Daftar Isi

ABSTRAK .ottt bbbt R b bR R bRt R bRttt R e be bR e be et n e bt neene e v
F N S I X G OSSPSR \
LEMBAR PERSEMBAHAN .......ooiiiiiiiieis ettt sb et be st sae e ans VI
KATA PENGANTAR ..ttt b et bbbt s b et et b et be b et b VI
[ e Y = G 1 OO SO PSP SOPR IX
DAFTAR GAMBAR ...ttt ettt b et bbbt s b et e te s bt et s bt et st neees Xl
DAFTAR TABEL ...ttt bbbttt sttt b X1
DAFTAR ISTILAH ..ottt bbb b et b et b et b et X1
DAFTAR ISTILAH ..ottt bbb sb et b et b et b et X1
1. PENDAHULUAN. ...ttt a1t s et s b et ss b e b e b et ssebenressanes 1
1.1 LATAR BELAKANG .....c.ctiiieiiiieeeiete ettt e e et te ettt e e et e e e st eeennaeeesebeeeennsseesensseeeensseaesnnsaeesannsens 1
1.2 PERUMUSAN MASALAH ...cccutviiiiiiiieeeiieeeeitteeeeeteeessiteeeesssaeesssseeessseesaansseesansseessssseessssseessssees 1
1.3 TUTUAN ettt ettt et et e a e e a e s bt e b e e bt e bt e e et s et e sbeenbe e bt enteenteenaesbeenbean 2
1.5  METODOLOGI PENYELESATAN MASALAH. .....c.ccveietiienieriienieriseseesesseseesessessesessessesessensesessensens 2

2. DASAR TEORI ..ottt ettt sttt sttt sttt bt 3
2.1 STEGANOGRAFT......ccuuteetieetieeiteeiteetteeteeeteestaeestesseeaseessaeenseessseessessseenseesasseenseessssesnseesnn 3
211 Kriteria Steganografi ..o 3
2.1.2 Algoritma Steganografi pada AUdIO. ..ot 3

2.2 SUARA DIGITAL ...ceitiiiiieiiieeite ettt ettt ettt ettt sttt st e bt e s bt e e bt e s bt e ebte s baeenaeeebaeenaeeenne 4
2.2.1 PENCUPIIKAN ...t bbb 4
2.2.2 L@ U= ) ST T TSRS 5
2.2.3 T aT0 | (o]0 =T Lo ISR 5

2.3 FORMAT FILE IMP3.....coiiii ettt ettt et e et e et eete e e b e e aeeebaaeaseesnsaeenseens 5
231 DEINIST IMP3 ..ottt bttt e 5
2.3.2 SPeSifikasi BErkas MP3...........coio it 6
2.3.3 Header Frame MP3..... ..ot 6
234 Cyclic Redudancy Code (CRC) ......coeieiriiiiirieieie sttt 8
2.35 Side Information dan Main Data...........ccccccveeiiiii e e 8

2.4 ALGORITMA PENYISIPAN .....cotiitiitiitieeririatetesteeseeseeseeseessassessesseeseessessassessessessessesseeseessessessensens 9
24.1 LSB (Least Significant Bit) StANAAIT ..........ccocoiiiiiiiiee e 9
2.4.2 MER (Minimum Error REAUCLION).........coiiiiiiiiiiie e 9

2.5 PEMBENTURAN KEY ..ottt ettt sttt e st e bt e sbaeenaeeeane 10
2.6 STRATEGI PENGUITAN ....cootiietiieiieeiieeteeeteeeteeeveesteeesaeessbeesssessssaesssessnseasssessnseeansessnsessseens 10

3. PERANCANGAN SISTEM.....ccci ittt nae s enn 17
3.1 ANALISIS KEBUTUHAN SYSTEM...cuttiiiuiietieesiieetieesteeesseeesteeesesessaeassssesssesssssessssessssessssesssanns 17
311 Spesifikasi Perangkat KEIaS..........cccvvviirieiieieieiese s et enees 17
312 Spesifikasi Perangkat LUNGK ...........cccoviviiviiieierire e 17
3.13 Analisis Masukan dan Keluaran SIStem ..........ccocooeiriiiiienniene e 17

32 PERANCANGAN SYSTEM ...eiiutiiiiieeiieiiteeieestteettessttesseesteesseesseessseessseenseesssesenseesssssenaesnns 18
321 Algoritma Perancangan Perangkat LUNGK...........ccccooeiiierniiieieinese s 18
3.2.2 DiIagram KONLEKS. ......c.coiuiiiieiiiie et 18
3.2.3 Diagram Aliran Data LeVEl 1........cooiiiiiiieee e e 19
3.24 Diagram Aliran Data LEVEl 2.........ccoiiiiiiie e 20

X



3.25 [N L[ DTS = - RO 20

3.26 S LR 112 T I o 01T 21

4, ANALISA PERBANDINGAN LSB STANDAR DAN MER ... 25
4.1 PENGUITAN ....coiii it e et e e e e e et e e e e e et aeeeeeeeeeataareeeeeeeentsareeeeas 25
4.2 ANALISA KUALITAS AUDIO OBIEKTIF ...evviiiiiiiiitiieiieeeeeeeeieeeeeeeeeeeeiaseeeeeeeeeesasareseseeesnsssseeeeas 25
42.1 ANALISAIMAE ...ttt et e e e ettt e s et e e sttt e s s ettt e e s ataeessbaeeean 25
4.2.2 ANALISAIMISE ...ttt e st e e st e e s et e e e s st e e e s st be e e sbtaeessrbaeeaas 25
423 ANALISA SNR ... e e e et e e e s ettt e e s st e e e e s b b e e s s et beeesaabeaessbaneean 26

43 ANALISA MEAN OPINION SCORE (MOS) ...uviiiieiieiieieeiesitete ettt seesseense e 26
4.4 ANALISA PENGEKSTRAKAN PESAN DARI STEGO MP3 ATAU BER (BIT ERROR RATE) ........... 27
4.5 ANALISA ALGORITMA MER DANLSBh....ooiiiiiiiiiiee et 27
4.6 ANALISA KETAHANAN TERHADAP NOISE .....oiiviiiiiiieiieceeieeee e eeeeeeee e e e eeiaaeeeeeeesesnsanneeeeas 29
4.7 ANALISA KETAHANAN TERHADAP RESAMPLING ....cccooiiiuiiiiiieeeiieiiiieeeeeeeeeeiieereeeseesennanneeeeas 30
4.8 ANALISA KETAHANAN TERHADAP BIT RATE ....ovviviiiiiiiieeeee e 30
4.9 ANALISA KAPASITAS TOTAL COVER.....uvviiiiiiiiiieeiiee ettt e e eeeavee e e e e e eeeaaaareeeseeeensaaaneeeees 31

5. ANALISA MER MODIFTKASI ...ttt e et ban e s s sabae s s ebae e 32
6. KESIMPULAN DAN SARAN ..ottt st e e s s stbaeeseaa e s saraeas 36
6.1 KESIMPULAN ...ttt e et e e e e et e e e e e ee et et e e e eeeestaareeeeeeeentaareeeeas 36
6.2 SARAN Lottt ee ettt e e e e e et e e e e e et et ———eaeeeeeeee———taaeeeeaai———taaeeeeeanarraaaaeeeaannrres 36
(DNl I o B S 1 £ N 37
LY 1 N N 38
[NV T AN VN SRR 40
[NV 1 1 AN I TR 46
[NV 1o 1 AN VN TR 48



