟŏȘɯǀȩɟȒ ŏȘƇ 4ǞǃǞɾŏȀ _ǞȀɾƚɟɯ ࡬ߝ_ߟ࡫

ࡄ �ȩɾ ŏȀȀ ǞȒɔȩɟɾŏȘɾ ʲŏɟǞŏųȀƚɯ żŏȘ ųƚ ȒƚŏɯʕɟƚƇ
ëɾŏɾƚ ƚɯɾǞȒŏɾǞȩȘࡈ ëɾŏɾƚ ȩųɯƚɟʲƚɟɯ ࡬ߞ_ߟ࡫

ࡄ áŏȘƇȩȒ ʲŏɟǞŏɾǞȩȘɯ ȩżżʕɟ
áŏȘƇȩȒ ɔɟȩżƚɯɯƚɯ ࡈ࡬ߝ_ߟ࡫ �ŏȀȒŏȘ ˙Ȁɾƚɟɯ ࡬ߞ_ߟ࡫

ࡄ °ɔɾǞȒŏȀ ȩɔƚɟŏɾǞȩȘ Ǟɯ ƇƚɯǞɟŏųȀƚ
_ƚƚƇųŏżǺ ɯʿɯɾƚȒ ƇƚɯǞǃȘࡈ °ɔɾǞȒŏȀ żȩȘɾɟȩȀ ࡈߞ_ߟ࡫ ࡬ߟ_ߠ

ࡄ _ʕȘƇŏȒƚȘɾŏȀ ȀǞȒǞɾŏɾǞȩȘɯ ࡈ࡬ߝ_ߠ࡫ ȘȩȘȀǞȘƚŏɟ żȩȘɾɟȩȀ ࡬ߞ_ߠ࡫

ߠ



vɾ࢈ɯ Șȩɾ ŏȀȀ ǕŏɟƇ �ŏɾǕɯࡋ

�ȩƇƚɟȘ ŏɔɔȀǞżŏɾǞȩȘɯ ȩǀ +ȩȘɾɟȩȀ CȘǃǞȘƚƚɟǞȘǃ ǞȘżȀʕƇƚࡇ

ࡄ +ȩȘɾɟȩȀ ŏȘƇ ƇʿȘŏȒǞżɯ ǞȘ ߝ_ ࡬�ż�ŏɟƚȘ࡫
ࡄ °ɔɾǞȒǞˌŏɾǞȩȘ ŏȘƇ żȩȘɾɟȩȀ ǞȘ ȒȩƇƚɟȘ ɔȩʶƚɟ ɯʿɯɾƚȒɯ ŏȘƇ
ɯȒŏɟɾ ǃɟǞƇɯ

ࡄ �ȩɾȩɟ żȩȘɾɟȩȀ ȩǀ ųǞȩࡷǞȘɯɔǞɟƚƇ ȒʕɯżʕȀȩɯǺƚȀƚɾŏȀ ɟȩųȩɾɯ
ߜߞ�ߠ࡫ áȩųȩɾǞżɯ࡬

ࡄ bɟƚƚȘ ŏǞɟżɟŏǀɾ ƇƚɯǞǃȘࡇ ɯɾŏųǞȀǞɾʿ ŏȘƇ żȩȘɾɟȩȀ
ࡄ áƚŏżɾǞʲǞɾʿ żȩȘɾɟȩȀ ȩǀ ɯȒŏȀȀ ȒȩƇʕȀŏɟ ɟƚŏżɾȩɟɯ ʶǞɾǕ ȘƚʕɾɟȩȘ
ŏųɯȩɟųƚɟ ɟȩƇɯ

ߡ



ߝ_ߟ ëǞǃȘŏȀɯ ŏȘƇ ëʿɯɾƚȒɯ
ࡄ 4ǞɯżɟƚɾƚࡷɾǞȒƚ ɯǞǃȘŏȀɯ ŏȘƇ ɯʿɯɾƚȒɯ
ࡄ 4ǞǃǞɾŏȀ _ǞȀɾƚɟɯ ŏȘƇ _ŏɯɾ _ȩʕɟǞƚɟ ÷ɟŏȘɯǀȩɟȒ
ࡄ +ȩȘɾǞȘʕȩʕɯࡷɾǞȒƚ áŏȘƇȩȒ Úɟȩżƚɯɯƚɯ

ߝ_ߟ Ǟɯ ŏ Ǻƚʿ ȒȩƇʕȀƚ ǀȩɟ żȩȘɾɟȩȀࡈ ɯǞǃȘŏȀ ɔɟȩżƚɯɯǞȘǃࡈ ŏȘƇ
żȩȒȒʕȘǞżŏɾǞȩȘɯ

ߞ_ߟ ëʿɯɾƚȒɯ ŏȘƇ +ȩȘɾɟȩȀ
ࡄ ëɾŏɾƚࡷɯɔŏżƚ ȒȩƇƚȀɯ
ࡄ _ƚƚƇųŏżǺ ëʿɯɾƚȒ 4ƚɯǞǃȘ
ࡄ ëɾŏɾƚ CɯɾǞȒŏɾǞȩȘ
ࡄ +ȩȘɾɟȩȀ ǞȘ ŏ ɯɾŏɾƚࡷɯɔŏżƚ ǀɟŏȒƚʶȩɟǺ

ߢ



ëǞǃȘŏȀ ÚɟȩżƚɯɯǞȘǃ



ëǞǃȘŏȀ ÚɟȩżƚɯɯǞȘǃ

CʾŏȒɔȀƚࡇ vȒŏǃƚ 4ƚȘȩǞɯǞȘǃ

�ȩǞɯʿ
ǞȒŏǃƚ

4ƚȘȩǞɯƚƇ
ǞȒŏǃƚ

vȒŏǃƚ żɟƚƇǞɾࡇ ࡏ� �ȩȘɾŏȘŏɟǞ ࡬ëɾŏȘǀȩɟƇ࡫

ߣ



ëǞǃȘŏȀ ÚɟȩżƚɯɯǞȘǃ

°ɔɾǞȒŏȀ ƇƚɾƚżɾǞȩȘ ȩǀ ɯǞǃȘŏȀ ųʕɟǞƚƇ ǞȘ ȘȩǞɯƚ ࡴ �ŏɾżǕƚƇ _ǞȀɾƚɟ
ߟ_ߟ �ɔɔȀǞżŏɾǞȩȘɯ࡫ ǞȘ áŏƇŏɟࡈ +ȩȒȒʕȘǞżŏɾǞȩȘɯࡈ ࡬ࡊ

ߤ



ߟ_ߟ ëɾŏɾǞɯɾǞżŏȀ ëǞǃȘŏȀ ÚɟȩżƚɯɯǞȘǃ

ࡄ �ȩƇƚȀȀǞȘǃ ŏȘƇ �ȘŏȀʿɯǞɯ ȩǀ ɟŏȘƇȩȒࡈ ȩɟ ȀǞǺƚࡷȘȩǞɯƚࢇ ࡈ࢈ ɯǞǃȘŏȀɯ
ŏȘƇ ɯʿɯɾƚȒɯ

ࡄ Cǀǀƚżɾɯ ȩǀ ȘȩǞɯƚ ŏȘƇ ɟŏȘƇȩȒȘƚɯɯ ǞȘ ƇǞǃǞɾǞɯƚƇ ɯǞǃȘŏȀɯ
ࡄ �ȩƇʕȀƚ ɯɾŏɟɾɯ ʶǞɾǕ ŏƇʲŏȘżƚƇ ɾɟƚŏɾȒƚȘɾ ȩǀ ɔɟȩųŏųǞȀǞɾʿ
ǀʕȘƇŏȒƚȘɾŏȀɯ

ࡄ ÷ǕǞɯ ȀƚŏƇɯ ǞȘɾȩ ɾǕƚ Șƚʶ ɾȩɔǞż ȩǀ ɟŏȘƇȩȒ ɔɟȩżƚɯɯƚɯࡇ ǔȧʲ ɺȧ
żǔŏɛŏżɺƙɛǝɫƙ ɛŏȗƆȧȑ ɫǝǂȗŏǿɫ ɺǔɛȧʑǂǔ ŏʑɺȧżȧɛɛƙǿŏɺǝȧȗ
ƿʑȗżɺǝȧȗɫࡌ ɑȧʲƙɛ ɫɑƙżɺɛʑȑ ࡎ

ࡄ ÷Ǖƚ ɯƚżȩȘƇ ߤ Ȁƚżɾʕɟƚɯ ƇǞɯżʕɯɯ ɯǞǃȘŏȀ ƇƚɾƚżɾǞȩȘࡈ
ƚɯɾǞȒŏɾǞȩȘࡈ ŏȘƇ ǞȘǀƚɟƚȘżƚ ʕɯǞȘǃ ĦǞƚȘƚɟ ˙Ȁɾƚɟɯࡈ ȒŏɾżǕƚƇ
˙Ȁɾƚɟɯࡈ ȀǞǺƚȀǞǕȩȩƇ ŏȘƇ $ŏʿƚɯǞŏȘ ȒȩƇƚȀȀǞȘǃ

÷ǕǞɯ ȒȩƇʕȀƚ Ǟɯ ǀʕȘƇŏȒƚȘɾŏȀ ɾȩ +ȩȒȒʕȘǞżŏɾǞȩȘɯࡈ ëɔƚƚżǕ ॆ
vȒŏǃƚ ÚɟȩżƚɯɯǞȘǃࡈ �ŏżǕǞȘƚ �ƚŏɟȘǞȘǃࡈ ࡬Ǟǃ$࡫ 4ŏɾŏ �ȘŏȀʿɯǞɯࡈ
+ȩȒɔʕɾƚɟ ģǞɯǞȩȘ ߥ



ߟ_ߟ ëɾŏɾǞɯɾǞżŏȀ ëǞǃȘŏȀ ÚɟȩżƚɯɯǞȘǃࡇ
ࡄ áʕȘɯ ŏȀȩȘǃɯǞƇƚ ߝ_ߟ ࡬ɟƚɛʕǞɯǞɾƚࡷżȩ࡫ ŏȘƇ ȀƚŏƇɯ ǞȘɾȩ ߤ_ߟ
࡬vȘǀƚɟƚȘżƚ࡫ ǞȘ �ƚȘɾ

ࡄ �Ȁɯȩ ɯʕɔɔȩɟɾɯ ߠ_ߟ 4ŏɾŏ࡫ ÷ɟŏȘɯȒǞɯɯǞȩȘ࡬ ŏȘƇ ߣ_ߟ
vȘǀȩɟȒŏɾǞȩȘ࡫ ÷Ǖƚȩɟʿ࡬

ߝ_ߟ ëǞǃȘŏȀɯ ŏȘƇ ëʿɯɾƚȒɯࡇ
ࡄ 4ǞɯżɟƚɾƚࡷɾǞȒƚ ɯǞǃȘŏȀɯ ŏȘƇ ɯʿɯɾƚȒɯ
ࡄ 4ǞǃǞɾŏȀ _ǞȀɾƚɟɯ ŏȘƇ _ŏɯɾ _ȩʕɟǞƚɟ ÷ɟŏȘɯǀȩɟȒ
ࡄ +ȩȘɾǞȘʕȩʕɯࡷɾǞȒƚ áŏȘƇȩȒ Úɟȩżƚɯɯƚɯ

ߝ_ߟ ࣹ ߟ_ߟ
CɯɯƚȘɾǞŏȀ ɯǞǃȘŏȀ ɔɟȩżƚɯɯǞȘǃ ɾǕƚȩɟʿ ॆ ɾƚżǕȘǞɛʕƚɯ ɾǕŏɾ ŏɟƚ
ʕɯƚƇ ǞȘࡇ ɯɔƚƚżǕࡕŏʕƇǞȩࡕʲǞƇƚȩ żȩȒɔɟƚɯɯǞȩȘࡈ ʶǞɟƚȀƚɯɯ
żȩȒȒʕȘǞżŏɾǞȩȘࡈ ƚżǕȩ żŏȘżƚȀȀŏɾǞȩȘࡈ ࡊ

ߜߝ



vȘɾƚɟɯɾƚȀȀŏɟ ëǞǃȘŏȀ ÚɟȩżƚɯɯǞȘǃ

bɟŏʲǞɾŏɾǞȩȘŏȀ Ħŏʲƚ 4ƚɾƚżɾǞȩȘ ųʿ �vb°

�ȘŏȀʿɯǞɯ ȩǀ �vb° Ƈŏɾŏ ʕɯƚƇ żȀŏɯɯǞż ɯǞǃȘŏȀ ɔɟȩżƚɯɯǞȘǃ ɾƚżǕȘǞɛʕƚɯ
ࡈɯ÷__࡫ Úȩʶƚɟ ëɔƚżɾɟŏȀ 4ƚȘɯǞɾ ʿࡈ �ŏɾżǕƚƇ _ǞȀɾƚɟǞȘǃ ࡈߝ_ߟ ࡬ߟ_ߟ

­êêÜãϓϟϟÂÐã�ϙÂ°¨ÐϙÐß¨ϟãϟ�ú�Éêãϟ$r΁΅΀Ή΁΄ϟ$r΁΅΀Ή΁΄ϡêïêÐß°�Âϙ­êÈÂ ߝߝ

https://losc.ligo.org/s/events/GW150914/GW150914_tutorial.html


vȘǀȩɟȒŏɾǞȩȘ ÷Ǖƚȩɟʿ ŏȘƇ
+ȩȒȒʕȘǞżŏɾǞȩȘɯ



vȘǀȩɟȒŏɾǞȩȘ ÷Ǖƚȩɟʿ

+ȀŏʕƇƚ ëǕŏȘȘȩȘࡈ ǞȘ ࡈߤߠߥߝ ɯǕȩʶƚƇ Ǖȩʶ ɾȩ ɛʕŏȘɾǞǀʿ ǞȘǀȩɟȒŏɾǞȩȘ
ʕɯǞȘǃ ɔɟȩųŏųǞȀǞɾʿ

�ȘɯʶƚɟƚƇ ɾʶȩ ǀʕȘƇŏȒƚȘɾŏȀ ɛʕƚɯɾǞȩȘɯࡇ

ࡄ bǞʲƚȘ ŏ ɯȩʕɟżƚ ȩǀ Ƈŏɾŏࡈ Ǖȩʶ ȒʕżǕ żŏȘ ʿȩʕ żȩȒɔɟƚɯɯ Ǟɾࡐ
ࡄ bǞʲƚȘ ŏ ȘȩǞɯʿ żȩȒȒʕȘǞżŏɾǞȩȘ żǕŏȘȘƚȀࡈ ʶǕŏɾ Ǟɯ ɾǕƚ
ȒŏʾǞȒʕȒ ɟŏɾƚ ŏɾ ʶǕǞżǕ ʿȩʕ żŏȘ ɟƚȀǞŏųȀʿ ɾɟŏȘɯȒǞɾ Ƈŏɾŏࡐ ߠߝ



4ŏɾŏ +ȩȒɔɟƚɯɯǞȩȘ ʲɯ Cɟɟȩɟ +ȩɟɟƚżɾǞȩȘ

+ȩȒɔɟƚɯɯǞȩȘ
4ŏɾŏ Ǟɯ żȩȒɔɟƚɯɯƚƇ ųʿ ɯɛʕƚƚˌǞȘǃ ȩʕɾ ɟƚƇʕȘƇŏȘżʿ ǀɟȩȒ ɾǕƚ
Ƈŏɾŏࡈ ƚࡏǃࡏ

÷Ǖ࡙ ȩȘȀ࡙ ʶŏ࡙ ɾȩ ǃƚ࡙ ɟǞ࡙ ȩǀ ŏ ɾƚȒɔɾŏ࡙࡙࡙࡙ Ǟɯ ɾȩ ʿǞƚ࡙࡙ ɾȩ Ǟɾ

ÚÚ� żȩȒɔɟƚɯɯǞȩȘ ŏżǕǞƚʲƚɯ ߡࡏߝ ųǞɾɯ ɔƚɟ żǕŏɟŏżɾƚɟ ȩǀ CȘǃȀǞɯǕ ɾƚʾɾ

Cɟɟȩɟ +ȩɟɟƚżɾǞȩȘ

AȗżȧƆƙ ǞȘǀȩɟȒŏɾǞȩȘ ųʿ ŏƇƇǞȘǃ ɟƚƇʕȘƇŏȘżʿ ǞȘ ŏ żȩȘɾɟȩȀȀƚƇ ʶŏ ʿࡈ
ɯȩ ɾǕŏɾ Ǟɾ żŏȘ ųƚ ƆƙżȧƆƙƆ ǀɟȩȒ ɾǕƚ ȘȩǞɯʿ ȩʕɾɔʕɾ ŏɾ ɾǕƚ ɟƚżƚǞʲƚɟ ߢߝ



Image: “Introduction to Communication 
Systems”, Madhow, CUP 2014

ߞߝ



�Ș ÚȩǞȘɾࡷɾȩࡷÚȩǞȘɾ +ȩȒȒʕȘǞżŏɾǞȩȘ ëʿɯɾƚȒ

+ȩȒɔɟƚɯɯȩɟ

÷ɟŏȘɯȒǞɾɾƚɟ

ߜߝߝ ߝߜߜ ߜߜߝ . . .

+ǕŏȘȘƚȀʶŏʲƚǀȩɟȒ
ǞȘɔʕɾ

áƚżƚǞʲƚɟʶŏʲƚǀȩɟȒ
ȩʕɾɔʕɾ

4ƚżȩȒɔɟƚɯɯȩɟ

ߜߝߝ ߝߜߜ ߜߜߝ . . .

ߟߝ



�Ș ÚȩǞȘɾࡷɾȩࡷÚȩǞȘɾ +ȩȒȒʕȘǞżŏɾǞȩȘ ëʿɯɾƚȒ

+ȩȒɔɟƚɯɯȩɟ

÷ɟŏȘɯȒǞɾɾƚɟ

ߜߝߝ ߝߜߜ ߜߜߝ . . .

+ǕŏȘȘƚȀʶŏʲƚǀȩɟȒ
ǞȘɔʕɾ

áƚżƚǞʲƚɟʶŏʲƚǀȩɟȒ
ȩʕɾɔʕɾ

4ƚżȩȒɔɟƚɯɯȩɟ

ߜߝߝ ߝߜߜ ߜߜߝ . . .

2ŏɺŏ *ȧȑɑɛƙɫɫǝȧȗ

2ŏɺŏ îɛŏȗɫȑǝɫɫǝȧȗ
ߟߝ



ߣ_ߟ vȘǀȩɟȒŏɾǞȩȘ ÷Ǖƚȩɟʿ ŏȘƇ +ȩƇǞȘǃ

ࡄ mȩʶ ɾȩ ɛʕŏȘɾǞǀʿ ǞȘǀȩɟȒŏɾǞȩȘ ࡴ ʕɯǞȘǃ Aȗɺɛȧɑʻࡈ ŏ Ȓƚŏɯʕɟƚ
ȩǀ ʕȘżƚɟɾŏǞȘɾʿ

ࡄ ĦǕŏɾ Ǟɯ ɾǕƚ ǀʕȘƇŏȒƚȘɾŏȀ ȀǞȒǞɾ ȩǀ Ƈŏɾŏ żȩȒɔɟƚɯɯǞȩȘࡐ
ࡄ ÷Ǖƚ ǀʕȘƇŏȒƚȘɾŏȀ ȀǞȒǞɾ ȩǀ ɟƚȀǞŏųȀƚ Ƈŏɾŏ ɾɟŏȘɯȒǞɯɯǞȩȘࡐ

ߣ_ߟ ŏȀɯȩ żȩʲƚɟɯ ɑɛŏżɺǝżŏǿ ɾƚżǕȘǞɛʕƚɯ ɾȩ ŏɾɾŏǞȘ ȩɔɾǞȒŏȀ ȀǞȒǞɾɯࡇ

ࡄ ÚɟŏżɾǞżŏȀ 4ŏɾŏ +ȩȒɔɟƚɯɯǞȩȘ ŏȀǃȩɟǞɾǕȒɯ mʕǀǀȒŏȘ࡫ żȩƇǞȘǃࡈ
�ɟǞɾǕȒƚɾǞż +ȩƇǞȘǃ࡬

ࡄ ëɾŏɾƚࡷȩǀࡷɾǕƚࡷŏɟɾ ɾƚżǕȘǞɛʕƚɯ ǀȩɟ Cɟɟȩɟ +ȩɟɟƚżɾǞȩȘ �ǞȘƚŏɟ࡫
+ȩƇƚɯࡈ ëɔŏɟɯƚ bɟŏɔǕ żȩƇƚɯ࡬ ߡߝ



ߠ_ߟ 4ŏɾŏ ÷ɟŏȘɯȒǞɯɯǞȩȘ

÷ɟŏȘɯȒǞɾɾƚɟ

ߜߝߝ ߝߜߜ ߜߜߝ . . .

+ǕŏȘȘƚȀʶŏʲƚǀȩɟȒ

ǞȘɔʕɾ
áƚżƚǞʲƚɟ

ʶŏʲƚǀȩɟȒ

ȩʕɾɔʕɾ

ߜߝߝ ߝߜߜ ߜߜߝ . . .

mȩʶ Ƈȩ ʶƚ ɾɟŏȘɯȒǞɾ ɾǕƚ ųǞɾɯ ŏżɟȩɯɯ ŏ ɟƚŏȀ ɔǕʿɯǞżŏȀ żǕŏȘȘƚȀࡐ

ߠ_ߟ ƇƚŏȀɯ ʶǞɾǕࡇ
mȩʶ ɾȩ ƇƚɯǞǃȘ ǃȩȩƇ ǞȘɔʕɾ ʶŏʲƚǀȩɟȒɯ ɾŏǞȀȩɟƚƇ ɾȩ ɾǕƚ żǕŏȘȘƚȀࡐ

mȩʶ ɾȩ Ƈƚɾƚżɾ ɾǕƚ ųǞɾɯ ǀɟȩȒ ɾǕƚ ȩʕɾɔʕɾ ʶŏʲƚǀȩɟȒࡐ

ߥߝ



ëȩȒƚ ŏɔɔȀǞżŏɾǞȩȘɯ ǞȘ ʿȩʕɟ ɔȩżǺƚɾ

ࡄ °ɟɾǕȩǃȩȘŏȀ _ɟƚɛʕƚȘżʿ 4ǞʲǞɯȩȘ �ʕȀɾǞɔȀƚʾǞȘǃࡇ
ȒȩƇʕȀŏɾǞȩȘ ɾƚżǕȘǞɛʕƚ ʕɯƚƇ ǞȘ bߠ ࡬ߠ_ߟ࡫

ࡄ ÷ɟŏȘɯǀȩɟȒ żȩƇǞȘǃ ŏȘƇ �Úߟ żȩȒɔɟƚɯɯǞȩȘ
ƇǞǃǞɾŏȀ࡫ ˙Ȁɾƚɟɯࡈ __÷ɯࡈ ƚȘɾɟȩɔʿ żȩƇǞȘǃ ࡈߝ_ߟ ࡬ߣ_ߟ

4ƚŏȀǞȘǃ ʶǞɾǕ ȒȩųǞȀǞɾʿ ॆ żǕŏȘȘƚȀ ʕȘżƚɟɾŏǞȘɾʿ ǞȘ ʶǞɟƚȀƚɯɯ ȘƚɾʶȩɟǺɯ
ǀɟƚɛʕƚȘżʿ࡫ ƇǞʲƚɟɯǞɾʿ ॆ ŏȘɾƚȘȘŏ ƇǞʲƚɟɯǞɾʿ ࡈߠ_ߟ ࡬ߡ_ߠ ߜߞ



vȘǀƚɟƚȘżƚ ॆ �ŏżǕǞȘƚ �ƚŏɟȘǞȘǃ



ߤ_ߟ vȘǀƚɟƚȘżƚ

ࡄ �ȩȘࡷȀǞȘƚŏɟ ɟƚǃɟƚɯɯǞȩȘ
ࡄ +ȀŏɯɯǞ˙żŏɾǞȩȘ
ࡄ +ȀʕɯɾƚɟǞȘǃ
ࡄ 4ǞȒƚȘɯǞȩȘŏȀǞɾʿ
ɟƚƇʕżɾǞȩȘ

ࡄ ëƚɛʕƚȘżƚ ȒȩƇƚȀɯ

÷ƚżǕȘǞɛʕƚɯࡇ
ࡄ °ɔɾǞȒǞɯŏɾǞȩȘ
ࡄ �ȩȘɾƚ +ŏɟȀȩ
ࡄ $ŏʿƚɯǞŏȘ ȒƚɾǕȩƇɯ

cluster 1 cluster 2

classification

www.clarifai.com

ߝߞ



4ǞȒƚȘɯǞȩȘŏȀǞɾʿ áƚƇʕżɾǞȩȘ
ߞߞ



ߤ_ߟ vȘǀƚɟƚȘżƚ

ࡄ �ȩȘࡷȀǞȘƚŏɟ ɟƚǃɟƚɯɯǞȩȘ
ࡄ +ȀŏɯɯǞ˙żŏɾǞȩȘ
ࡄ +ȀʕɯɾƚɟǞȘǃ
ࡄ 4ǞȒƚȘɯǞȩȘŏȀǞɾʿ
ɟƚƇʕżɾǞȩȘ

ࡄ ëƚɛʕƚȘżƚ ȒȩƇƚȀɯ

÷ƚżǕȘǞɛʕƚɯࡇ
ࡄ °ɔɾǞȒǞɯŏɾǞȩȘ
ࡄ �ȩȘɾƚ +ŏɟȀȩ
ࡄ $ŏʿƚɯǞŏȘ ȒƚɾǕȩƇɯ

sequences of characters

Thomas Bayes

predict the next character?

represent uncertainty using  
probability distributions

ߟߞ



Pre-Requisites and Co-Requisites

`­°ß�Ёā��ß @Ð�ïÂ�ãϖ

3F1 (M) Z°¨É�Âã �É� Zāãê�Èã ϯÉÐ Üß�Ёß�Þϰ

3F3 (M) Zê�ê°ãê°��Â Z°¨É�Â SßÐ��ãã°É¨ ϯͰ"ͮ °ã � �ÐЁß�Þï°ã°ê�ϰ

3F7 (M) +É§ÐßÈ�ê°ÐÉ `­�Ðßā �É� �Ð�°É¨ ϯÉÐ Üß�Ёß�Þϰ

3F2 (L) Zāãê�Èã �É� �ÐÉêßÐÂ ϯÉÐ Üß�Ёß�Þϰ

3F4 (L) ��ê� ß̀�ÉãÈ°ãã°ÐÉ ϯͰ"ͮ °ã � Üß�Ёß�Þϰ

3F8 (L) +É§�ß�É�� ϯͰ"Ͱ °ã � Üß�Ёß�Þï°ã°ê�ϰ
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Fourth Year Modules

4F1 �ÐÉêßÐÂ Zāãê�È ��ã°¨É
4F2 VÐ�ïãê �É� AÐÉÂ°É��ß Zāãê�Èã �É� �ÐÉêßÐÂ ϯͰ"ͯ Üß�Ёß�ÞϜϰ
4F5 ��ú�É��� +É§ÐßÈ�ê°ÐÉ `­�Ðßā �É� �Ð�°É¨ ϯͰ"ʹ Üß�Ёß�ÞϜϰ
4F7 Zê�ê°ãê°��Â Z°¨É�Â �É�Âāã°ã ϯͰ"Ͱ Üß�Ёß�ÞϜϰ
4F8 +È�¨� SßÐ��ãã°É¨ �É� +È�¨� �Ð�°É¨ ϯͰ"ͮ Üß�Ёß�ÞϜϰ
4F10 ���Ü :��ßÉ°É¨ �É� Zêßï�êïß�� ��ê�
4F12 �ÐÈÜïê�ß p°ã°ÐÉ
4F13 SßÐ���°Â°ãê°� @��­°É� :��ßÉ°É¨
4F14 �ÐÈÜïê�ß Zāãê�Èã
4M17 Sß��ê°��Â ÐÜê°È°Ć�ê°ÐÉ ϯͰ@ͮ Üß�Ёß�ÞϜϰ
4M20 VÐ�Ðê°�ã

Ͱ



Part IIA Information Engineering

ϕ �ÐÉêßÐÂ ϯͰ"ͮϗ Ͱ"ͯϰ

ϕ Z°¨É�Â SßÐ��ãã°É¨ ϯͰ"ͮϗ Ͱ"Ͱϰ

ϕ +É§ÐßÈ�ê°ÐÉ `­�Ðßā ϯͰ"ʹϰ

ϕ �ÐÈÈïÉ°��ê°ÐÉã ϯͰ" ϗʹ Ͱ"ͱϰ

ϕ +É§�ß�É�� Ӄ @��­°É� :��ßÉ°É¨ ϯͰ"Ͱϗ Ͱ"͵ϰ

`­�ã� ãÂ°��ã û°ÂÂ �� �ú�°Â��Â� �êϖ

¬ééÛʘʤʤÇ¯ʞ�È§ʞ��Çʞ��ʞî¾ʤ@�¯Èʤ"+ɇɇɉ

Gß �È�°Â È� ϯđͯͯͱϰ

ͱ

http://mi.eng.cam.ac.uk/Main/FI224
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