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Abstract

The on-line membership of “Taiwan Amphibian Conservation” has counted up to 700
people, and the number of volunteers is 250. The database of amphibian resource researches
has accumulated 19,000 effective data by December, 2009; meanwhile, the photo data of
frog environment and habitats have accumulated 277 sheets of information. By using digital
recording equipments to record frog calls in the field throughout Taiwan, we’ve stored 170
original data in the frog call database and sorted them out into 2,892 fundamental data of all
species of frogs.

The frog call recognition agent, designed by this project, is composed of four parts:
signal preprocessing, syllable segmentation, feature extraction, and classifiers. Regarding
the single call, the highest accuracy rate of recognizing on Family Micorhylidae and Family
Rhacophoridae can reach 93.81%, and the lowest is 76.87%. As for the choir, the accuracy
rate of recognizing on Hyla chinensis and Microhyla ornata reaches 100%, and the second
one is the choir of Rana adenopleura and Rana Latouchtii, with a 64.28% accuracy rate.

The goal of this year was to complete the system integration of “Taiwan Amphibian
Conservation”, mainly to link the databases of the three sub-websites, “Anuran
Vocalizations DB”, “Taiwan Amphibians DB”, and “E-learning of Frogs’ World” together,
with the purpose of making data circulate and integrate more efficiently. On this integrated
website, we set up the system for volunteers to apply for projects on-line, the mechanism for
managing the research charts, and we also revised the PDA test version of automatic audio
signal recognition systems, as well as identifying the species via the choirs. The demand of
new monitor systems was analyzed, planned, and designed, including the interface for
volunteers to upload their researches and photos, the test of coordinate transform, the
system for uploading multimedia records, the integration of photos and articles which were
submitted by volunteers, and so on. This system is expected not only to help amphibian
conservation but also to monitor the environmental change.

Keywords: amphibian conservation volunteer, amphibian resource research, amphibian
monitoring, frog calls, automatic audio signal recognition system, classifier.
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fitde= 1 E A% (PDAATE Ak Bkl f MR b A2

Rk Byras ki Aiend B ARV H AR TogAe 2 FHREEP > A& G
Tz B#h%x P WAV.es ~ FFT.cs ~ Forml.cs °
1. WAV.cs
A& ARIEH N D ARG ¢ R RIE IR~ £ RTER AR

SR AL Ry -

WAV.cs

001 using System;

002 using System.IO;

003 using System.Windows.Forms;
004 using System.Collections.Generic;
005 using System.Resources;

006

007 namespace WavCut

008 ¢

009 public class Wav

010 {

011 Wavlnfo wavInfo = new WavInfo();

012 byte[] binfo = new byte[46];

013 public int num_samples = 0; /P55 71 & #ic

014 public static int get num_sample = 7000;

015

016 public struct WavInfo

017 {

018 public string groupid,

019 public string rifftype;

020 public long filesize;

021 public string chunkid,

022 public long chunksize;

023 /s ¥ $o 3¢ %55 > 4o WAVE_FORMAT PCM » WAVE_FORAM_ADPCM %
024 public short wformattag;

025 public ushort wchannels; //zs 45 -5 47 18 #c

026 public ulong dwsamplespersec;//7& 455 F) B~ fic
027 public ulong dwavgbytespersec;// 3z &+ F) #ichy £
028 public ushort wblockalign;// % 45 % B e 3 H
029 public ushort wbitspersample;//ze 455 B B~k 97 F iz~ #ic
030 public string datachunkid;

031 public long datasize;

032 }
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033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076

public static int count=0;

public static string name;

/] %3t = /]

public static int[,] all = { { 111, 121,211, 212, 213, 214, 221, 311, 411, 412,

413,421, 422,431, 432, 441, 442, 443, 511, 512,
513, 514, 515, 516,521, 522, 531, 532, 533, 541,

542,543 },

{ 0 0 0 0 0 0 O
0o, 0, 0, 0, 0 0 0
0o, 0, 0, 0, 0 0 0
0, 0}};

[lrank A dryrS 2 LT R(Z B- )

MNw - & s me(11l), =< #(6), * F(0.X), %= £..]
public static double[] rank = { 0, 0,0, 0,0, 0,0, 0,0 };

public static double cal = 0;

public static double addSum = 0;

static void Main(string[] args)

{
Application.Run(new DeviceApplication2.Form1());

[T B G ¢ P[RR ] § o e 7 function
public static double[] recog(string formPath)
{

=A< SR T

for(int i=0;i<=31;i++)

{
all[1,i]=0;
if (i<=28)
rank[i] = 0;
H
addSum = 0;

/Iwav ¥ 1 & EJg2//

Wav obj_wav = new Wav();

I % B iS5k B~ wav B ihdp B 7 2

byte[] biInfo WavData = obj wav.GetWavInfo(formPath);

/¥ wav & He = B B 3 F 3754k

short[] data = obj_wav.ToOneChaAndResample(bInfo WavData);
int[] DeNoiData = obj_wav.Denoise(data);

float[] FloatData = obj wav.Wav_normalize(DeNoiData);

0, 0O,
0, 0,
0 0,
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077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

obj _wav.WavCutSamples(FloatData);

[/3v = 1, for Fr s %/

for (int s = 0; s <= 31; s++)

{

if (all[1, s] > WavCut.Wav.rank[1])

{
WavCut.Wav.rank[7] = WavCut.Wav.rank[4];
WavCut.Wav.rank[6] = WavCut.Wav.rank[3];
WavCut.Wav.rank[4] = WavCut.Wav.rank[1];
WavCut.Wav.rank[3] = WavCut.Wav.rank[0];
WavCut.Wav.rank[1] = all[1, s]; WavCut.Wav.rank[0] = all[0, s];

}

else if (all[1, s] > WavCut.Wav.rank[4])

{
WavCut.Wav.rank[7] = WavCut.Wav.rank[4];
WavCut.Wav.rank[6] = WavCut.Wav.rank[3];
WavCut.Wav.rank[4] = all[1, s]; WavCut.Wav.rank[3] = all[0, s];

}

else if (all[1, s] > WavCut.Wav.rank[7])

{
WavCut.Wav.rank[7] = all[1, s]; WavCut.Wav.rank[6] = all[0, s];

}

}

/] %e % =% H//
for (int = 0; q <=31; q++)
addSum = addSum + all[1, q];

JEE )

for (int ¢ = 0; ¢ <rank.Length; c++)

{
if (c% 3==2)
rank[c] = rank[c - 1]/ addSum,;
}
return rank;
}
//recog end//

public byte[] GetWavInfo(string strpath)

{

byte[] error = new byte[1];
Filelnfo fi = new FileInfo(strpath);
System.IO.FileStream fs = fi.OpenRead();

129




121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

if (fs.Length >= 44)

{
fs.Read(bInfo, 0, 44);
System.Text.Encoding.Default.GetString(bInfo, 0, 4);

/I3 WAV h4p B 73
if (System.Text.Encoding.Default.GetString(bInfo, 0, 4) == "RIFF"
&& System.Text.Encoding.Default.GetString(bInfo, 8, 4) == "WAVE"
&& System.Text.Encoding.Default.GetString(bInfo, 12, 4) == "fmt ")
{
wavlnfo.groupid = System.Text.Encoding.Default.GetString(bInfo, 0, 4);
System.BitConverter.ToInt32(bInfo, 4);
wavlnfo.filesize = System.BitConverter.ToInt32(bInfo, 4);
wavlnfo.rifftype = System.Text.Encoding.Default.GetString(bInfo, 8, 4);
wavlnfo.chunkid = System.Text.Encoding.Default.GetString(bInfo, 12, 4);
wavInfo.chunksize = System.BitConverter. ToInt32(bInfo, 16);
wavInfo.wformattag = System.BitConverter.Tolnt16(bInfo, 20);
wavInfo.wchannels = System.BitConverter. ToUInt16(bInfo, 22);
wavInfo.dwsamplespersec =
System.BitConverter. ToUInt32(bInfo, 24);
wavInfo.dwavgbytespersec =
System.BitConverter. ToUInt32(bInfo, 28);
wavInfo.wblockalign =System.BitConverter. ToUInt16(bInfo, 32);
wavInfo.wbitspersample =
System.BitConverter. ToUInt16(bInfo, 34);
wavlnfo.datachunkid =
System.Text.Encoding.Default.GetString(bInfo, 36, 4);
wavlnfo.datasize = System.BitConverter.ToInt32(bInfo, 40);
//bInfo_sec "L & 5 32 iy 7|
byte[] binfo_sec = new byte[(int)wavInfo.datasize];
fs.Read(bInfo_sec, 0, (int)wavInfo.datasize);
return blnfo_sec;///¥ &4 4% 45 DENOISE
H

return error;

}

return error;

public short [] ToOneChaAndResample(byte [] bInfo)
{

inti=0;

intj=0;

intm=1;

intno_data=0; /&€ 3TP~ R PFRpr B g U RE T T
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165 int rate = fourtofive((double)wavInfo.dwsamplespersec / (double)16000); /¥ = ip‘ & fy B
166

167 I B

168 if (wavInfo.wbitspersample == 16)

169 {

170 if (wavInfo.wchannels == 2) /& & # #-if

171 {

172 //F) 5 & i byte 5 sample, % ¥ sample, + ¥-if sample
173 num_samples = (int)wavInfo.datasize / 4;

174 /€ 3754 & hz

175 while(fourtofive((double)(m - 1)*((double)wavlInfo.

176 dwsamplespersec/(double)16000)+1) <= num_samples)
177 {

178 m+;

179 }

180 num_samples =m - 1;

181 short[] data = new short[num_samples];

182 while (j < num_samples)

183 {

184 int pre_addr = fourtofive((j - 1) * ((double)wavInfo.
185 dwsamplespersec / (double)16000));
186 int addr = fourtofive((j) * ((double)wavlnfo.

187 dwsamplespersec / (double)16000));
188 if (pre_addr < 0)

189 pre_addr = 0;

190

191 for (int k = 0; k < (addr - pre_addr) * 2; k++)

192 {

193 no_data = System.BitConverter.Tolnt16(bInfo, i);
194 i+=2;

195 }

196 data[j] = System.BitConverter.Tolnt16(bInfo, i);

197 it

198 }

199 return data;

200 }

201 else /¥ #f

202 {

203 num_samples = (int)wavInfo.datasize / 2;

204 while (fourtofive((double)(m-1)*((double)wavInfo.

205 dwsamplespersec/(double)16000)+1) <= num_samples)
206 {

207 m+;

208 }
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209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252

}

num_samples =m - 1;
short[] data = new short[num_samples];
float[] thr_fft data = new float[16384];
while (j < num_samples)
{
int pre_addr = fourtofive((j - 1) * ((double)wavInfo.
dwsamplespersec / (double)16000));
int addr = fourtofive((j) * ((double)wavInfo.
dwsamplespersec / (double)16000));
if (pre_addr < 0)
pre_addr = 0;

for (int k = 0; k < (addr - pre_addr); k++)
{
no_data = System.BitConverter.ToInt16(bInfo, 1);
i+=2;
5
data[j] = System.BitConverter.ToInt16(bInfo, i);
thr_fft data[j] = (float)data[j];
s
}
for (int r = 16000; r < 16384; r++)
thr_fft data[r] =0;

return data;

else /% % bit A % =

{

num_samples = (int)wavInfo.datasize / 2;
if (wavInfo.dwsamplespersec != 16000)

{
if (rate >=1)
num_samples = num_samples / rate;// 7 11 % § 7 0 BRER A 5| E
}

short[] data = new short[num_samples];

while (j <num_samples)

{
data[j] = (short)System.BitConverter. ToChar(bInfo, i);
i+=2;
s

}

return data;
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253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296

public int[] Denoise(short[] data)

{

int[] IntData = new int[data.Length];
for (int i = 0; i < 500; i++)
data[i] = 0;

for (int j = 0; j < data.Length; j++)
IntData[j] = (int)data[j];

return IntData;

public float[] Wav_normalize(int[] DeNoiData)

{

inti=0;
int max = -20000;
foreach (int n_p in DeNoiData)
{

if (Math.Abs(n_p) >= max)

max = Math.Abs(n_p);

}
float[] s_data = new float[DeNoiData.Length];
foreach (int n_p in DeNoiData)
{

s _data[i] = (float)n_p / (float)max;

i++;

}

return s_data;

B~ T e MLz A+ 2 BHRH5 - PHRA

public void WavCutSamples(float [] FloatData)

{

float [] temp_get_data = new float [num_samples]; /4 5 # A 4% 5 31
/%55 KB chgtr 25|

float[] s temp get data=new float[num_samples];

int[] key_data = new int[num_samples]; /& £ & 4F 05 2 & 5l
//7000samples *» & 4% et 7]

float[] get data = new float[get num_sample];

[ B AR SR P g R

Array.Copy(FloatData, temp_get data, num_samples);
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297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340

Array.Copy(FloatData, s temp_get data, num_samples);

/1% 514 & i

inti=0;

while (i <temp_get data.Length)

{

key data[i] =1;

i++;

s

}

Array.Sort(temp_get data, key data);

intj=1;

intindex =0; /i {2 o2 R 25l &

for (int g = 0; q < 3500; q++)

{

s temp_get data[q] = 0;
FloatData[q] = 0;

}

for (int p=s_temp get data.Length - 3500 ;

p <s temp_get data.Length ; p++)

s temp_get data[p] =0;
FloatData[p] = 0;

}

while (true)

{

I35 F14R B S EARLT @5 <307 afk &

if (temp_get data[temp get data.Length - j]>0.7)

{

index = key data[key data.Length - j];

if (s_temp_get data[index] > 0.7)

{

/I x0T m AL &4 A E B samples B 7 P~

if (index - (get num_sample / 2) <0 || index +

(get_num_sample /2) - 1 >=num_samples)

else

ints_limt addr = 0;

[/ B~ 18 gt B 2 A2 b

s limt addr = index - (get num_sample / 2);
/1*7 2] 5 3 get_data[]

for (int k = 0; k < get num_sample; k++)

{
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341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384

get_data[k] = FloatData[s_limt_addr];
s_temp_get data[s_limt_addr] = 0;
s_limt_addr++;
}
double[] AutoDetectionData =
AutomaticalDetection(get_data);
if (AutoDetectionData.Length > 1)
FastFTransf(AutoDetectionData);

}
}
s
}
else
{
break;
}

public double [] AutomaticalDetection(float [] get_data)
{
int auto_de_get_num_sample = 0; //auto_dec 2 #& &
double[] fft data = new double[8192];
double[] error = new double[1];
if (get_num_sample % 250 == 0)
auto_de get num_sample = get num_sample / 250 + 1;
else

auto_de get num_sample = get num_sample / 250 + 2;

float[] auto_de = new float[auto_de get num_sample];

float auto_de result sum = 0;

intj=0; //% B4 & it
intk=0; //T_htZht
intm =250; //zxT 324
float auto_de max = OF;

for (int i = 0; i < auto_de.Length; i++)

{
if 1==0)
{
k=0;
m=250;
}

elseif i==1)
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385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428

{
k=0;
m = 500;
}
else if (k + 750 > get data.Length - 1)
{
k +=250;
m=get data.Length-1-k+1;
}
else
{
k +=250;
m = 500;
}
i=k

for (;j <k + m; j++)

auto_de result sum = get data[j] + auto_de_result sum;

auto_de[i] = auto_de_result sum / (float)m;
auto_def[i]

auto_de[i] = Math.Abs(auto_de[i]);

*=auto_deli];

if (auto_de[i] > auto_de max)

auto_de max = auto_de[i];

auto_de result sum = 0;
}
float restrick = auto_de max * 0.35F;
int start = 0; //~ *% restrick 2_ % FLA2 40 = hb
intend=0; //* > restrick 2 % 5 & ab
int max_start = 0; /= % restrick # * % L2 4245 =41
int max_end =0; //= *% restrick f % % B2 4 & fhk

intd=0; /% FiE4E

/135 ZF + % restrick Z2_ B < F X
while (start <= auto_de.Length - 1 && end <= auto_de.Length - 1)
{
if (auto_de[start] >= restrick)
{
end = start + 1;
while (end <= auto_de.Length - 1 && auto_de[end] >= restrick)
{
if (end - start > d)
{

d = end - start;
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429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472

{
fft data[i] = get data[max_start];
max_start++;
5
else
{
fft data[i]=0;
§
5
return fft data;
}
else
{
return error;
}
}
H-ig & 2 e
public void FastFTransf(double[] fft data)
{

max_start = start;

max_end = end;

}
end++;
}
start =end + 1;
}
else
{
start++;
}

}
/B Rkt # F) getdata *E 7|
max_start *= 250;

max_end *= 250;

if (d>0)

{
for (int i = 0; i < fft_data.Length; i++)
{

if (max_start < max_end)

double[] FftData = new double[fft data.Length * 2];

intk=0;
for (int j = 0; j < FftData.Length; j++)
{
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473 FftData[j] = fft_data[k];

474 if(j%2==1)

475 {

476 kt+;

477 i

478 i

479 MyFFT.FFT.inverse(FftData);

480 }

481 public int fourtofive(double number) //m 357 » & 3¢
482 {

483 if ((int)number % 2 == 0)

484 return (int)Math.Round(number + 0.1);
485 else

486 return (int) Math.Round(number);
487 }

488 }

489 }

490
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2. FFT.cs

F1* SpecCtrd ~ SigBW £ SpecRolFrq #-#0 & *7 £ 4+ e ] B 5§ 34§ (T4F
BE Becide 5 0 3o B FRY A g $ o 117 ANN @ B9 2 4 ehf
bl

FFT.cs

001 using System;

002 using System.Collections.Generic;

003 using System.Windows.Forms;

004 using System.IO;

005 using System.Text;

006 using System.Resources;

007

008 namespace MyFFT

009 {

010 public class FFT

011 {

012 public static double[] result = new double[3];

013 public static double num_flops(int N)

014 {

015 double Nd = (double)N;

016 double logN = (double)log2(N);

017 return (5.0 * Nd - 2) * logN + 2 * (Nd + 1);

018 }

019 public static void transform(double[] data)

020 {

021 transform_internal(data, -1);

022 }

023

024 public static Array ReDim(Array origArray, Int32 desiredSize)
025 {

026 Type t = origArray.GetType().GetElementType();

027 Array newArray = Array.Createlnstance(t, desiredSize);
028 Array.Copy(origArray, 0, newArray, 0, Math.Min

029 (origArray.Length, desiredSize));
030 return newArray;

031 }

032 public static void inverse(double[] data)

033 {

034 transform_internal(data, +1);

035 // Normalize

036 int nd = data.Length;
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037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080

intn=nd/2;
double norm = 1/ ((double)n);

for (inti=0; i <nd; i++)

data[i] *= norm;

//[Feature Ext//
double[] result = new double[3];

/fresult " 5| % 5 5 AL B ehE o] 284, 1% SpecCtrd, SigBW 2
// SpecRolFrq % 3 B~ i
result = (double[])ReDim(result, result.GetUpperBound(0) +
WavCut.Wav.count + 1);

resultf WavCut.Wav.count] = SpecCtrd(data);
result[++WavCut.Wav.count] = SigBW(data,

result{ WavCut. Wav.count]);
result[++WavCut.Wav.count] = SpecRolFrq(data);

WavCut.Wav.count++;

//KNN START//
string[,] aryResult;
string[,] aryResult2;

//(TrainingDataEdit % f§ i % ,TrainingDataEditS-1056 71)

//3 ~ Resource3.TrainingData.txt, i i#]"7]"#

string[] aryStr;

aryStr = DeviceApplication2.Resource3.TrainingDataEditS.Split("\n');

int hight = aryStr.Length;

/18R] 7 "

int width = aryStr[0].Split(',").Length;
IFEEI{ 24 LA %)

aryResult = new string[hight, width];

I3 g3

int h, w;

for (h = 0; h <hight; h++)

{
string[] arySplit = aryStr[h].Split(',");
for (w=0; w <4; wtt)

aryResult[h, w] = arySplit[w];
H
double[,] A =new double[hight, 3];

int a, b;
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081 for (a = 0; a < hight; a++)

082 {

083 for (b=0; b <3; bt+)

084 Ala, b] = double.Parse(aryResult[a, b]);
085 }

086 int hight2 = result.Length / 3;

087 int width2 = 3;

088 aryResult2 = new string[hight2, width2];

089

090 for (int h2 = 0; h2 < hight2; h2++)

091 {

092 string[] arySplit2 = new string[4];

093 arySplit2[0] = result[3 * h2].ToString();
094 arySplit2[1] = result[3 * h2 + 1].ToString();
095 arySplit2[2] = result[3 * h2 + 2].ToString();
096

097 for (int w2 = 0; w2 < width2; w2++)

098 aryResult2[h2, w2] = arySplit2[w2];
099 }

100 double[,] B = new double[hight2, width2];

101

102 for (int a0 = 0; a0 < hight2; a0++)

103 {

104 for (int b0 = 0; b0 < width2; b0-++)

105 B[a0, b0] = double.Parse(aryResult2[a0, b0]);
106 }

107 al =R e </ S=piiat

108 double z = 0;

109 double[,] sum_last = new double[hight2, hight];
110 double[] sum = new double[hight];

111 double[] s = new double[hight];

112 double[] s2 = new double[hight2];

113

114 N

115 double consol=0;

116 for (int a3 = 0; a3 < hight2; a3++)

117 {

118 for (int ¢ = 0; ¢ < hight; ¢++)

119 {

120 sum[c] = 0;

121 for (int d = 0; d < width2; d++)

122 {

123 z=(Alc, d] - B[a3, d]);

124 double pow =z * z;
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125 sum[c] += pow;

126 }

127 }

128 113 B/

129 double[] word = new double[hight];
130 for (int e = 0; e < hight; e++)

131 {

132 double ww = double.Parse(aryResult[e, 3]);
133 word[e] = ww;

134 }

135 Array.Sort(sum, word);

136

137 if (word[0] == word[1] && word[1] == word[2])
138 consol=word[0];

139 else if (word[0] == word[1] || word[0] ==word[2])
140 consol = word[0];

141 else if (word[1] == word[2])

142 consol = word[1];

143 else

144 consol = word[0];

145 }

146 /] s+ = el

147 for (int q =0; q <=31; q++)

148 {

149 if (consol == WavCut.Wav.all[0, q])
150 WavCut.Wav.all[1, q]++;

151 }

152 }

153 //IKNN END//

154

155 ) 4 e 5B 5 )

156 static double SigBW(double[] X, double k)

157 {

158 int N = X.Length;

159 intM=N/2;

160 double df = 0;

161 double pf=0;

162

163 for (intn=1; n <= M; n++)

164 {

165 df = df + Math.Pow((n - k), 2) * Math.Abs(X[n]);
166 pf = pf + Math.Pow(Math.Abs(X[n]), 2);
167 }

168 return Math.Sqrt(df / pf);
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169 }

170 static double SpecCtrd(double[] X)

171 {

172 int N = X.Length;

173 intM=N/2;

174 double df = 0;

175 double pf=0;

176

177 for (intn=1; n <= M; n++)

178 {

179 df = df + n * Math.Pow(Math.Abs(X[n]), 2);
180 pf = pf + Math.Pow(Math.Abs(X[n]), 2);
181 }

182 return df / pf}

183 }

184 static double SpecRolFrq(double[] X)
185 {

186 double fs = 16000;

187 double sum = 0;

188 double rolloff_vector = 0;

189 double temp = 0;

190 double THsumX = 0;

191

192 IFE X a2 T2 e

193 for (int n = 0; n < X.Length ; n++)
194 THsumX = THsumX + Math.Pow(X[n], 2);
195

196 THsumX = THsumX * 0.95;

197 for (inti=1;1i<(fs/2); i++)

198 {

199 M3 X1~ 38 2T = e

200 sum = sum + Math.Pow(X[i], 2);
201 sum = sum * i;

202

203 if (sum < THsumX)

204 rolloff _vector = sum;

205 else

206 rolloff_vector = 0;

207

208 //B~ rolloff vector 2. # = &
209 if (rolloff_vector > temp) { temp = rolloff vector; }
210 }

211 return temp;

212 }
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213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
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234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

1'% g 7 Size, £ ¥ - ad - s g w H 758

static void Size(double[] X, int[] S)

{
S[0] = X.GetLength(0);
S[1]=1;
¥
static void Size(double[,] X, int[] S)
{
S[0] = X.GetLength(0);
S[1] = X.GetLength(1);
¥

//[Feature Ext END//

protected internal static int log2(int n)

{
int log = 0;
for (intk=1; k <n; k *= 2, log++)
if (n != (1 <<log))
throw new ApplicationException("FFT: Data length is
not a power of 2!: " + n);
return log;
H

protected internal static void transform_internal(double[] data, int direction)
{
if (data.Length == 0)
return;
int n = data.Length / 2;
if(n==1)
return;
// 1dentity operation!

int logn = log2(n);

/* bit reverse the input data for decimation in time algorithm */

bitreverse(data);

/* apply fft recursion */
/* this loop executed log2(N) times */
for (int bit = 0, dual = 1; bit < logn; bit++, dual *=2)
{
double w_real = 1.0;
double w_imag = 0.0;
double theta = 2.0 * direction * Math.PI/ (2.0 * (double)dual);
double s = Math.Sin(theta);
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258
259
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292
293
294
295
296
297
298
299
300

double t = Math.Sin(theta / 2.0);
double s2=2.0 *t * t;

/¥a=0%
for (intb=0; b <n; b +=2 * dual)
{
inti=2*b;
intj=2 * (b + dual);
double wd_real = datalj];
double wd_imag = data[j + 1];
data[j] = data[i] - wd_real;
data[j + 1] = data[i + 1] - wd_imag;
data[i] += wd_real;

data[i + 1] += wd_imag;

/¥a=1..(dual-1)*/
for (int a = 1; a < dual; at+)
{
/* trignometric recurrence for w-> exp(i theta) w */
{
double tmp_real = w_real - s * w_imag - s2 * w_real;
double tmp_imag = w_imag + s * w_real - s2 * w_imag;
w_real = tmp_real;
w_imag = tmp_imag;
}
for (intb=0; b <n; b +=2 * dual)
{
inti=2*(b+a);
intj=2*(b+a+ dual);
double z1_real = datal[j];
double z1_imag = data[j + 1];
double wd real =w_real * z1 real - w_imag * z1 imag;
double wd_imag =w real * z1 imag+ w_imag * z1_real;
data[j] = data[i] - wd_real;
data[j + 1] = data[i + 1] - wd_imag;
data[i] += wd_real;

data[i + 1] += wd_imag;

}

protected internal static void bitreverse(double[] data)

{
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301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330 }

/* This is the Goldrader bit-reversal algorithm */

int n = data.Length / 2;

intnml =n-1;

inti=0;

intj=0;

for (; i <nml; i++)

{
intii=i<<1; //intii=2%;
intjj=j<<l1; //intjj=2%;
intk=n>>1; //intk=n/2;

if 1 <j)

{
double tmp_real = data[ii];
double tmp_imag = data[ii + 1];
data[ii] = data[jj];
data[ii + 1] = data[jj + 1];
data[jj] = tmp_real;
data[jj + 1] = tmp_imag;

}

while (k <=j)

{
j=k i=j-k;
k>=1; /k=k/2;

}

j+=k
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3. Forml.cs

fE AL SR G 0 ¢ R AR E B R

ES _iliifp R(FAER T A e B A (T ek AR DORRE(F # 5%

PP

i

EVIESTE A

I

7

FOT 2 LA C FER IS E RN R 2 LuEE) @ Y

Forml.cs

0001 | using System;

0002 | using System.Collections.Generic;

0003 | using System.ComponentModel;

0004 | using System.Data;

0005 | using System.Drawing;

0006 | using System.Text;

0007 | using System.Windows.Forms;

0008 | using System.IO;

0009 | using System.Reflection;

0010 | using System.Resources;

0011

0012 | namespace DeviceApplication2

0013 | {

0014 public partial class Form1 : Form

0015 {

0016 public Form1()

0017 {

0018 InitializeComponent();

0019

0020 string strAppDir = Path.GetDirectoryName(Assembly.
GetExecutingAssembly().GetModules()[0].
FullyQualifiedName);

0021 StreamReader reader01;

0022 StreamReader reader02;

0023 StreamReader reader03;

0024 StreamReader reader04;

0025

0026 IR TR AR FF AW e

0027 DirectoryInfo di = new DirectoryInfo(strAppDir + "\\frog_record");
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0028 FileInfo[] files = di.GetFiles("*.txt"); // & i &l 4% & 5 txt e &, 75 » L7

0029 int fileCount = files.Length; /2~ 18 1 #i

0030

0031 /[ 5 T AT ey, 23 ~ FI[FEses) s |

0032 if (fileCount > 0)

0033 {

0034 for (int abc = 0; abc <= (fileCount / 4 -1); abc++)

0035 {

0036 reader01 = new StreamReader(strAppDir +
"\\frog_record\\Nodes[" + abc + "].txt",

Encoding.GetEncoding("Big5"));

0037 treeView 1. Nodes.Add(reader01.ReadToEnd());

0038 reader01.Close();

0039

0040 reader02 = new StreamReader(strAppDir +
"\\frog_record\\Nodes[" + abc + "].Nodes[0].txt",

Encoding.GetEncoding("Big5"));

0041 treeView1.Nodes[abc].Nodes.Add(reader02.ReadToEnd());

0042 reader02.Close();

0043

0044 reader03 = new StreamReader(strAppDir +
"\\frog_record\\Nodes[" + abc + "].Nodes[1].txt",

Encoding.GetEncoding("Big5"));

0045 treeView1.Nodes[abc].Nodes. Add(reader03.ReadToEnd());

0046 reader03.Close();

0047

0048 reader04 = new StreamReader(strAppDir +
"\\frog_record\\Nodes[" + abc + "].Nodes[2].txt",

Encoding.GetEncoding("Big5"));

0049 treeView 1 .Nodes[abc].Nodes.Add(reader04.ReadToEnd());

0050 reader04.Close();

0051 §

0052 tabControl1.SelectedIndex = 0;

0053 §

0054 }

0055 IFT [E e, EPmrss Bk, DB R )

0056 private void ] §f_Click(object sender, EventArgs e)
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0057 {

0058 if (openFileDialogl.ShowDialog() == DialogResult.OK)

0059 {

0060 FileInfo file = new FileInfo(openFileDialogl.FileName);

0061 if ((file.Length / 1024) > 4096)

0062 {

0063 MessageBox.Show ("5 #% | ** AMB 2 4 % !I", "&£ ",

0064 MessageBoxButtons.OK,

0065 MessageBoxIcon.Exclamation,

0066 MessageBoxDefaultButton.Button1);

0067 }

0068 else

0069 {

0070 textBox 1.Text = openFileDialog1.FileName;

0071 JRE P iR L Rk, Bakn o 3

0072 pictureBox2.Image = imageList2.Images[1];

0073 )

0074 }

0075 }

0076 I [F ko)A T[S B fse, 7 RFIEA B TS 3G,

0077 1l T B AT ] e

0078 private void #%7% i #z_Click(object sender, EventArgs e)

0079 {

0080 string strAppDir = Path.GetDirectoryName(Assembly.
GetExecutingAssembly().GetModules()[0].
FullyQualifiedName);

0081 StreamWriter writerl;

0082 MessageBox.Show("# 3 & # | ");

0083 switch (comboBox2.Text)

0084 {

0085 case "4 = HEIA":

0086 writer] = new StreamWriter(strAppDir + "\\frog_intro\\

ban.txt", false, Encoding.Default);

0087 writerl. Write(textBox2.Text); writerl.Close(); break;

0088 case " 2 FEHEIA":

0089 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
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mel.txt", false, Encoding.Default);

0090 writer]. Write(textBox2.Text); writerl.Close(); break;

0091 case " FIAHE"

0092 writer]l = new StreamWriter(strAppDir + "\\frog_intro\\
chi.txt", false, Encoding.Default);

0093 writerl.Write(textBox2.Text); writerl.Close(); break;

0094 case "% K A gE":

0095 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
but.txt", false, Encoding.Default);

0096 writerl. Write(textBox2.Text); writerl.Close(); break;

0097 case "2 F & |k gk

0098 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
hey.txt", false, Encoding.Default);

0099 writer|. Write(textBox2.Text); writer].Close(); break;

0100

0101 case "] & $£":

0102 writer] = new StreamWriter(strAppDir + "\frog_intro\\
orn.txt", false, Encoding.Default);

0103 writer]. Write(textBox2.Text); writer1.Close(); break;

0104 case " F XA gk

0105 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
ste.txt", false, Encoding.Default);

0106 writerl. Write(textBox2.Text); writerl.Close(); break;

0107 case "fC gt T "

0108 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
pul.txt", false, Encoding.Default);

0109 writer|. Write(textBox2.Text); writer].Close(); break;

0110 case "FLTTIE":

0111 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
ade.txt", false, Encoding.Default);

0112 writer]. Write(textBox2.Text); writerl.Close(); break;

0113 case "B FFIE"

0114 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
psa.txt", false, Encoding.Default);

0115 writerl. Write(textBox2.Text); writerl.Close(); break;

0116

0117 case " B":
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0118

writer] = new StreamWriter(strAppDir + "\\frog_intro\\

cat.txt", false, Encoding.Default);

0119 writer]. Write(textBox2.Text); writerl.Close(); break;

0120 case "F At N A g™

0121 writer] = new StreamWriter(strAppDir + "\frog_intro\\
gue.txt", false, Encoding.Default);

0122 writer]. Write(textBox2.Text); writer1.Close(); break;

0123 case "7 X A g™

0124 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
kuh.txt", false, Encoding.Default);

0125 writerl. Write(textBox2.Text); writerl.Close(); break;

0126 case "3 H L A"

0127 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
lat.txt", false, Encoding.Default);

0128 writer|. Write(textBox2.Text); writer].Close(); break;

0129 case "EiE":

0130 writer] = new StreamWriter(strAppDir + "\frog_intro\\
lim.txt", false, Encoding.Default);

0131 writerl. Write(textBox2.Text); writer].Close(); break;

0132

0133 case "% b£":

0134 writerl = new StreamWriter(strAppDir + "\\frog_intro\\
can.txt", false, Encoding.Default);

0135 writerl. Write(textBox2.Text); writerl.Close(); break;

0136 case " Hr k"

0137 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
lon.txt", false, Encoding.Default);

0138 writer|. Write(textBox2.Text); writer].Close(); break;

0139 case " & HE":

0140 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
pla.txt", false, Encoding.Default);

0141 writer]. Write(textBox2.Text); writerl.Close(); break;

0142 case "7 AL 3£

0143 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
rug.txt", false, Encoding.Default);

0144 writerl. Write(textBox2.Text); writer1.Close(); break;

0145 case "H AR N A"
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0146

writer] = new StreamWriter(strAppDir + "\\frog_intro\\

sau.txt", false, Encoding.Default);

0147 writer]. Write(textBox2. Text); writerl.Close(); break;

0148

0149 case "Br¥ FoN A"

0150 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
swi.txt", false, Encoding.Default);

0151 writerl. Write(textBox2.Text); writerl.Close(); break;

0152 case " 5 A A"

0153 writer] = new StreamWriter(strAppDir + "\frog_intro\\
rta.txt", false, Encoding.Default);

0154 writer|. Write(textBox2.Text); writer].Close(); break;

0155 case"p A ffa"

0156 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
jap.txt", false, Encoding.Default);

0157 writer]. Write(textBox2. Text); writerl.Close(); break;

0158 case " RHE":

0159 writer] = new StreamWriter(strAppDir + "\frog_intro\\
rob.txt", false, Encoding.Default);

0160 writer].Write(textBox2.Text); writer1.Close(); break;

0161 case "V R AE"

0162 writerl = new StreamWriter(strAppDir + "\\frog_intro\\
eif.txt", false, Encoding.Default);

0163 writerl. Write(textBox2.Text); writerl.Close(); break;

0164

0165 case "m % AHiE":

0166 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
idi.txt", false, Encoding.Default);

0167 writer . Write(textBox2.Text); writer].Close(); break;

0168 case "9 4F AHiE":

0169 writer] = new StreamWriter(strAppDir + "\frog_intro\\
meg.txt", false, Encoding.Default);

0170 writer]. Write(textBox2.Text); writerl.Close(); break;

0171 case "3 B phe":

0172 writerl = new StreamWriter(strAppDir + "\\frog_intro\\
arv.txt", false, Encoding.Default);

0173 writerl. Write(textBox2.Text); writerl.Close(); break;
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0174 case "¥ AL

0175 writer] = new StreamWriter(strAppDir + "\frog_intro\\
aur.txt", false, Encoding.Default);

0176 writerl. Write(textBox2.Text); writerl.Close(); break;

0177 case "¥ A"

0178 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
mol.txt", false, Encoding.Default);

0179 writerl. Write(textBox2.Text); writerl.Close(); break;

0180

0181 case "I H e

0182 writer] = new StreamWriter(strAppDir + "\\frog_intro\\
pra.txt", false, Encoding.Default);

0183 writer 1. Write(textBox2.Text); writer].Close(); break;

0184 case " & A AL

0185 writer] = new StreamWriter(strAppDir + "\frog_intro\\
tai.txt", false, Encoding.Default);

0186 writer]. Write(textBox2.Text); writerl.Close(); break;

0187 §

0188 )

0189 [FeT [t T RER]REe, VRTINS 3152 3R R I 440D

WA g% 3,20 % T diedl € A 'z

0190 private void :B & 7g % _Click(object sender, EventArgs e)

0191 {

0192 string strAppDir = Path.GetDirectoryName(Assembly.

GetExecutingAssembly().GetModules()[0].
FullyQualifiedName);

0193 StreamWriter writer2;

0194 DialogResult msg;

0195 msg = MessageBox.Show("& fit ¢ #] % % w0 g pe e A R R RS 0, R ARG

", MessageBoxButtons.OKCancel,
MessageBoxIcon.Asterisk,

0196 MessageBoxDefaultButton. Button3);

0197 if (msg == DialogResult.OK)

0198 {

0199 switch (comboBox2.Text)

0200 {

0201 case "4 w ¥EIA":  textBox2.Text = Resource2. % + Wik 1;

153




0202

writer2 = new StreamWriter(strAppDir + "\\frog_intro\\

ban.txt", false, Encoding.Default);

0203 writer2. Write(textBox2. Text); writer2.Close(); break;

0204 case "2 B’ii)% A" textBox2.Text = Resource2. 2. Biﬁ,% 1

0205 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
mel.txt", false, Encoding.Default);

0206 writer2. Write(textBox2. Text); writer2.Close(); break;

0207 case "¥ FIAHHE":  textBox2.Text= Resource2.” B 1;

0208 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
chi.txt", false, Encoding.Default);

0209 writer2. Write(textBox2.Text); writer2.Close(); break;

0210 case "¥ | & i+":  textBox2.Text = Resource2.® = | & it [

0211 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
but.txt", false, Encoding.Default);

0212 writer2. Write(textBox2. Text); writer2.Close(); break;

0213 case "2 % @ X | & 4" :textBox2.Text=Resource2. 2 5 & = /| & 4% 1;

0214 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
hey.txt", false, Encoding.Default);

0215 writer2. Write(textBox2. Text); writer2.Close(); break;

0216

0217 case "/ & 3" textBox2.Text = Resource2. ] & 3£ 1;

0218 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
orn.txt", false, Encoding.Default);

0219 writer2. Write(textBox2.Text); writer2.Close(); break;

0220 case "¢ + F %] & £ " textBox2.Text=Resource2. ® & F % /| @& ¢ 1;

0221 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
ste.txt", false, Encoding.Default);

0222 writer2. Write(textBox2. Text); writer2.Close(); break;

0223 case "fo J& T 3+": textBox2.Text = Resource2. & f& v i 1;

0224 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
pul.txt", false, Encoding.Default);

0225 writer2. Write(textBox2. Text); writer2.Close(); break;

0226 case ""EL mriE": textBox2.Text = Resource2. "L o+ 1;

0227 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
ade.txt", false, Encoding.Default);

0228 writer2. Write(textBox2. Text); writer2.Close(); break;

0229 case "B ZFi+": textBox2.Text = Resource2. B F i+ 1;
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0230

writer2 = new StreamWriter(strAppDir + "\\frog_intro\\

psa.txt", false, Encoding.Default);

0231 writer2. Write(textBox2. Text); writer2.Close(); break;

0232

0233 case "2 3+": textBox2.Text = Resource2. 2 ¥£ 1;

0234 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
cat.txt", false, Encoding.Default);

0235 writer2. Write(textBox2. Text); writer2.Close(); break;

0236 case " 4L % & 4+ textBox2.Text = Resource2. T 48 74 4 1;

0237 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
gue.txt", false, Encoding.Default);

0238 writer2. Write(textBox2. Text); writer2.Close(); break;

0239 case "w * 7 3+": textBox2.Text = Resource2.w+ = 7 i 1;

0240 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
kuh.txt", false, Encoding.Default);

0241 writer2. Write(textBox2. Text); writer2.Close(); break;

0242 case "#if;."?%w L 74" textBox2. Text = ResourceZ.:}i’F’K% AR

0243 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
lat.txt", false, Encoding.Default);

0244 writer2. Write(textBox2.Text); writer2.Close(); break;

0245 case "F1+": textBox2.Text = Resource2. &+ 1;

0246 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
lim.txt", false, Encoding.Default);

0247 writer2. Write(textBox2.Text); writer2.Close(); break;

0248

0249 case "% 3+": textBox2.Text = Resource2.;# ¢+ 1;

0250 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
can.txt", false, Encoding.Default);

0251 writer2. Write(textBox2. Text); writer2.Close(); break;

0252 case " %rh 3" textBox2.Text = Resource2. & %rk 3+ 1;

0253 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
lon.txt", false, Encoding.Default);

0254 writer2. Write(textBox2. Text); writer2.Close(); break;

0255 case " £ &+": textBox2.Text = Resource2. & it 1;

0256 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
pla.txt", false, Encoding.Default);

0257 writer2. Write(textBox2. Text); writer2.Close(); break;
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0258 case "7 A 3+": textBox2.Text = Resource2. % & ¥+ 1;

0259 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
rug.txt", false, Encoding.Default);

0260 writer2. Write(textBox2. Text); writer2.Close(); break;

0261 case "# 1t X /& 41" textBox2.Text = Resource2. # 48, % 7 3+ 1;

0262 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
sau.txt", false, Encoding.Default);

0263 writer2. Write(textBox2.Text); writer2.Close(); break;

0264

0265 case "#7 ¥ F X & A" textBox2.Text = Resource2.#7 % % < 7t 1;

0266 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
swi.txt", false, Encoding.Default);

0267 writer2. Write(textBox2. Text); writer2.Close(); break;

0268 case " o A A 3" textBox2.Text = Resource2. 5 #* 7 3% 1;

0269 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
ban.txt", false, Encoding.Default);

0270 writer2. Write(textBox2. Text); writer2.Close(); break;

0271 case "P A fHE": textBox2.Text = Resource2. P~ #+ 1;

0272 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
jap.txt", false, Encoding.Default);

0273 writer2. Write(textBox2. Text); writer2.Close(); break;

0274 case "#E": textBox2. Text = Resource2 it 1;

0275 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
rob.txt", false, Encoding.Default);

0276 writer2. Write(textBox2.Text); writer2.Close(); break;

0277 case "V AHE": textBox2.Text = Resource2. ¥ = #+ 1;

0278 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
eif.txt", false, Encoding.Default);

0279 writer2. Write(textBox2. Text); writer2.Close(); break;

0280

0281 case "m % AH£": textBox2.Text = Resource2. & % #fif 1;

0282 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
idi.txt", false, Encoding.Default);

0283 writer2. Write(textBox2. Text); writer2.Close(); break;

0284 case "v {f " textBox2.Text = Resource2. v 4§ #His 1;

0285 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\

meg.txt", false, Encoding.Default);
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0286

writer2. Write(textBox2.Text); writer2.Close(); break;

0287 case "#% B AHE": textBox2.Text = Resource. 3% B+ 1;

0288 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
arv.txt", false, Encoding.Default);

0289 writer2. Write(textBox2.Text); writer2.Close(); break;

0290 case "1 "L A" textBox2.Text = Resource2. #2 *L i+ 1;

0291 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
aur.txt", false, Encoding.Default);

0292 writer2. Write(textBox2.Text); writer2.Close(); break;

0293 case "X HH£": textBox2.Text = Resource2. & =< #Hif 1;

0294 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
mol.txt", false, Encoding.Default);

0295 writer2. Write(textBox2.Text); writer2.Close(); break;

0296

0297 case "7 H A" textBox2.Text = Resource2. 7 ¥ ik 1;

0298 writer2 = new StreamWriter(strAppDir + "\frog_intro\\
ban.txt", false, Encoding.Default);

0299 writer2. Write(textBox2.Text); writer2.Close(); break;

0300 case " At " textBox2.Text = Resource2. & #* #His 1;

0301 writer2 = new StreamWriter(strAppDir + "\\frog_intro\\
tai.txt", false, Encoding.Default);

0302 writer2. Write(textBox2.Text); writer2.Close(); break;

0303 }

0304

0305 }

0306 MET [Fikaras] s T AR #ildd, TP D R Benf ko

0307 private void #%7%_Click(object sender, EventArgs e)

0308 {

0309 HEIP w9 P 80F D

0310 string strAppDir = Path.GetDirectoryName(Assembly.

GetExecutingAssembly().GetModules()[0].
FullyQualifiedName);

0311 switch (comboBox2.Text)

0312

0313 case "4 + ¥EA": System.Diagnostics.Process.Start(strAppDir +

"\\frog_data\\ban.mp3", ""); break;
0314 case "2 FE#EIA": System.Diagnostics.Process. Start(strAppDir +
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"\frog_data\\mel.mp3",""); break;

0315 case "® R4 ": System.Diagnostics.Process.Start(strAppDir +
"\frog_data\\chi.mp3", ""); break;
0316 case " /| & yf": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\but.mp3", ""); break;
0317 case "2 % & /| & y&": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\hey.mp3", "");break;
0318 case "] & ¥£": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\orn.mp3", ""); break;
0319 case "¢ 2+ & | @& 3+ ":System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\ste.mp3", "");break;
0320 case "7- J& v #£": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\pul.mp3", ""); break;
0321 case "* 5+": System.Diagnostics.Process.Start(strAppDir +
"\frog_data\\ade.mp3", ""); break;
0322 case " £ FFi+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\psa.mp3", ""); break;
0323 case "4 #+":  System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\cat.mp3", ""); break;
0324 case " 4L " 7 #£": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\gue.mp3", ""); break;
0325 case "w * 7 3+": System.Diagnostics.Process.Start(strAppDir +
"\frog_data\\kuh.mp3", ""); break;
0326 case "#if;."?%w < & 4": System.Diagnostics.Process.Start(strAppDir +
"\frog_data\\lat.mp3", ""); break;
0327 case "/¥#+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\lim.mp3", ""); break;
0328
0329 case ";#3+":  System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\can.mp3", ""); break;
0330 case "+ #%r# 1" System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\lon.mp3", ""); break;
0331 case " & #+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\pla.mp3", ""); break;
0332 case "% 4 3+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\rug.mp3", ""); break;
0333 case "# 1t * 7 4£": System.Diagnostics.Process.Start(strAppDir +

"\\frog_data\\sau.mp3", ""); break;
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0334

0335 case "#7 % F X A JE": System.Diagnostics.Process.Start(strAppDir +
"\frog_data\\swi.mp3", ""); break;

0336 case " & A* 7 #£": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\rta.mp3", ""); break;

0337 case " P & #H4E£": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\jap.mp3", ""); break;

0338 case "#a#H+": System.Diagnostics.Process.Start(strAppDir +

"\\frog_data\\rob.mp3", ""); break;

0339 case "¢ A2+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\eif.mp3", ""); break;

0340

0341 case "o % #£": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\idi.mp3", ""); break;

0342 case "v 4f f#3+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\meg.mp3", ""); break;

0343 case "3 B Ai+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\arv.mp3", ""); break;

0344 case "{& "L A+": System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\aur.mp3", ""); break;

0345 case "% % fiH#+": System.Diagnostics.Process.Start(strAppDir +
"\frog_data\\mol.mp3", ""); break;

0346

0347 case " F fiH4+£": System.Diagnostics.Process.Start(strAppDir +
"\frog_data\\pra.mp3", ""); break;

0348 case " ¢ A* 4" System.Diagnostics.Process.Start(strAppDir +
"\\frog_data\\tai.mp3", ""); break;

0349 }

0350 }

0351 public static string RecogTime;

0352 /B ts Fah i B 7))

0353 public static double[] frogResult= {0, 0, 0,0, 0,0,0,0,0 };

0354 public static int process = 0;

0355

0356 private void F¥&_Click(object sender, EventArgs e)

0357 {

0358 string strAppDir = Path.GetDirectoryName(Assembly.

GetExecutingAssembly().GetModules()[0].
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FullyQualifiedName);

0359 Label Rankl.Text="";

0360 Label Rank2.Text="";

0361 Label Rank3.Text="";

0362 string strpath = textBox1.Text;

0363

0364 //call WAV .cs

0365 frogResult = WavCut. Wav.recog(strpath);

0366

0367 //Get time

0368 RecogTime = "20" + Convert.ToString(DateTime.Now);
0369 RecogTime = RecogTime.Substring(0, 19);

0370

0371 //Label_Rank?2 frog name//

0372 string check = frogResult[3].ToString();

0373 switch (check)

0374 {

0375 case "111": Label _Rank2.Text = "4 + #%A"; break;
0376 case "121": Label _Rank2.Text="2 pz#2iA"; break;
0377 case "311": Label Rank2.Text="+ R #%"; break;
0378 case "213": Label Rank2.Text="% = -| & +"; break;
0379 case "212": Label Rank2.Text="2 % & = | & }+"; break;
0380

0381 case "211": Label Rank2.Text="-] = #+"; break;
0382 case "214": Label Rank2.Text="¢ = & < | & }+"; break;
0383 case "221": Label Rank2.Text="15) v #+"; break;
0384 case "513": Label Rank2.Text=""Zs7i+"; break;
0385 case "512": Label Rank2.Text="%& Fi+"; break;
0386

0387 case "543": Label Rank2.Text="= i+"; break;

0388 case "522": Label Rank2.Text=""1 g ** 7 ¥£"; break;
0389 case "531": Label Rank2.Text="+ = 7 i£"; break;
0390 case "514": Label Rank2.Text= ”:}iJF’E# X 7k 3+"; break;
0391 case "532": Label Rank2.Text="/¥1+"; break;

0392

0393 case "533": Label Rank2.Text="/%i+"; break;

0394 case "515": Label Rank2.Text="%& #%r7 i+"; break;
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0395 case "521": Label Rank2.Text="4% #ti+"; break;
0396 case "541": Label Rank2.Text="71. & #+"; break;
0397 case "516": Label Rank2.Text = "4 1t * 7 i+"; break;
0398

0399 case "542": Label Rank2.Text="#7% % X 7 i+"; break;
0400 case "511": Label Rank2.Text=" 5 # 7 i+£"; break;
0401 case "411": Label Rank2.Text="Fp * #+"; break;
0402 case "421": Label Rank2.Text = "#a#ti+"; break;
0403 case "412": Label Rank2.Text="%" = jH+"; break;
0404

0405 case "413": Label Rank2.Text="o % j+"; break;
0406 case "422": Label Rank2.Text="+u #f #Hi+"; break;
0407 case "441": Label Rank2.Text="3¥ % #i+"; break;
0408 case "443": Label Rank2.Text ="+ "L #4+"; break;
0409 case "431": Label Rank2.Text="3% < #fi+"; break;
0410

0411 case "442": Label Rank2.Text =" % #3+"; break;
0412 case "432": Label Rank2.Text=" 75 #* #f#+"; break;
0413 default: Label Rank2.Text="#"; break;

0414 }

0415 //Label Rank3 frog name//

0416 check = frogResult[6].ToString();

0417 switch (check)

0418 {

0419 case "111": Label Rank3.Text="4# + i}%i,‘ "; break;
0420 case "121": Label Rank3.Text="2 Eii& ¥A"; break;
0421 case "311": Label_Rank3.Text="+ R##"; break;
0422 case "213": Label Rank3.Text="% X | & j+"; break;
0423 case "212": Label Rank3.Text="2 % & = | & }+"; break;
0424

0425 case "211": Label Rank3.Text="-] & #+"; break;
0426 case "214": Label Rank3.Text="¢ = & < | & }+"; break;
0427 case "221": Label Rank3.Text="1-) v #+"; break;
0428 case "513": Label Rank3.Text="#*g5ri+"; break;
0429 case "512": Label_Rank3.Text ="% % 4+"; break;
0430

0431 case "543": Label Rank3.Text= "2 #+"; break;
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0432

case "522": Label Rank3.Text="1F 4 * #* ¥+"; break;

0433 case "531": Label Rank3.Text="+ = 7 i+"; break;

0434 case "514": Label Rank3.Text= ":}i%’fﬁ% < 7k 3+"; break;

0435 case "532": Label Rank3.Text="/¥i+"; break;

0436

0437 case "533": Label Rank3.Text=";43+"; break;

0438 case "515": Label Rank3.Text="+& %" i+"; break;

0439 case "521": Label Rank3.Text="£% #}+"; break;

0440 case "541": Label Rank3.Text=""1 4 #+"; break;

0441 case "516": Label Rank3.Text="+4:1g * 7 #+"; break;

0442

0443 case "542": Label Rank3.Text="#7% % = # j+"; break;

0444 case "511": Label Rank3.Text="75 # 7 i+"; break;

0445 case "411": Label Rank3.Text="p % #H+"; break;

0446 case "421": Label Rank3.Text = "#afifi+"; break;

0447 case "412": Label Rank3.Text="< " #fi+"; break;

0448

0449 case "413": Label Rank3.Text="w * #f#+"; break;

0450 case "422": Label Rank3.Text="v ¢f #fi+"; break;

0451 case "441": Label Rank3.Text = "% % #+"; break;

0452 case "443": Label Rank3.Text ="+ "L #4+"; break;

0453 case "431": Label Rank3.Text="3% = #f+"; break;

0454

0455 case "442": Label Rank3.Text= "3 % #i+"; break;

0456 case "432": Label Rank3.Text=" 5 # #i+"; break;

0457 default: Label Rank3.Text= "4 "; break;

0458 }

0459 pictureBox2.Image = imageList2.Images[0]; /3¥a# 7 i} 4

0460

0461 //Label Rankl frog name//

0462 string rank1;

0463 string frogSpecies = frogResult[0]. ToString();

0464 switch (frogSpecies) // [ sE4vah BT % - L enjh i

0465 {

0466 case "111": MessageBox.Show("§#Ezk & 5% ),
tabControl1.SelectedIndex += 1;

0467 comboBox1.Text = "y A 1"
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comboBox2.Text = "4 + ¥ #2"; break;

0468 case "121": MessageBox.Show(" 55z = # "),
tabControl1.SelectedIndex += 1;
0469 comboBox1.Text = "y A 1"
comboBox2.Text =" 2 pzifir"; break;
0470 case "311": MessageBox.Show(" 43k = 5 ");
tabControll.SelectedIndex += 1;
0471 comboBox1.Text = "Hif £ ";
comboBox2.Text ="+ F##£"; break;
0472 case "213": MessageBox.Show("#5 & # ");
tabControl1.SelectedIndex += 1;
0473 comboBox1.Text ="j& © dFL";
comboBox2.Text="" < -] & #+"; break;
0474 case "212": MessageBox.Show(" 75k & # ");
tabControl1.SelectedIndex += 1;
0475 comboBox1.Text =")& v s 41"
comboBox2.Text="2 % & | & i+ ";break;
0476
0477 case "211": MessageBox.Show("§4z = % ");
tabControl1.SelectedIndex += 1;
0478 comboBox1.Text ="j& © g F1";
comboBox2.Text =""] & y+"; break;
0479 case "214": MessageBox.Show(" 5z = # "),
tabControll.SelectedIndex += 1;
0480 comboBox1.Text = "j& © g 1"
comboBox2.Text="2 % % X | & §+"; break;
0481 case "221": MessageBox.Show("#k 2 # ");
tabControll.SelectedIndex += 1;
0482 comboBox1.Text ="j © s f";
comboBox2.Text = "5 & v 3£"; break;
0483 case "513": MessageBox.Show(" 743k = 5 ");
tabControll.SelectedIndex += 1;
0484 comboBox1.Text =" s #";
comboBox2.Text = "L s i+"; break;
0485 case "512": MessageBox.Show(" 7k = 54 ");
tabControl1.SelectedIndex += 1;
0486 comboBox1.Text =" s+ f1";

comboBox2.Text =" & FFi+"; break;
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0487

0488 case "543": MessageBox.Show(" 5z = # "),
tabControll.SelectedIndex += 1;

0489 comboBox1.Text =" #£f1";
comboBox2.Text =" #+"; break;

0490 case "522": MessageBox.Show(" 743k = 5 ");
tabControll.SelectedIndex += 1;

0491 comboBox1.Text =" s ";
comboBox2.Text =" 1, = # i+"; break;

0492 case "531": MessageBox.Show ("7 & # ");
tabControl1.SelectedIndex += 1;

0493 comboBox1.Text =" s+ f1";
comboBox2.Text ="+ = 7 i£"; break;

0494 case "514": MessageBox.Show("#5 & # ");
tabControl1.SelectedIndex += 1;

0495 comboBox1.Text =" 3£ 41"
comboBox2.Text = "ii%’&# X 74 34+"; break

0496 case "532": MessageBox.Show("§4z = # ");
tabControl1.SelectedIndex += 1;

0497 comboBox1.Text =" 3£ 41"
comboBox2.Text = "% #+"; break;

0498

0499 case "533": MessageBox.Show(" 5z = # ),
tabControll.SelectedIndex += 1;

0500 comboBox1.Text =" i f";
comboBox2.Text = "/% #+"; break;

0501 case "515": MessageBox.Show("#k 2 # ");
tabControll.SelectedIndex += 1;

0502 comboBox1.Text =" s&#";
comboBox2.Text = "& %r# 3£"; break;

0503 case "521": MessageBox.Show(" 743k = 5 ");
tabControll.SelectedIndex += 1;

0504 comboBox1.Text =" s #";
comboBox2.Text =" £ #4+"; break;

0505 case "541": MessageBox.Show(" 7k = 5 ");
tabControl1.SelectedIndex += 1;

0506 comboBox1.Text =" s+ f1";

comboBox2.Text = "7 & #+"; break;
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0507 case "516": MessageBox.Show(" 55z = # "),
tabControll.SelectedIndex += 1;

0508 comboBox1.Text =" i f";
comboBox2.Text =" 4¢, * 7 #+"; break;

0509

0510 case "542": MessageBox.Show(" 743k = 5 ");
tabControll.SelectedIndex += 1;

0511 comboBox1.Text =" s f1";
comboBox2.Text ="#7% F = 7 4£"; break;

0512 case "511": MessageBox.Show("55:k & 74 ");
tabControl1.SelectedIndex += 1;

0513 comboBox1.Text =" s #";
comboBox2.Text ="~ #* 7 3+"; break;

0514 case "411": MessageBox.Show("§5:k & 74 ");
tabControl1.SelectedIndex += 1;

0515 comboBox1.Text = "#£ 1",
comboBox2.Text="p # fH+"; break;

0516 case "421": MessageBox.Show("§4z% = % ");
tabControl1.SelectedIndex += 1;

0517 comboBox1.Text = "#£ f1";
comboBox2.Text = "# 44" ; break;

0518 case "412": MessageBox.Show(" 55z = # ),
tabControll.SelectedIndex += 1;

0519 comboBox1.Text = "4+ f";
comboBox2.Text = "% = #Hi+"; break;

0520

0521 case "413": MessageBox.Show(" 55k 2 74 ");
tabControll.SelectedIndex += 1;

0522 comboBox1.Text = "4+ f1";
comboBox2.Text =" = ffi+"; break;

0523 case "422": MessageBox.Show(" 43k = 5 ");
tabControll.SelectedIndex += 1;

0524 comboBox1.Text = "#HE 41",
comboBox2.Text ="v 48 fi+#+£"; break;

0525 case "441": MessageBox.Show(" 7k = 5 ");
tabControl1.SelectedIndex += 1;

0526 comboBox 1. Text = "H#Hi£ £ ";

comboBox2.Text = "#¥ % ff3+"; break;
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0527 case "443": MessageBox.Show(" 5z = # "),

tabControll.SelectedIndex += 1;

0528 comboBox1.Text = "4+ f";

comboBox2.Text = "2 ¥ #Hi+"; break;

0529 case "431": MessageBox.Show(" 743k = 5 ");

tabControll.SelectedIndex += 1;

0530 comboBox1.Text = "4+ f1";
comboBox2.Text = "% X #Hi+"; break;

0531

0532 case "442": MessageBox.Show("#5 & # ");

tabControl1.SelectedIndex += 1;

0533 comboBox1.Text = "#HE 41",
comboBox2.Text =" 3% & £+ "; break;

0534 case "432": MessageBox.Show ("7 & # ");

tabControl1.SelectedIndex += 1;

0535 comboBox1.Text = "#£ 1",

comboBox2.Text =" 5 # fH+"; break;

0536 default: MessageBox.Show("¥#:8 % pz, A & #t 3£!");

rankl = "FEE 4 p2"; break;

0537 }
0538 rank] = comboBox2.Text; //fe[4p sk sf ]~ | AT 70 = £ ing ik
0539 Label Rankl.Text =rankl +" "+ (frogResult[2] * 100).
ToString("0.0") + "%";
0540 Label Rank2.Text=Label Rank2.Text + " " + (frogResult[5] *
100).ToString("0.0") + "%";
0541 Label Rank3.Text = Label Rank3.Text+" " + (frogResult[8] *
100).ToString("0.0") + "%";
0542
0543 I R B PR B
0544 int x = treeView1.Nodes.Count;
0545 StreamWriter recordl = new StreamWriter(strAppDir +
"\\frog_record\\Nodes[" + x + "].txt", false,
Encoding.Default);
0546
0547 StreamWriter record2 = new StreamWriter(strAppDir +
"\\frog_record\\Nodes[" + x + "].Nodes[0].
txt", false, Encoding.Default);
0548
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0549

StreamWriter record3 = new StreamWriter(strAppDir +
"\\frog_record\\Nodes[" + x + "].Nodes[1].

txt", false, Encoding.Default);

0550
0551 StreamWriter record4 = new StreamWriter(strAppDir +
"\\frog_record\\Nodes[" + x + "].Nodes|[2].
txt", false, Encoding.Default);
0552
0553 StreamWriter record5 = new StreamWriter(strAppDir+"\\frog_record\\
frog_link\\Nodes["+x+"]. Nodes[0].txt",
false,Encoding.Default);

0554

0555 StreamWriter record6 = new StreamWriter(strAppDir+"\\frog_record\\
frog_link\\Nodes["+x+"].Nodes[0].txt",
false,Encoding.Default);

0556

0557 StreamWriter record7 = new StreamWriter(strAppDir+"\frog_record\\
frog_link\\Nodes["+x+"]. Nodes[0].txt",
false,Encoding.Default)

0558 ;

0559 treeView1.Nodes.Add(RecogTime);

0560 recordl.Write(RecogTime); record1.Close();

0561

0562 treeView1.Nodes[x].Nodes.Add(Label Rank1.Text);

0563 record2.Write(Label Rank1.Text); record2.Close();

0564 record5. Write(frogResult[0]. ToString()); record5.Close();

0565

0566 treeView1.Nodes[x].Nodes.Add(Label Rank2.Text);

0567 record3.Write(Label Rank2.Text); record3.Close();

0568 record6. Write(frogResult[3].ToString()); record6.Close();

0569

0570 treeView1.Nodes[x].Nodes.Add(Label Rank3.Text);

0571 record4.Write(Label Rank3.Text); record4.Close();

0572 record7.Write(frogResult[6]. ToString()); record7.Close();

0573 §

0574 T [FR e S AL AR ' e i iz

0575 private void Button_clrRecord_Click(object sender, EventArgs e)
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0576 {

0577 string strAppDir = Path.GetDirectoryName(Assembly.
GetExecutingAssembly().GetModules()[0].
FullyQualifiedName);

0578 DialogResult msg;

0579 msg = MessageBox.Show("F& Z_f | “f T PR R e, E A,

MessageBoxButtons.OK Cancel,
MessageBoxIcon.Asterisk,
MessageBoxDefaultButton.Button3);

0580 if (msg == DialogResult.OK)

0581 {

0582 for (int dt = 0; dt < treeView1.Nodes.Count; dt++)

0583 {

0584 File.Delete(strAppDir + "\\frog_record\\Nodes[" + dt + "].txt");

0585 for (int dt2 = 0; dt2 <= 2; dt2++)

0586 {

0587 File.Delete(strAppDir + "\\frog_record\\Nodes[" + dt +

"].Nodes[" + dt2 + "].txt");
0588 File.Delete(strAppDir + "\\frog_record\\frog_link\\Nodes["
+dt + "].Nodes[" + dt2 + "].txt");

0589 §

0590 }

0591 treeView1.Nodes.Clear();

0592 }

0593 }

0594 MFET PR A abdE, p BRI [F R, TS ETH

0595 private void treeView1_AfterSelect(object sender, TreeViewEventArgs e)

0596 {

0597 string strAppDir = Path.GetDirectoryName(Assembly.
GetExecutingAssembly().GetModules()[0].
FullyQualifiedName);

0598 StreamReader reader00;

0599

0600 for (int abc = 0; abc < treeView1.Nodes.Count; abc++)

0601 {

0602 for(int def = 0; def <= 2; def++)

0603 {
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0604

if (treeView1.SelectedNode == treeViewl.

Nodes[abc].Nodes[def])
0605 {
0606 reader00 = new StreamReader(strAppDir + "\\frog_record
\frog_link\\Nodes[" + abc + "].Nodes[" + def
+"].txt", Encoding.GetEncoding("Big5"));

0607 string xx = reader00.ReadToEnd();

0608 reader00.Close();

0609

0610 switch (xx)

0611 {

0612 case "111": comboBox1.Text = "#% b F4";
comboBox2.Text = "4 & ¥ A";

0613 tabControl1.SelectedIndex = 1; break;

0614 case "121": comboBox1.Text = "#% b F4";
comboBox2.Text =" 2 FEiEIA";

0615 tabControl1.SelectedIndex = 1; break;

0616 case "311": comboBox1.Text = "#¥% 4"
comboBox2.Text ="+ F#HE";

0617 tabControl1.SelectedIndex = 1; break;

0618 case "213": comboBox1.Text = "J © & f1";
comboBox2.Text="" % | & j4+";

0619 tabControll.SelectedIndex = 1; break;

0620 case "212": comboBox1.Text = "j © & f1";
comboBox2.Text="2 % & =] & 4£";

0621 tabControl1.SelectedIndex = 1; break;

0622

0623 case "211": comboBox1.Text = "j& © 4 #4";
comboBox2.Text ="-] & #+";

0624 tabControl1.SelectedIndex = 1; break;

0625 case "214": comboBox1.Text = "f& = ¢£44";
comboBox2.Text="¢ =+ & = /| & §+";

0626 tabControl1.SelectedIndex = 1; break;

0627 case "221": comboBox1.Text = "f& © ¢£f4";
comboBox2.Text = "1 j& v 4£";

0628 tabControl1.SelectedIndex = 1; break;

0629 case "513": comboBox1.Text =" s+ 1"

comboBox2.Text

— "Fﬁﬁiixﬁf";
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0630

tabControll.SelectedIndex = 1; break;

0631 case "512": comboBox1.Text =" s+ 1"
comboBox2.Text =" & Fi+";

0632 tabControll.SelectedIndex = 1; break;

0633

0634 case "543": comboBox1.Text =" j+ 1"
comboBox2.Text =" §+";

0635 tabControl1l.SelectedIndex = 1; break;

0636 case "522": comboBox1.Text =" j+ 1"
comboBox2.Text ="F 4t X 7 4",

0637 tabControl1.SelectedIndex = 1; break;

0638 case "531": comboBox1.Text =" b+ f";
comboBox2. Text ="+ = /& #f";

0639 tabControl1.SelectedIndex = 1; break;

0640 case "514": comboBox1.Text =" b+ f";
comboBox2.Text = ”:}iJF’H% Ko E"

0641 tabControl1.SelectedIndex = 1; break;

0642 case "532": comboBox1.Text =" s+ 1"
comboBox2.Text ="/%+";

0643 tabControl1.SelectedIndex = 1; break;

0644

0645 case "533": comboBox1.Text =" i 1";
comboBox2.Text =";4 §+";

0646 tabControll.SelectedIndex = 1; break;

0647 case "515": comboBox1.Text = "7 s f1";
comboBox2.Text = " %rh b+";

0648 tabControl1.SelectedIndex = 1; break;

0649 case "521": comboBox1.Text = "7 s f1";
comboBox2.Text =" £ 43+";

0650 tabControl1.SelectedIndex = 1; break;

0651 case "541": comboBox1.Text =" b+ f4";
comboBox2.Text="7 & i+";

0652 tabControl1.SelectedIndex = 1; break;

0653 case "516": comboBox1.Text =" s+ 1"
comboBox2.Text = "4 1€, =~ 7 4",

0654 tabControl1.SelectedIndex = 1; break;

0655
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0656 case "542": comboBox1.Text =" s+ 1"
comboBox2.Text ="#7% F = 7 4"
0657 tabControl1.SelectedIndex = 1; break;
0658 case "511": comboBox1.Text =" j+ 1"
comboBox2.Text=" 5 #* & i+";
0659 tabControll.SelectedIndex = 1; break;
0660 case "411": comboBox1.Text = "#Hi+ £";
comboBox2.Text="p & #H+";
0661 tabControl1.SelectedIndex = 1; break;
0662 case "421": comboBox1.Text = "#Hi+ "
comboBox2.Text = "##Hi+";
0663 tabControll.SelectedIndex = 1; break;
0664 case "412": comboBox1.Text = "+ F";
comboBox2.Text = "X #f+";
0665 tabControl1.SelectedIndex = 1; break;
0666
0667 case "413": comboBox1.Text = "+ #1";
comboBox2.Text="m % fH+";
0668 tabControl1.SelectedIndex = 1; break;
0669 case "422": comboBox1.Text = "+ F1";
comboBox2.Text="v ¢ #H+";
0670 tabControll.SelectedIndex = 1; break;
0671 case "441": comboBox1.Text = "+ £";
comboBox2.Text = "# e fit";
0672 tabControll.SelectedIndex = 1; break;
0673 case "443": comboBox1.Text = "#Hi+ "
comboBox2.Text = "¥& "L #Hi+";
0674 tabControl1.SelectedIndex = 1; break;
0675 case "431": comboBox1.Text = "#Hi+ "
comboBox2.Text = "% < ##+";
0676 tabControl1.SelectedIndex = 1; break;
0677
0678 case "442": comboBox1.Text = "+ F";
comboBox2.Text =" X #Hi+";
0679 tabControl1.SelectedIndex = 1; break;
0680 case "432": comboBox1.Text = "+ #1";
comboBox2.Text ="/ #* #f+";
0681 tabControl1.SelectedIndex = 1; break;
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0682 §

0683 §

0684 }

0685 }

0686 }

0687 private void comboBox1_SelectedIndexChanged(object sender, EventArgs e)

0688 {

0689 switch (comboBox1.Text)

0690 {

0691 case ”iéﬁ #41": comboBox2.Items.Clear();

0692 comboBox2.Items. Add("# + ¥E#A");
comboBox2.Items. Add(" 2. 2% #A");

0693

0694 case "#HE #1": comboBox2.Items.Clear();

0695 comboBox2.Items.Add("? R #HE"); break;

0696

0697 case "J& T 41" comboBox2.Items.Clear();

0698 comboBox2.Items. Add(" ¥ = -] & i+");
comboBox2.Items. Add(" 2. 5 & = -] & 4£");

0699 comboBox2.Items. Add("]: & #+");
comboBox2.Items. Add(" ¢ = & <] & 3+");

0700 comboBox2.Items. Add(" 7 % v ¥£");break;

0701

0702 case "7 i " comboBox2.Items.Clear();

0703 comboBox2.Items. Add("*& zri+");
comboBox2.Items.Add(" B FFi+");

0704 comboBox2.Items. Add(" £ #+£");
comboBox2.Items. Add(" F 1€ = 7 4+");

0705 comboBox2.Items. Add("+ = /& ¥x");
comboBon.Items.Add(”:}ij;fi7? LA "),

0706 comboBox2.Items. Add(" % ¥+");
comboBox2.Items.Add(" ;% #+");

0707 comboBox2.Items. Add(" & #%r7 i");
comboBox2.Items. Add(" & & i+");

0708 comboBox2.Items. Add(" % & #£");
comboBox2.Items. Add("# 1&g, = # i+");

0709 comboBox2.Items. Add("#7 % F = & 4E");
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comboBox2.Items.Add(" & #* 7 ¥3"); break;

0710
0711 case "#f3+ #L": comboBox2.Items.Clear();
0712 comboBox2.Items. Add(" P # #H£");
comboBox2.Items. Add("##+");
0713 comboBox2.Items. Add(" %™ = #Hi+");
comboBox2.Items. Add(" & = #fi+");
0714 comboBox2.Items. Add(" v #f #+");
comboBox2.Items. Add("# % #Hi+");
0715 comboBox2.Items. Add(" "L #Hi+");
comboBox2.Items. Add(" & = #Hi+");
0716 comboBox2.Items. Add(" #F 2 #Hi+");
comboBox2.Items.Add(" ~ #* #f¥+"); break;
0717 }
0718 }
0719 MF k)Y, EREEF T M T4
0720 private void comboBox2_SelectedIndexChanged(object sender, EventArgs e)
0721 {
0722 string strAppDir = Path.GetDirectoryName(Assembly.
GetExecutingAssembly().GetModules()[0].
FullyQualifiedName);
0723 StreamReader readerl;
0724 switch (comboBox2.Text)
0725 {
0726 case "4 & HEIA":
0727 pictureBox1.Image = imageList1.Images[0];
0728 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
ban.txt",Encoding.GetEncoding("Big5"));
0729 textBox2.Text = reader1.ReadToEnd(); readerl.Close(); break;
0730 case "2 FRiEIA":
0731 pictureBox 1.Image = imageList1.Images[1];
0732 reader] = new StreamReader(strAppDir + "\\frog_intro\\
mel.txt",Encoding.GetEncoding("Big5"));
0733 textBox2.Text = reader]1.ReadToEnd();
reader1.Close(); break;
0734 case "'? FIAHE":
0735 pictureBox 1.Image = imageList1.Images[2];
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0736

reader] = new StreamReader(strAppDir + "\\frog_intro\\

chi.txt",\Encoding.GetEncoding("Big5"));

0737 textBox2.Text = reader]1.ReadToEnd();
reader1.Close(); break;
0738 case " K| & "
0739 pictureBox 1.Image = imageList1.Images[3];
0740 reader] = new StreamReader(strAppDir + "\frog_intro\\
but.txt",Encoding.GetEncoding("Big5"));
0741 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0742 case "2 F @ S| @ k"
0743 pictureBox1.Image = imageList1.Images[4];
0744 readerl = new StreamReader(strAppDir + "\\frog_intro\\
hey.txt",Encoding.GetEncoding("Big5"));
0745 textBox2.Text = reader].ReadToEnd();
reader1.Close(); break;
0746
0747 case "] & $£":
0748 pictureBox1.Image = imageList1.Images[5];
0749 reader] = new StreamReader(strAppDir + "\\frog_intro\\
orn.txt",Encoding.GetEncoding("Big5"));
0750 textBox2.Text = reader].ReadToEnd();
reader1.Close(); break;
0751 case"§ X E | @ "
0752 pictureBox1.Image = imageList1.Images[6];
0753 readerl = new StreamReader(strAppDir + "\\frog_intro\\
ste.txt",Encoding.GetEncoding("Big5"));
0754 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0755 case "fo gt T g™
0756 pictureBox1.Image = imageList1.Images[7];
0757 readerl = new StreamReader(strAppDir + "\\frog_intro\\
pul.txt",Encoding.GetEncoding("Big5"));
0758 textBox2.Text = reader1.ReadToEnd();
reader1.Close(); break;
0759 case "FLTTIE":
0760 pictureBox1.Image = imageList1.Images[8];
0761 reader] = new StreamReader(strAppDir + "\\frog_intro\\
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ade.txt",Encoding.GetEncoding("Big5"));

0762 textBox2.Text = reader]1.ReadToEnd();
reader1.Close(); break;
0763 case "B FiE"
0764 pictureBox 1.Image = imageList1.Images[9];
0765 reader] = new StreamReader(strAppDir + "\\frog_intro\\
psa.txt",Encoding.GetEncoding("Big5"));
0766 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0767
0768 case "4 p":
0769 pictureBox 1.Image = imageList1.Images[10];
0770 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
cat.txt",Encoding.GetEncoding("Big5"));
0771 textBox2.Text = reader1.ReadToEnd();
reader1.Close(); break;
0772 case "F 6 N L™
0773 pictureBox 1.Image = imageList1.Images[11];
0774 reader] = new StreamReader(strAppDir + "\\frog_intro\\
gue.txt",Encoding.GetEncoding("Big5"));
0775 textBox2.Text = reader] .ReadToEnd();
reader1.Close(); break;
0776 case "% AL
0777 pictureBox 1.Image = imageList1.Images[12];
0778 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
kuh.txt",Encoding.GetEncoding("Big5"));
0779 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0780 case "FANE K A"
0781 pictureBox 1.Image = imageList1.Images[13];
0782 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
lat.txt",Encoding.GetEncoding("Big5"));
0783 textBox2.Text = reader1.ReadToEnd();
reader1.Close(); break;
0784 case " iE":
0785 pictureBox 1.Image = imageList1.Images[14];
0786 readerl = new StreamReader(strAppDir + "\\frog_intro\\

lim.txt",Encoding.GetEncoding("Big5"));
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0787

textBox2.Text = reader].ReadToEnd();
reader1.Close(); break;

0788
0789 case "% b£":
0790 pictureBox 1.Image = imageList1.Images[15];
0791 reader] = new StreamReader(strAppDir + "\frog_intro\\
can.txt",Encoding.GetEncoding("Big5"));
0792 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0793 case " rih 4"
0794 pictureBox1.Image = imageList1.Images[16];
0795 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
lon.txt",Encoding.GetEncoding("Big5"));
0796 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0797 case " & HE":
0798 pictureBox 1.Image = imageList1.Images[17];
0799 readerl = new StreamReader(strAppDir + "\\frog_intro\\
pla.txt",Encoding.GetEncoding("Big5"));
0800 textBox2.Text = reader]1.ReadToEnd();
reader1.Close(); break;
0801 case "L AL dE"
0802 pictureBox1.Image = imageList1.Images[18];
0803 reader] = new StreamReader(strAppDir + "\\frog_intro\\
rug.txt",Encoding.GetEncoding("Big5"));
0804 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0805 case "} AL N A"
0806 pictureBox1.Image = imageList1.Images[19];
0807 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
sau.txt",Encoding.GetEncoding("Big5"));
0808 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0809
0810 case "#T¥ FR AR
0811 pictureBox 1.Image = imageList1.Images[20];
0812 readerl = new StreamReader(strAppDir + "\\frog_intro\\

swi.txt",Encoding.GetEncoding("Big5"));
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0813

textBox2.Text = reader].ReadToEnd();
reader1.Close(); break;

0814 case " ;A A"
0815 pictureBox1.Image = imageList1.Images[21];
0816 reader] = new StreamReader(strAppDir + "\frog_intro\\
rta.txt",Encoding.GetEncoding("Big5"));
0817 textBox2.Text = reader].ReadToEnd();
reader1.Close(); break;
0818 case "P A RfE":
0819 pictureBox1.Image = imageList1.Images[22];
0820 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
jap.txt",Encoding.GetEncoding("Big5"));
0821 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0822 case "HaRHiE"
0823 pictureBox1.Image = imageList1.Images[23];
0824 reader] = new StreamReader(strAppDir + "\\frog_intro\\
rob.txt",Encoding.GetEncoding("Big5"));
0825 textBox2.Text = reader]1.ReadToEnd();
reader1.Close(); break;
0826 case "% X L
0827 pictureBox1.Image = imageList1.Images[24];
0828 reader] = new StreamReader(strAppDir + "\frog_intro\\
eif.txt",Encoding.GetEncoding("Big5"));
0829 textBox2.Text = reader].ReadToEnd();
reader1.Close(); break;
0830
0831 case "m % AHiE":
0832 pictureBox1.Image = imageList1.Images[25];
0833 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
idi.txt",Encoding.GetEncoding("Big5"));
0834 textBox2.Text = reader].ReadToEnd();
readerl.Close(); break;
0835 case "9 4F AHiE":
0836 pictureBox 1.Image = imageList1.Images[26];
0837 readerl = new StreamReader(strAppDir + "\\frog_intro\\
meg.txt",Encoding.GetEncoding("Big5"));
0838 textBox2.Text = reader]1.ReadToEnd();
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reader1.Close(); break;

0839 case "3 B phe":
0840 pictureBox1.Image = imageList1.Images[27];
0841 reader] = new StreamReader(strAppDir + "\\frog_intro\\
arv.txt",Encoding.GetEncoding("Big5"));
0842 textBox2.Text = reader].ReadToEnd();
reader1.Close(); break;
0843 case ¥ VL AHIE":
0844 pictureBox1.Image = imageList1.Images[28];
0845 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
aur.txt",Encoding.GetEncoding("Big5"));
0846 textBox2.Text = reader].ReadToEnd();
readerl.Close(); break;
0847 case "E A L™
0848 pictureBox1.Image = imageList1.Images[29];
0849 reader] = new StreamReader(strAppDir + "\\frog_intro\\
mol.txt",Encoding.GetEncoding("Big5"));
0850 textBox2.Text = reader]1.ReadToEnd();
reader1.Close(); break;
0851
0852 case "I ¥ AHiE":
0853 pictureBox 1.Image = imageList1.Images[30];
0854 readerl = new StreamReader(strAppDir + "\\frog_intro\\
pra.txt",Encoding.GetEncoding("Big5"));
0855 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0856 case " o AU AHE":
0857 pictureBox1.Image = imageList1.Images[31];
0858 reader]l = new StreamReader(strAppDir + "\\frog_intro\\
tai.txt",Encoding.GetEncoding("Big5"));
0859 textBox2.Text = reader1.ReadToEnd();
readerl.Close(); break;
0860 }
0861 if (comboBox2.Text =="4% + i}% A
0862 + — & Enabled = false;
0863 else if (comboBox2.Text == "+ R f#£")
0864 + — & Enabled = false;

178




0865 else if (comboBox2.Text==""7 = |- & ")

0866 + — & Enabled = false;

0867 else if (comboBox2.Text == "*L sait")

0868 + — & Enabled = false;

0869 else if (comboBox2.Text =="p * fHi+")

0870 + — & Enabled = false;

0871 else

0872 + — & Enabled = true;

0873

0874 if (comboBox2.Text ==" 2 FZ% k")

0875 T — & Enabled = false;

0876 else if (comboBox2.Text == "+ R f#£")

0877 < — & Enabled = false;

0878 else if (comboBox2.Text == "{& j& © 4£")

0879 T — & Enabled = false;

0880 else if (comboBox2.Text==" 5 #* 7 i£")

0881 < — & Enabled = false;

0882 else if (comboBox2.Text ==" 7 #* #i+")

0883 T — & Enabled = false;

0884 else

0885 T — & Enabled = true;

0886 }

0887 NET[Fisaamat - § e

0888 private void } — & Click(object sender, EventArgs e)

0889 {

0890 switch (comboBox2.Text)

0891 {

0892 case i w ¥EA" break; /ot FuEG P W FAH Y BN - & AR &
0893 case "2 FEHEIA":  comboBox2.Text = "4 & #£iA"; break;

0894

0895 case "® FIMHE" break; /st Fuk 5 P A TR RO - L XEF b
0896

0897 case " \o| A yE" break; /4t FAEL P R F R BOE - LEF b
0898 case "2 F & | & 4+": comboBox2.Text="% X | & J+"; break;
0899 case "| &k 3" comboBox2.Text="2 % & < | & 3+"; break;
0900 case "¢ * & | @& +": comboBox2.Text="-] & +"; break;

0901 case "ok v k"™ comboBox2.Text="% 2 £ X ] & §+"; break;
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0902

0903 case "FLTTIE": break; /¢t 3£ 5 PR TR DS - AR B
0904 case "B FuE" comboBox2.Text ="7Z zy+"; break;

0905 case "4 3" comboBox2.Text =" & Z¥+"; break;

0906 case " AL N A E" comboBox2.Text="2 §+"; break;

0907 case "7 N A" comboBox2.Text =" 1t * 7 ¥+"; break;

0908 case "#i‘FH% XAk comboBox2.Text ="+ * 7 #+"; break;

0909 case "Fi+" comboBox2.Text = "#i‘FH% 7k 4£"; break;
0910 case "J& 1" comboBox2.Text ="/¥i+"; break;

0911 case " %rh g comboBox2.Text =" +"; break;

0912 case " & A" comboBox2.Text = "£ %r#k i£"; break;

0913 case "7 A 3E™ comboBox2.Text =" 4 % +"; break;

0914 case "# 4L X A" comboBox2.Text =" & #+"; break;

0915 case "#T¥ FR AR comboBox2.Text = "4 4g, * 7 3+"; break;

0916 case " p At AR comboBox2.Text = "#7% F_ = 7 J+"; break;
0917

0918 case "P A fHE" break; /3* F3£5 B TP DY - & mE sk
0919 case """ comboBox2.Text="p * KH4+"; break;

0920 case "\ R HHE"™ comboBox2.Text = "#4H+"; break;

0921 case "o % AL comboBox2.Text = "% % #Hi+"; break;

0922 case "v 4f AL comboBox2.Text="m % #i+"; break;

0923 case "3 B HE" comboBox2.Text ="v ¢ #4+"; break;

0924 case "¥& P AHE": comboBox2.Text ="3¥ % #4+"; break;

0925 case "¥ N HHE"™: comboBox2.Text = " "L #H+"; break;

0926 case "7 H A" comboBox2.Text = "% = #H+"; break;

0927 case " ¢ At A4E"™ comboBox2.Text =" ¥ #3+"; break;

0928 }

0929 }

0930 MFET [Fiiar@d g T - &l

0931 private void * — & Click(object sender, EventArgs ¢)

0932 {

0933 switch (comboBox2.Text)

0934 {

0935 case "¥ w HEIA" comboBox2.Text="2 Bﬁiiﬁ;i,/%"; break;

0936 case "2 PEyEIA"  break; /Ut ik PR FALY B - & oA F b
0937

0938 case"¥ BIBHE"  break; /2t FEZ PR FAHY B OB - LA F

180




0939

0940 case "T N | sk gE": comboBox2.Text="2 % & = | & J+"; break;
0941 case "2 % & | @ £": comboBox2.Text="'] & i+"; break;

0942 case "/ F pE": comboBox2.Text="% 2 £ X ] & §+"; break;
0943 case "% * % /] @& y£": comboBox2.Text="7-j r #+"; break;

0944 case "fC R T dE":  break; /2t F ARG P A FOEY el - B feE R L
0945

0946 case "FLTAIE": comboBox2.Text =" F+"; break;

0947 case "B Fr": comboBox2.Text = "2 +"; break;

0948 case "2 3" comboBox2.Text =" 4 ** 7 #+"; break;
0949 case " AL N A E": comboBox2.Text ="+ % 7 4£"; break;

0950 case "7 % A E"™ comboBox2.Text = "#if;."?% X 74 3+"; break;
0951 case "#*_fs‘? N e comboBox2.Text ="/%i+"; break;

0952 case "Fi+" comboBox2.Text =" y+"; break;

0953 case /% 3£ comboBox2.Text = "& %r#* y£"; break;

0954 case "£ %rk jE": comboBox2.Text =" 4 414+"; break;

0955 case " & A" comboBox2.Text ="7 & #+"; break;

0956 case "L A 3™ comboBox2.Text = " 1g, % 7% 3£"; break;
0957 case "H 4L N A" comboBox2.Text = "#7% F_ < 7 i+"; break;
0958 case "#r¥ RN AL comboBox2.Text ="/ #* 7% £"; break;

0959 case "o At A UE" break; /2t FAEE P FOREY ol - & RS b
0960

0961 case " P A HHE": comboBox2.Text = "4 +"; break;

0962 case "#afE": comboBox2.Text =" % #H+"; break;

0963 case "\ % HHE"™ comboBox2.Text="m = #H+"; break;

0964 case "m X BHE": comboBox2.Text="v 4 #+"; break;

0965 case "v 4E A" comboBox2.Text ="3¥ % #H+"; break;

0966 case "+ B e comboBox2.Text = " *f #H+"; break;

0967 case "¥& P AHE": comboBox2.Text = "%  #H+"; break;

0968 case "I X AHE™ comboBox2.Text = "X #Hi+"; break;

0969 case "FH HHE": comboBox2.Text =" 75 # #H+"; break;

0970 case " ;AU ARE" break; //ut FUE L P R FALY PR - & AR b
0971 }

0972 }

0973 117 e 5 4t

0974 public void switchFROG(string str)

0975 {
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0976

switch (str)

0977 {

0978 case "111": comboBox1.Text = "#2 b F4";
comboBox2.Text = "4 + ¥ A",

0979 tabControll.SelectedIndex = 1; break;

0980 case "121": comboBox1.Text = "#2 b 4"
comboBox2.Text ="2 FEizir";

0981 tabControl1.SelectedIndex = 1; break;

0982 case "311": comboBox1.Text = " £1";
comboBox2.Text ="+ F#E";

0983 tabControl1.SelectedIndex = 1; break;

0984 case "213": comboBox1.Text ="f& = ¢£44";
comboBox2.Text="" =% | & J+";

0985 tabControl1.SelectedIndex = 1; break;

0986 Case "212": comboBox1.Text ="j% v 44"
comboBox2.Text="2 % & = | & }+";

0987 tabControl1.SelectedIndex = 1; break;

0988

0989 case "211": comboBox1.Text = "f& = ¢£f4";
comboBox2.Text ="-] & #+";

0990 tabControll.SelectedIndex = 1; break;

0991 case "214": comboBox1.Text ="f% © s+ #1";
comboBox2.Text="¢ % & < | & }£";

0992 tabControll.SelectedIndex = 1; break;

0993 case "221": comboBox1.Text ="j& © #£f1";
comboBox2.Text =" j& v 4£";

0994 tabControl1.SelectedIndex = 1; break;

0995 case "513": comboBox1.Text =" j+ 1"
comboBox2.Text =""g sa+";

0996 tabControl1.SelectedIndex = 1; break;

0997 case "512": comboBox1.Text =" b+ f4";
comboBox2.Text =" B Fi+";

0998 tabControl1.SelectedIndex = 1; break;

0999

1000 case "543": comboBox1.Text =" s+ 1"
comboBox2.Text =" #+";

1001 tabControl1.SelectedIndex = 1; break;
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1002 case "522": comboBox1.Text =" s+ 1"
comboBox2.Text = "¢ 1€ * 7 #+";
1003 tabControl1.SelectedIndex = 1; break;
1004 case "531": comboBox1.Text =" j+ 1"
comboBox2.Text ="+ < 7 §£";
1005 tabControll.SelectedIndex = 1; break;
1006 case "514": comboBox1.Text =" j& 1"
comboBox2.Text = "3~ 4k E RN T
1007 tabControl1.SelectedIndex = 1; break;
1008 case "532": comboBox1.Text =" j+ 1"
comboBox2.Text = "% +";
1009 tabControl1.SelectedIndex = 1; break;
1010
1011 case "533": comboBox1.Text =" b+ f4";
comboBox2.Text = "/ 3+";
1012 tabControl1.SelectedIndex = 1; break;
1013 case "515": comboBox1.Text =" s+ 1"
comboBox2.Text = "+& %r# i+";
1014 tabControl1.SelectedIndex = 1; break;
1015 case "521": comboBox1.Text =" s+ 1"
comboBox2.Text =" £ #tj+";
1016 tabControll.SelectedIndex = 1; break;
1017 case "541": comboBox1.Text =" s+ 1"
comboBox2.Text = "7, & $£";
1018 tabControll.SelectedIndex = 1; break;
1019 case "516": comboBox1.Text =" j+F1";
comboBox2.Text = "+ 18, X 7 3+";
1020 tabControl1.SelectedIndex = 1; break;
1021
1022 case "542": comboBox1.Text =" b+ f4";
comboBox2.Text ="#72 F = 7 4£";
1023 tabControl1.SelectedIndex = 1; break;
1024 case "511": comboBox1.Text =" b+ f";
comboBox2.Text=" 5 #* & 4£";
1025 tabControl1.SelectedIndex = 1; break;
1026 case "411": comboBox1.Text = "+ £1";
comboBox2.Text="p * fi+";
1027 tabControll.SelectedIndex = 1; break;
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1028

case "421": comboBox1.Text = "+ £1";

comboBox2.Text = "#4+";

1029 tabControll.SelectedIndex = 1; break;
1030 case "412": comboBox1.Text = "#Hi+ £";
comboBox2.Text = "X f+";
1031 tabControll.SelectedIndex = 1; break;
1032
1033 case "413": comboBox1.Text = "#Hi+ "
comboBox2.Text="% % #if";
1034 tabControl1l.SelectedIndex = 1; break;
1035 case "422": comboBox1.Text = "#Hi+ "
comboBox2.Text= "4 £f #H+";
1036 tabControl1.SelectedIndex = 1; break;
1037 case "441": comboBox1.Text = "+ F";
comboBox2.Text = "% % fi+";
1038 tabControl1.SelectedIndex = 1; break;
1039 case "443": comboBox1.Text = "+ F1";
comboBox2.Text = " "L ##+";
1040 tabControll.SelectedIndex = 1; break;
1041 case "431": comboBox1.Text = "+ #1";
comboBox2.Text = "% < fi+";
1042 tabControll.SelectedIndex = 1; break;
1043
1044 case "442": comboBox1.Text = "#i+ f1";
comboBox2.Text = "7 X #Hi+";
1045 tabControl1.SelectedIndex = 1; break;
1046 case "432": comboBox1.Text = "#Hi+ "
comboBox2.Text ="/ #* #i+";
1047 tabControl1.SelectedIndex = 1; break;
1048 default: MessageBox.Show(" % & * #£"); break;
1049 }
1050 }
1051 [T 4R CEAE AL, A2 L ks
1052 private void Button_rank1_Click(object sender, EventArgs e)
1053 {
1054 if (frogResult[0] != 0)
1055 switchFROG(frogResult[0]. ToString());
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1056

}

1057 private void Button_rank2_Click(object sender, EventArgs e)
1058 {

1059 if (frogResult[3] != 0)

1060 switchFROG(frogResult[3]. ToString());

1061 }

1062 private void Button_rank3_Click(object sender, EventArgs e)
1063 {

1064 if (frogResult[6] != 0)

1065 switchFROG(frogResult[6]. ToString());

1066 }

1067 MET FEFMRALT R, + T AT R TRE, pREI(RYEP]IT G
1068 private void pictureBox7_Click(object sender, EventArgs e)
1069 {

1070 tabControl1.SelectedIndex = 4;

1071 }

1072 public static int recogMODE=1;

1073

1074

1075

1076

1077

1078

1079

1080
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Abstract

An intelligent frog call identifier is developed in this work to provide the public
to easily consult online. The raw frog call samples are first filtered by noise removal,
high frequency compensation and discrete wavelet transform techniques in order. An
adaptive end-point detection segmentation algorithm is proposed to effectively
separate the individual syllables from the noise. Eight features, including spectral
centroid, signal bandwidth, spectral roll-off, threshold-crossing rate, delta spectrum
magnitude, spectral flatness, average energy and mel-frequency cepstral coefficients,
are extracted and serve as the input parameters of the classifier. Three well-known
classifiers, the k-th nearest neighboring, back propagation neural network and naive
bayes classifier, are employed in this work for comparison. A series of experiments

were conducted to measure the outcome performance of the proposed work.
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Experimental results exhibit that the recognition rate of k-nearest neighbor classifier

with the parameters of mel-frequency cepstral coefficients can achieve up to 93.81%.

The effectiveness of the proposed frog call identifier is thus verified.

Key-Words: data mining, pattern recognition, k-th nearest neighboring,
mel-frequency cepstral coefficients.

# Contact author. Email: cjhuang@mail.nhlue.edu.tw

1. Introduction

Pattern recognition forms a fundamental solution to different problems in real

world applications (Kogan, J.A. and Margoliash, D, 1998). The function of pattern

recognition is to categorize an unknown pattern into a distinct class based on a

suitable similarity measure. Thus similar patterns are assigned to the same classes

while dissimilar patterns are classified into different classes.

In speech recognition, a source model is assumed and the signal is expected to

obey the laws of a specific spoken language with a vocabulary and a grammar. Frog

vocalization is a representative instance of a category of natural sounds where a

vocabulary and other structural elements are expected. In comparison with the human

speech recognition problem, animal sounds are usually simpler to recognize. Speech

recognition often proceeds in a quiet and similar environment, while frog’s sounds are

usually recorded in a much noisy environment, under which we must recognize

simpler vocalizations.

In general, features include time domain and frequency domain features. Time
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domain features are calculated directly from the sound waveform such as zero

crossing rate and signal energy. Time domain features signal is first transformed to the

frequency domain using Fourier transform and new features are thereby derived from

transformed frequency signals.

In this work, we propose an automatic frog call identifier to recognize the frog

species based on the recorded audio signals that were sampled from recordings of frog

sounds in an outdoor environment. The sampled signals were first converted into

frequency signals. Then syllable segmentation and feature extraction methods are

employed to separate the original frog calls into syllables and to derive the input

features for the classifiers. Experimental results and analysis are given to verify the

effectiveness of the proposed work.

The remainder of this article is organized as follows. In Section 2, we describe

related work in audio recognition. The architecture of the intelligent frog call

identifier is presented in Section 3. Experimental results and analysis is given in

Section 4. Finally, Section 5 concludes the work.

2. Related work

Features used in sound recognition applications are usually chosen such that they

represent some meaningful characteristics. Selection of actual features used in

recognition is a critical part for the recognition system. Frog sound can be seen as an
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organized sequence of brief sounds from a species-specific vocabulary. Those brief

sounds are usually called syllables (Duellman, W.E, and Trueb, L, 1986). Through the

use of pre-processing, we can extract those useful syllables and compute features for

pattern recognition usage.

Recently, most of research work on recognition of animal calls focused on

animal species identification, such as bird species identification (Harma, A., 2003). To

identify different species of animals according to recorded calls helped people

understanding animal calls. Tyagi et al. (H. Tyagi et al., 2006) introduced a new

representation for bird syllables which was based on the average spectrum over time

and classification was based on template matching. Vilches et al. (E. Vilches et al.,

2006) used data mining techniques for classification and analyses were performed on

a pulse-by-pulse basis in contrast to traditional syllable-based systems. Somervuo et al.

studied different parametric representations of bird syllables in (P. Somervuo et al.,

2006; S. Fagerlund, 2007). Notably, all of the above-mentioned research work

focused on bird calls. The collection of bird call samples turns out to be not so

difficult because most of the birds can be seen and their calls can be heard during the

daytime.

Some investigations consider animal calls among different animal calls. Mitrovic

et al. (D. Mitrovic and M. Zeppelzauer, 2006) used machine learning technology to
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recognize different animal calls. Recognition classes include birds, cats, cows and
dogs. Guodong et al. (G. G. and Z. Li. 2003) employed support vector machines to
identify 16 different classes of animal sounds.

In the applications of sound recognition, the call boundary detection (Beritelli, F,
2000) is an essential problem to be resolved. To a great extent, the performance of
sound recognition depends deeply on whether call boundary detection algorithm can
perfectly detect the end points of the sound. This construct of segmentation before
recognition process assists the system in finding meaningful and complete calls.
Proper segmentation of frog calls can exhibit the characteristic of the calls, thereby
leading to higher accuracy in frog recognition.

Many scholars have advanced call boundary detection algorithms in the literature
in recent years. These algorithms work effectively in noise-free condition. Most of
these algorithms, including short-time energy, short-time amplitude (L. Liu, J. He and
G. Palm, 1997), short-time zero-crossing rate (N. Erdol et al., 1993), adopt short-time
speech signal as the basis of discriminating between voiced and unvoiced speech
signals, and thus can detect the end points easily from inputted signals. Nevertheless,
the above-mentioned end point detection algorithms fail to work well in a noisy

environment.

3. Architecture of the intelligent frog call identifier
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The architecture of the proposed frog call identifier can be divided into four main

modules, including signal preprocessing, syllable segmentation, feature extraction,

and classification modules, as illustrated in Fig. 1. Undesirable information is first

removed from the raw input signals in order to preserve the desired characteristics of

frog call during signal preprocessing stage. The resulting signal is then segmented by

the syllable segmentation method and the segmented syllables are further processed

during feature extraction stage to produce meaningful parameters for the classifier.

Users
Audio Signals * * * * Frog Information
A
v User Interface
Upload Frog Species

A

Kernel Program

Signal Preprocessing Classification

A

4

Feature Extraction

\ 4

Syllable Segmentation

Fig. 1. Architecture of the intelligent frog call identifier.

3.1. Signal preprocessing

The recorded sound signal is resampled at 16k Hz frequency and saved as 16-bit

mono format. The amplitude of each sound signal is normalized within the range [—1,

1] for the ease of further processing. Three techniques, including pre-emphasis (F.

Buckwalter et al., 2006), de-noise (L. Donoho, 1995) and discrete wavelet transform
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(DWT) (S.-Y. Lung, 2004) are applied in order to “purify” the data in the noisy

environment.

The motivation of wusing pre-emphasis technique is to compensate the

high-frequency part that was suppressed during the recording of audio signal by using

sound production mechanism. De-noise filter is employed to remove the noise during

the signal analysis; while the application of DWT is to resolve high frequency and

low frequency components within a small and large time windows, respectively.

3.2. Adaptive end-point detection segmentation

A syllable is basically a sound that a frog produces with a single blow of air from

the lungs. The rate of events in frog vocalization is so high that the separation of

individual syllables is difficult in a natural environment due to reverberation. Once

the syllables have been properly segmented (Janqua J-C, 1994), a set of features can

be collected to represent each syllable. In this work, we propose an adaptive end-point

detection segmentation method, in which a cleaner waveform can be obtained by

accurately measuring the positions of two endpoints of the waveforms. It is observed

that the peak amplitude of each individual syllable is located around the middle

portion of each separate frog call. We thus extract the major portion of each syllable

by trimming two sides of the peak to filter out the noise contained in the audio signal.

Meanwhile, the parts of the filtered signal whose volumes fall below a predefined
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threshold are discarded and the longest continuous segment is extracted for the ease of

the processing at the feature extraction stage.

The first part of the algorithm that trims two sides of the peak amplitude is

summarized as follows:

I

II

II

v

\Y%

Compute the amplitude of the input acoustic signal using iterative time-domain

algorithm. We denote the amplitude a matrix S(a,t), where a represents

amplitude value and ¢ is the time sequence. Initially set n = 1.

Find a, and ¢,, such that S(a, ,t )= max{S(|a ,1)}. Set the position of the nth

syllable to be S(a, ,t?,).

If |a

n

, 1s the empirical

< @000 » StOp the segmentation process. The a ..,
threshold. This means that the amplitude of the nth syllable is too small and
hence no more syllables need to be extracted.

Store the amplitude trajectories corresponding to the nth syllable in function

A (7), where 7=¢ —-¢,...,t ,...,t,+& and & 1is the empirical threshold of
the syllable. The step is to determine the starting time ¢, —& and the ending
time ¢, +¢ of the nth syllable around #,.

Set S(a,(t,—¢,...,t,+€&))=0 to delete the area of nth syllable. Set n=n+1
and go to (II) to find the next syllable.

The second part of the algorithm that extracts the longest continuous segment is
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summarized as follows:

II

III

v

VI

The volume level of j-th frame for the i-th syllable can be expressed by,

v, :1010g10(2a;j, (1)
=1

where n is the number of empirical frame size, «;, represents the amplitude

value at time 7.

Initially seti = 1.

A volume sequence S, is obtained via (I) and (II). The volume sequence of i-th

syllable can be expressed by,

m

S, =Uv,, (2)

k=1

where v, is the volume level of k-th frame for the i-th syllable, and {k} is a
continuous integer sequence. Initially set k= 1.

Find a subset s in §;, such that each frame of the subset s is greater than v, .
and s is the longest continuous segment. The value of v, , .. is determined by
the experiments.

The first and the last elements in the subset s are regarded as the start and end
points of the filtered syllable.

Set i=1i+1. If there are unprocessed syllables, go to (III).

3.3. Feature extraction

Seven well-known features widely applied in pattern recognition are employed in
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this work, They are spectral centroid, signal bandwidth, spectral roll-off, delta

spectrum magnitude, spectral flatness, average energy and mel-frequency cepstral

coefficients. Besides them, a new developed feature, threshold-crossing rate, is

proposed in this work to reduce the impact of the noises in the sound samples.

3.3.1. Spectral centroid

Spectral centroid is center point of spectrum and in terms of human perception it

is often associated with the brightness of the sound. Brighter sound is related to the

higher centroid. Spectral centroid for signal syllable is calculated as:

§=rt (3)

where x, is discrete Fourier transform (DFT) of signal syllable for the n-th sample and

H is half of the size of DFT. The DFT of each frame is expressed by,

N1 —Enk
— N
X, = ane , 4
n=0

where £=0,...,N—1.

3.3.2. Signal bandwidth

Signal bandwidth is defined as the width of the frequency band of signal syllable

around the center point of spectrum. The bandwidth is calculated as,
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Notably, the bandwidth of syllable is calculated as average of bandwidth of DFT
frames of syllables.
3.3.3. Spectral roll-off

This feature measures frame-to-frame spectral difference. In short, it tells the
changes in the spectral shape. It is defined as the squared difference between the
normalized magnitudes of successive spectral distribution. Spectral roll-off frequency

can be expressed by,

H
S :max[H-Z‘xn
n=1

n=1

2 H 2

<3, [, ©
where C is an empirical constant ranged between zero and one, x,, is the DFT of signal
syllable for the n-th sample. The DFT of each frame is expressed from Eq. (5).
3.3.4. Threshold-crossing rate

Traditionally zero-crossing rate is the number of time domain zero-crossings in

each individual syllable. A zero-crossing occurs when adjacent signals have different
signs. Zero-crossing rate is closely related to spectral centroid as they both can be
used to derive the spectral shape of syllable. The so-called threshold-crossing rate is
adopted in this work to ignore the time domain zero-crossings in each individual

syllable produced by the noises. The threshold-crossing rate is defined as:
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H-1

T = %Z]tsgn(xn ) —tsgn(x, )| . (7)

n=0

where the function tsgn(-), which represents the threshold, is defined as,

L, x,>n

tsgn(x,) = { (8)

~1, x,<-1

Here 7 is an empirical amplitude threshold set for the syllable.
3.3.5. Delta spectrum magnitude

Delta spectrum magnitude measures difference in spectral shape. It is defined as
the 2-norm of difference vector of two adjacent frame spectral amplitudes. It gives a
higher value for syllables with a higher between-frame difference. Formula for delta

spectrum magnitude calculations is given as

D, = Y-, o] ©
3.3.6. Spectral flatness

Spectral flatness measures the tonality of a sound. It gives a low value for noisy
sounds and a high value for voiced sounds. The measure can also discriminate voiced
sounds from unvoiced if they occupy the same frequency range. Spectral flatness is
the ratio of geometric to arithmetic mean of signal spectrum and it is given in dB scale
as follows,

SF=1010g10%, (10)

where G = %flﬂﬂ)( ,.| is geometric mean and 4 :%ip( i| is arithmetic mean of
i=0

i=0
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the magnitude values of the spectral points X;.
3.3.7. Average energy
The average energy is defined as the sum of the eigen-energies times weights,
1 &
Angnergy:—ZZMk(i), (11)
f k=0
where f is the number of frames and ZM (i) is the sum of energy in the kth frame.
3.3.8. Mel-frequency cepstral coefficients (MFCCs)

MFCCs are coefficients that represent audio. They are derived from a type of
cepstral representation of the audio clip. The difference between the cepstrum and the
mel-frequency cepstrum (MFCC) is that in the MFC, the frequency bands are
positioned logarithmically on the mel scale such that the human auditory system's
response can be approximated more closely than the linearly-spaced frequency bands
obtained directly from the fast Fourier Transform (FFT) or Discrete Cosine Transform
(DCT). This can allow for better processing of data, such as in the application of
audio compression. However, unlike the sonogram, MFCCs lack an outer ear model
and cannot accurately represent perceived loudness. MFCCs are commonly derived as
follows,

(I) Take the Fourier transform of a windowed excerpt of a signal.
(IT) Map the log amplitudes of the spectrum obtained above onto the mel scale, using

triangular overlapping windows.
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(IIT) Take the DCT of the list of mel log-amplitudes.

(IV) The MFCCs are the amplitudes of the resulting spectrum.

3.4. Classification

Three well-known machine learning techniques (V. Vapnik, 1998), k-nearest

neighbor classifier (kNN), back propagation neural network (BPNN) and Naive Bayes

classifier (NB) are used to classify the frog species in this work, while the spectral

centroid, signal bandwidth, spectral roll-off, threshold-crossing rate, delta spectrum

magnitude, spectral flatness, average energy and MFCCs are taken as the input

parameters to the classifier. These machine learning techniques have been widely

applied to various music sound analysis and music information retrieval problems in

the literature.

3.4.1. k-Nearest Neighbor Classifier

k-nearest neighbor classifier (kNN) is a nonparametric approach for classification

(J. D. Kelly and L. Davis, 1991). It does not require the priori knowledge such as

priori probabilities and the conditional probabilities. It operates directly towards the

samples and is categorized as an instance-based classification method.

kNN simply stores the representative training data. This algorithm assumes all

the examples correspond to vectors in # dimensional vector space. The neighbors of

the examples are defined in terms of Euclidean (M.R. Peterson et al., 2005) distance
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function.

In the ANN, the k-nearest samples in the training data set are found, for which the
majority class is determined. This algorithm can be summarized as follows. Given an
unknown feature vector x and a distance measure, then:

(I) Identify the K nearest neighbors out of N training vectors, irrespective of the class
label, where K is chosen to be odd.
(IT) Out of these K samples, identify the number of vectors &; that belong to the class c¢;,
i=123,...M.
(III)  x is determined to belong to the class ¢; with the maximum number 4; of
samples.
The distance measure for features is of critical importance for ANN classifier.

Euclidian distance function is the most widely used in ANN. It is defined as

d,(ab)= > (@ b). (12)

where a=(a,,a,,...,a,) and b=(b,b,,...b, ) are two points in the n-dimensional

space.

3.4.2. Back propagation neural network
A neural network (Haykin, S, 1994) is able to recognize patterns and generalize

from them. An essential feature of this technology is that it improves its performance
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on a particular task by gradually learning a mapping between inputs and outputs.
Generalization is used to predict the possible outcome for a particular task. This
process involves two phases known as the training phase and the testing phase. Back
propagation (BP) neural network is one of neural networks most in common use.
Figure 4 shows an example of back-propagation neural network. In back-propagation,
the learning procedure basically follows that of a traditional feed-forward neural
network. However, there are two main differences. The first difference is the use of

the activation function of the hidden unit y,, and the second is that the gradient of

the activation function is contained.

Fig. 4. A back-propagation neural network.

A back-propagation neural network consists of several layers of nodes including
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an input layer, one or more hidden layers and an output layer. Each node in a layer

receives its input from the output of the previous layer nodes. The connections

between nodes are associated to synaptic weights that are iteratively adjusted during

the training process. Each hidden and output node is associated to an activation

function. Several functions can be used as activation functions, but the most common

choice is the sigmoid function:

1
l+e

fla)=

m (13)

Provided that the activation function of the hidden layer nodes is non-linear, a
back-propagation neural network with an adequate number of hidden nodes is able to
approximate every non-linear function. The adjustment of the synaptic weights in an

error back-propagation algorithm consists of four steps:

(I) The network is initialized by assigning random values to synaptic weights.

(IT) A training pattern is fed and propagated forward through the network to compute

an output value for each output node.

(IIT) Actual outputs are compared with the expected outputs.

(IV) A backward pass through the network is performed, changing the synaptic weights
on the basis of the observed output errors.

Steps (II) through (IV) are iterated for each pattern in a training set until
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convergence.
In the case of neural networks with a single hidden layer as shown in Fig. 4, the

forward propagation step is carried out as follows:

ny,+1

he=Yxw, (k=12,-n,), (14)
J=l

where x;is the jth input from input layer, and wy is the weight of the connections
between input x; and the kth node at hidden layer. To compute the outputs of the
hidden layer, these weighted sums are passed to the activation function,
g =fh), (15)
&un =1, (16)
where g, ., denotes the output of the bias node at hidden layer. Then, the network

outputs are computed by:
n,+1
0= Iz, (=12;n,). (17)
k=1
After the forward propagation, estimated output o; of the /th node at output layer
is compared with expected output y;and a mean quadratic error for the current pattern
is derived by:
1 g
E:_Z(yl_Ol)z (18)
o I=1
In the back-propagation step, all the synaptic weights are adjusted in order to

follow a gradient descent on the error surface. For the connection weight between the

kth node at hidden layer and the /th node at output layer, z;, is adjusted by:
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zy=2z,+no'h, (k=12;-n,+1 ;/=12,--n), (19)
where 7 denotes the learning rate and

8 =(,—0) [ (0)=(y,-0)-0,(1-0,). (20)

The weight wj, of the connection between the kth node at hidden layer and the jth
input is adjusted by:

Wy =w, +n8x; (k=12y-n, ;j=12,-n) (21)

where &) is computed by,

h ! . o < o
Oy :f(hk)'251 Zkl:hk(l_hk)'zé‘/ Z . (22)
1=1 I=1
The network training is iterated until a given condition is met.

3.4.3. Naive Bayes classifier

The Naive Bayes (NB) classifier is a probabilistic method for classification. It
can be used to determine the probability that an example belongs to a class given the
values of variables. The simple NB classifier is one of the most successful algorithms
in many classification domains. In spite of its simplicity, it is shown to be competitive
with other complex approaches, especially in text categorization and content-based
filtering.

Classification is then done by applying Bayes rule to compute the probability of

C given the particular instance of X}, ..., X,,,

204



PC=c | X, =x,.,X,=x,) (23)
As variables are considered independent given the value of the class, the

conditional probability can be calculated as follows,
PC=c | X, =x,....X,=x,) « P(C :cl.)ll[P(Xk =x, |C=c) (24)
k=1
This equation is well suited for learning from data, since the probabilities
P(C=c,) and P(X, =x, |C=c,) may be estimated from training data. The result
of the classification is the class with highest probability.
3.5. Web interface design

As Figure 7 shows, the on-line frog recognition web interface includes two main
windows. The first window is the lists of frog species, which is located at the center of
the screen. The users can press the button to pop out the recognition window. The
users can double click any item on the list to get more information for that
corresponding species.

The Second window is the recognition window, which includes two main parts.
The first part is the sample file uploading area, which is located at the upper portion
of the window. The users can press the recognition button to activate the
classification process when the sample file is provided. As given in Fig. 8, the center

area of the window displays frog’s species and their characteristics, e.g., photos,

which can be adopted by the users to collect the information for the frogs.
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4. Experimental results

In this work, a database that consists of five frog species as listed in Table 1 was
used in the experiments to verify the effectiveness of the proposed frog call identifier.
Fifteen frog species are evenly distributed in 75 wave files, and each file contains
only one species. The resampling frequency is 16 kHz and each sample is digitized in
16-bit mono. Each acoustic signal is first segmented into a set of syllables. The value
of the threshold level used in the adaptive end-point detection segmentation method is
set to 35% of the maximum volume of the input sequence. The frame size and
overlapping size are 512 and 256 samples, respectively. In Table 2, the total number
of samples is 2080 syllables, spanned from 75 wave files. The number of the training

syllables is 1401 and that of holdout syllables is 679. That is, about one-third of the

syllables are used for holdout and the rest are used for training.

Table 1. Frog species for Family Microhylidae and Phacophoridae.

Family Scientific Name Common Name
Microhyla heymonsi Heymonsi Narrow-Mouthed Toad
Kaloula pulchra Malaysian Narrow-Mouthed Toad
Microhylidae | Microhyla butleri Butler's Rice Frog
Microhyla ornate Ornate Rice Frog
Microhyla steinegeri Stejneger's Paddy Frog
Phacophoridae | Buergeria japonica Japanese Tree Frog

Buergeria robusta

Brown Tree frog

Chirixalus eiffingeri

Eiffingers Tree Frog

Chirixalus idiootocus

Meintein Tree Frog

Polypedates megacephalus

White lipped Tree Frog

Rhacophorus arvalis

Rhacophorus arvalis
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Rhacophorus aurantiventris | Orange-Belly Green Tree Frog
Moltrechtis
Rhacophorus moltrechti Green Tree
Frog
Rhacophorus prasinatus Emerald Green Tree Frog
Rhacophorus taipeianus Taipei Green Tree Frog
Table 2 Number of syllables
Syllable
Family Training Testing Total
Microhylidae 483 251 734
Phacophoridae 918 428 1346
Total 1401 679 2080

The following classification accuracy rate is used to examine the performance of

the proposed work,
A:%XIOO%, 25)

T

where N is the number of syllables which were recognized correctly and Nr is the
total number of testing syllables.
The average cost of each classifier is defined as,
T
avgCost =—x100%, (26)
N
where T is the cost of an classifier, and N is the total number of syllables for
classification.
We first took MFCCs as the input parameters to the classifier because MFCCs
are composed of 13 individual elements. Then a set of the seven above-introduced

features, including Spectral Centroid, Signal Bandwidth, Spectral Roll-off,
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Threshold-Crossing Rate, Delta spectrum magnitude, Spectral flatness and Average

energy is used as the input parameters to the classifiers. The classification results for

the three classifiers, including ANN, BPNN and NB, are listed in Table 3.given in

Table 3. It can be observed the MFCCs outperform the combination of the seven

features in term of the accuracy rate, although more computation time is required for

the MFCCs. Moreover, kNN slightly outperforms the other two classifiers, BPNN and

NB.

Table 3. Accuracy rates of kNN, BPNN and NB classifiers with different combination

of the input parameters.

Classifier kNN BPNN NB
Inout Accuracy | Average | Accuracy | Average | Accuracy | Average
npu
P rate cost rate cost rate cost
parameters
MFCCs 0.88365 | 1.407769 | 0.85272 | 1.365128 | 0.76878 | 1.257871

A set of seven
0.93814 | 2.391338 | 0.88218 | 2.529845 | 0.86009 | 2.335718
features

5. Conclusion and the future work

An intelligent frog call identifier is proposed in this work to effectively recognize

the fifteen frog species based on the recorded audio samples. An adaptive end-point

detection segmentation method is employed to separate the syllables from raw sound

samples. Eight features, including spectral centroid, signal bandwidth,

threshold-crossing rate, spectral roll-off, delta spectrum magnitude, spectral flatness,
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average energy and mel-frequency cepstral coefficients, are extracted from the
syllables to serve as two sets of the input parameters for three well-known classifiers,
including kNN, BPNN and NB.

A series of experiments were performed to verify the effectiveness of the
proposed algorithms. The classification accuracy for ANN, BPNN and NB classifiers
based on a set of the seven features, including Spectral Centroid, Signal Bandwidth,
Spectral Roll-off, Threshold-Crossing Rate, Delta spectrum magnitude, Spectral
flatness and Average energy, is up to 88.36%, 85.27% and 76.87%, respectively.;
whereas the classification accuracy for the three classifier based on the feature of
MFCCs is up to 93.81%, 0.88.21% and 86.00%, respectively. It can be inferred from
the experimental results that the proposed on-line recognition system is adequate for
the identification of frog sounds.
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Abstract

An automatic frog sound identification system is developed in this work to
provide the public to easily consult online. The sound samples are first properly
segmented into syllables. Then three features, spectral centroid, signal bandwidth and
threshold-crossing rate, are extracted to serve as the parameters for the frog sound
classification. Two well-known classifiers, ANN and SVM, are adopted to recognize
the frog species based on the three extracted features. The experimental results show
that the average classification accuracy rate can be up to 89.05% and 90.30% for ANN
and SVM classifiers, respectively. The effectiveness of the proposed on-line

recognition system is thus verified.
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1. Introduction

Pattern recognition forms a fundamental solution to different problems in real
world applications [1]. The function of pattern recognition is to categorize an
unknown pattern into a distinct class based on a suitable similarity measure. Thus
similar patterns are assigned to the same classes while dissimilar patterns are
classified into different classes.

Features used in sound recognition applications are usually chosen such that they
represent some meaningful characteristics. Selection of actual features used in
recognition is a critical part for the recognition system. Frog sound can be seen as an
organized sequence of brief sounds from a species-specific vocabulary. Those brief
sounds are usually called syllables [2]. Through the use of pre-processing, we can
extract those useful syllables and compute features for pattern recognition usage.

In general, features include time domain features, frequency domain features.
Time domain features are calculated directly from the sound waveform such as zero
crossing rate and signal energy. Frequency domain features signal is first transformed
to the frequency domain using Fourier transform and features are calculated from
transformed signal such as frequency.

In speech recognition, a source model is assumed and the signal is expected to
obey the laws of a specific spoken language with a vocabulary and a grammar. Frog
vocalization is a representative instance of a category of natural sounds where a
vocabulary and other structural elements are expected. In comparison with the human
speech recognition problem, animal sounds are usually simpler to recognize. Speech
recognition often proceeds in a quiet and similar environment, while frog’s sounds are
usually recorded in a much noisy environment, under which we must recognize
simpler vocalizations.

Recently, most of research work on recognition of animal calls focused on
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animal species identification, such as bird species identification [3-5]. To identify
different species of animals according to recorded calls helped people understanding
animal calls. Tyagi et al. [3] introduced a new representation for bird syllables which
was based on the average spectrum over time and classification was based on
template matching. Vilches et al. [4] used data mining techniques for classification
and analyses were performed on a pulse-by-pulse basis in contrast to traditional
syllable-based systems. Somervuo et al. studied different parametric representations
of bird syllables in [5]. Notably, all of the above-mentioned research work focused on
bird calls. The collection of bird call samples turns out to be not so difficult because
most of the birds can be seen and their calls can be heard during the daytime.

Some investigations consider animal calls among different animal calls [6-7].
Mitrovic et al. [6] used machine learning technology to recognize different animal
calls. Recognition classes include birds, cats, cows and dogs. Guodong et al.[7]
employed support vector machines to identify 16 different classes of animal sounds.

Frog-watching/frog-hearing is one of the favorite leisure-time hobbies and
outdoor teaching activities in Taiwan, although frog sound is not well recognizable by
most people. Currently, people have to consult frog biologists in person or on the
phone to recognize the recorded frog sound due to the lack of online frog sound
database available on Internet. To the best of our knowledge, no researcher has been
devoted to developing automatic frog sound recognition system in the literature. It
thus becomes essential to construct a frog sound recognition system to satisfy the
increasing demand of the public.

In this work, an online frog sound identification system is constructed based on
audio signals sampled from recordings of frog sounds in an outdoor environment. The
family microhylidae, such as microhyla heymonsi, kaloula pulchra, microhyla butleri,

microhyla ornate and microhyla steinegeri, are collected as the test samples. We try to
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detect accurate syllables because accurate syllables are useful for describing temporal
features for frog sounds such as zero-crossing rate and threshold-crossing rate. The
experimental results exhibit the effectiveness of the proposed work.

This article is organized as follows. Related work is discussed in Section 2. In
Section 3, the classification algorithm and the feature extraction methods, including
segmentation of frog sounds into syllables and parametric representations of frog
vocalization, is presented. Experimental results and analysis is given in Section 4.

Finally, Section 5 concludes the work.

2. Architecture of on-line frog sound identification system

The on-line frog sound identification system proposed in this work can be
divided into four modules, including signal preprocessing, syllable segmentation,

feature extraction, and classification modules, as shown in Fig. 1.

Signal

Audio Signal ———» .
Pre-processing

A

Syllable
Segmentation

A

Feature
Extraction

A

Classification ———» Frog Species

Fig. 1. Architecture of the on-line frog sound identification system.
5.1. Signal preprocessing

The recorded sound signal is resampled at 8k Hz frequency and saved as 8-bit
mono format as shown in Fig. 2. The amplitude of each sound signal is normalized to

the same level for the ease of further processing.
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Recorded Resampling at .| Amplitude Normalized
Sound Signal 8k Hz Normalization Signal

Fig. 2. Preprocessing procedure.
5.2. Syllable segmentation

A syllable is basically a sound that a frog produces with a single blow of air from
the lungs. The rate of events in frog vocalization may be so high that the separation of
individual syllables is difficult in a natural environment due to reverberation. Once
the syllables have been properly segmented, a set of features can be calculated to
represent each syllable. The segmentation of syllables is performed in this work using
an iterative time-domain algorithm [8] due to its capability of segmenting effective
syllables comparing to other techniques in the literature.

The input acoustic signal is first segmented into a set of syllables [9]. Each
syllable is regarded as the basic acoustic unit for recognition. The syllable
segmentation method based on the iterative time-domain information is described as
follows:

(1) Compute the amplitude of the input acoustic signal using iterative time-domain
algorithm. We denote the amplitude a matrix S(a,?), where a represents

amplitude value and ¢ is the time sequence. Initially set n = 1.

(2) Find a, and t,, such that S(a, ,¢,)=max{S( |a

,1)}. Set the position of the nth
syllable to be S(a, ,t,).

3)) If la|<a,, , stop the segmentation process. The a is the empirical
n threshold p g p d p

threshol,

threshold. This means that the amplitude of the nth syllable is too small and
hence no more syllables need to be extracted.

(4) Store the amplitude trajectories corresponding to the nth syllable in function

A (r), where 7=t —¢,..., ¢, ,..,t, +& and & is the empirical threshold of
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the syllable. The step is to determine the starting time ¢, —& and the ending
time ¢,+¢& of the nth syllable around ¢,.
(5) Set S(a,(t,—¢,...,t,+&))=0 to delete the area of nth syllable. Set n=n+1
and go to (2) to find the next syllable.
Fig. 3 shows a waveform example of syllables for Microhyla heymonsi after the
segmentation. Via Fourier transform, the syllable waveform can be further

transformed into frequency domain as shown in Fig. 4.

Amplitude

1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500
Time

Fig. 3. A waveform example of syllables for Microhyla heymonsi.

120 T T T T T T T

0 500 1000 1500 2000 2500 3000 3500 4000
Frequency

Fig. 4. A corresponding spectrum in the frequency domain for the waveform example.
5.3. Feature extraction

There are three features employed in this work, including spectral centroid, signal
bandwidth and threshold-crossing rate. Among them, spectral centroid and signal
bandwidth are two well-known features used in the pattern recognition work in the
literature. The new developed feature, threshold-crossing rate, is proposed in this

work to reduce the impact of the noises in the sound samples.
5.3.1. Spectral centroid

Spectral centroid is center point of spectrum and in terms of human perception it
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is often associated with the brightness of the sound. Brighter sound is related to the

higher centroid. Spectral centroid for signal syllable is calculated as:

M
P
=1 — f - (1)

n=0

X

n

where x, is discrete Fourier transform (DFT) of signal syllable for the n-th sample and

M 1is half of the size of DFT. The DFT of each frame is expressed by,

_2ﬁl ke

X, Zx e , (2)

where k =0,...,.N-1.
5.3.2. Signal bandwidth

Signal bandwidth is defined as the width of the frequency band of signal syllable

around the center point of spectrum. The bandwidth is calculated as,
M
2 (n=5)|x,|

_ n=0

B= i— .

n=0

€)
x 2

n

Notably, the bandwidth of syllable is calculated as average of bandwidth of DFT

frames of syllables.
5.3.3. Threshold-crossing rate

Traditionally zero-crossing rate is the number of time domain zero-crossings in
each individual syllable. A zero-crossing occurs when adjacent signals have different
signs. Zero-crossing rate is closely related to spectral centroid as they both can be
used to derive the spectral shape of syllable. The so-called threshold-crossing rate is
adopted in this work to ignore the time domain zero-crossings in each individual

syllable produced by the noises. The threshold-crossing rate is defined as:

z |tsgn(xn) tsgn(x,,,, )| 4)

n=0

where the function tsgn(-), which represents the threshold, is defined as,
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1’ xn >77

tsgn(x, ) = { )

_17 xn<_77.

Here 7 is an empirical amplitude threshold set for the syllable.

5.4. Classification

Two well-known machine learning techniques, the nearest neighbor classifier and
support vector machines (SVM), are used to classify the frog species in this work. The
spectral centroid, signal bandwidth and threshold-crossing rate are input parameters to

the classifier as illustrated in Fig. 5.

Spectral
Centroid
Signal
Bandwidth
Threshold-

Crossing
Rate

——» Classifier —— Frog Species

Fig. 5. The inputs/output of classifier.
5.4.1. k-th nearest neighboring

K-th nearest neighboring (kKNN) [10-11] is a nonparametric classifier. Theoretical
results show that its error is asymptotically at most twice as large as the Bayesian
error rate. KNN has been applied in various sound analysis problems. Given as a set
of parameters, it finds the nearest neighbors among training data and uses the
categories of the neighbors to determine the class of a given input.

The training stage of the ANN algorithm consists of storing the feature vectors
and class labels of the training samples. In the actual classification stage, the same
features are computed as before for the test sample whose class is not known.
Distances from the new vector to all stored vectors are computed and % closest
samples are selected. The new point is predicted to belong to class that is the most
numerous within the set.

The ANN method is a simple yet effective method for classification in the areas of

pattern recognition, machine learning, data mining, and information retrieval. It has
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been successfully used in a variety of real-world applications. The performance of
kNN can be comparable with the state-of-the-art classification methods with simpler
computation.

Given an instance with unknown classification, instances with known
classification that are closer to this instance are given more weights. The distance or
similarity between instances is typically determined by the Euclidean distance.
However, other distance functions can also be applied. The Euclidean distance defines

the dissimilarity or distance (i, j) between instances i andj as:

2 2 2
d(i, j)= foal | (Baal) LBl ] (6)
R R, R,

where R = max X, —maxx, which denotes the range of attribute f.
h h

Once k nearest neighbors with known classification are selected for an
unclassified instance p, a classification combination method that combines the
classifications from the & nearest neighbors predicts the classification for p. The
simplest classification combination method is the voting method. The classification
for p is assigned as the majority class in the & nearest neighbors. The second
classification combination method eliminates the effect of unequal instances of
different classes in the k nearest neighbors by taking the average distance for each

class. Thus the instance p is classified as belonging to class Y if:

ki > di, p) < ki > d(i, p)> (7)

1 i€Y(p.k) 2 ieN(p,k)

where k = k| + ks, k; is the number of instances belongs to class Y in the k£ nearest
neighbors, and k&, is the number of instances belonging to class N in k nearest
neighbors.

The third combination method compares the sum of similarity of each class in the

k nearest neighbors. Assume there are two decision classes, ¥ and N. The instance p
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will be classified as belonging to class Y if:

>di,p)< Y.di.p) (8)

i€V (p.k) ieN(pb)

When the distribution of class Y and N are extremely asymmetric in the training
data set, it may lead to the classification decision that favors the class with majority
instances. Instead of selecting & nearest neighbors for an unclassified instance p, k;
nearest neighbors that belong to class Y and k, nearest neighbors belonging to N are
selected, where k; and k; are user-defined parameters.

Fig. 6 shows an example of ANN algorithm. Here the displayed training points
represented by hollow circle and solid circle are known to the algorithm. When a new
point, X,, is queried, the nearest three points are found by using the City-block
distance measure. Two of the points closest to the query point are hollow circle and

only one is solid circle so X is classified as hollow circle.

Fig. 6. An example of ANN algorithm.
5.4.2. Support vector machines

In a decade, SVMs [12-15] have attracted much attention as a new classification
technique with good generalization ability. The basic idea of SVMs is to map input
vectors into a high-dimensional feature space and linearly separate the feature vectors

with an optimal hyper-plane in terms of margins, i.e. distances of given examples
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from a separating hyper-plane.

SVMs are promising methods for the prediction of financial time series because
they use a risk function consisting of the empirical error and a regularized term which
is derived from the structural risk minimization principle. Given a training dataset

represented by the X-matrix (X . ¢ m) divided into two linearly separable classes

with class labels (+1 and —1) stored in the Y-vector (yl,..., ym) as given in Fig. 7, the

)

d
S 2
i=1

maximum margin plane can be found by minimizing (HW‘

i

with constraints:

yi(W.xi +b)>1. (10)

where i=1,...,m, beR,and x, eR‘.

Fig. 7. shows the simplest case of two linearly separable classes. The concept of
support vectors is illustrated by the points closest to the surface separating two classes,
and the margin is given by the distance between support vectors and separating

surface.

Fig. 7. Support vectors and margin.
The decision function takes the form f (x) = sgn(w-x + b), where sgn(*) is
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simply a sign function which returns +1 for positive arguments and —1 for negative
arguments. This simple classification problem is generalized to a non-separable case

by introducing slack variables x; and minimizing the following quantity:

1 m

—w-w=C ,and 11
jrn=cyE o
where y.(w-xl. +b)2 1—5 and §>O.

The above quadratic optimization problem with constraints can be reformulated

by introducing Lagrangian multipliers «,v, and the following Lagrangian is formed,

L(w,b,E, a,v) :%w- W+ cgg - Z::ai[yi(w-xi +b)—1+ g,.]—gvi@ . (12)
Stationary points of this Lagrangian can be obtained by:

%zw_iai% . =0, (13)

g_g=ilaiyi=o, (14)

—L:ai+vi—C:0
oc; . (15)

. _— oL oL : .
Two remaining derivatives (6_ ,a—) recover the constraint equations. By
a ov

substituting the expression W=Zai »,x, back into the Lagrangian, we obtain this
i=1

simpler dual formulation
1 m m
W(a)zagaiajyiiji-xj—gai, (16)

with the constraints 0<¢a, <C and Zai v, =0.

Given a mapping

x = @(x), (17)
the dot product in the final space can be replaced by a Mercer kernel
P)P(y) > K(x,y). (18)

Since ¢(-) typically maps x into the space of much higher dimensionality, it is

usually specified by defining the kernel implicitly. The above dual formulation thus
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becomes a preferred approach due to highly dimensional feature space induced by

#(-) mapping. The decision function for classification problems is then given by:

S@) =sgn Y ayK(x,x)+b|. (19)

sV

5.5. Web interface design of the on-line frog recognition system

As Fig. 8 shows, the on-line frog recognition web interface includes two main
parts. The first part is the sample file uploading area, which is located at the upper
portion of the screen. The users can press the recognition button to activate the
classification process after the sample file is provided. The lower screen area displays
frog’s list and their characteristics, which can be adopted by the users to collect the
information for the frogs. A window, which displays the photo and gives the related
characteristics for the recognized frog as given in Fig. 9, will be popped out after the

recognition process is complete.

(= Taiwan Frog Recognition System - Windows Infernet Explorer

@A v @) hipd192.1926 T2mgrclis phy DIEIENE (28
RO W®HE WRQ BOREQ IAD NP

v REes B~ - & {7 8- e 4 Ev
- _ W : - ‘ Sample-uploading area. j‘j =
Lists of frog- [ . : =

EEETAREEREE A@,

(ERFATTEWAVIE)

species.

Recognition-button.

4pB+ 23-4cmr 24-5cm

hB ¢ 22-3cm 24-5cm
/By S2em ¥ 22.5em

xF1 Z6-8cm27-9em

Audio Gl Z4-ScmES-scm

Audio P EIBEE » S¥)4em 0 2404 5em

@ mEen H100% -
(& wepE vy, (SR 2 Windo. | O cjhoangte. | B8 Adobeder. | 4 HERR = Teiwen Fr. =R ¢ &% tFi0ss

Fig. 8. The web interface of the on-line frog recognition system.
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Fig. 9. Recognition result.
3. Experimental results

In this work, a database that consists of five frog species as listed in Table 1 was
used in the experiments to verify the effectiveness of the frog sound recognition
system. Five frog species are evenly distributed in 25 sample files and each file
contains only one type of frog sound. A frog’s biologist was responsible to select the
representatives of frog’s syllable for training. The resampling frequency is 8 kHz and
each sample is digitized in 8-bit mono format. Each acoustic signal is first segmented
into a set of syllables. The segmentation result of the syllables is shown in Table 2. A
total of 959 syllables were detected by the iterative time-domain algorithm.

Table 1. Frog species for Family Microhylidae.

Family Scientific Name Common Name
Microhyla heymonsi | Heymonsi Narrow-Mouthed Toad
Kaloula pulchra Malaysian Narrow-Mouthed Toad
Microhylidae Microhyla butleri Butler's Rice Frog

Microhyla ornate

Ornate Rice Frog

Microhyla steinegeri

Stejneger's Paddy Frog
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Table 2. Segmentation result of the syllables.

o Number of Total Average syllables
Scientific name .
syllables | syllables in each file

58

82
Microhyla heymonsi 57 282 56.4
58

27

Kaloula pulchra 1.2

| | | DN
(@)

81

194
Microhyla butleri 7 323 64.6
29
12
22
11
Microhyla ornate 24 62 12.4

92
88
Microhyla steinegeri 19 286 57.2
53
34
Average 959 959 38.4

The following classification accuracy is used to examine the performance of the

proposed work,
A= % x100, (20)

N

where N¢ is the number of syllables which were recognized correctly and Ny is the
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total number of test syllables.

The experimental results are shown in Table 3, where totally 959 syllables are
used for testing. Two classifiers, ANN and SVM, were compared in the experiments.
The distance function for the KNN is Euclidean distance and the number of neighbors,
K, is three. In SVM classifier, the adopted kernel function is linear. The best
recognition rate obtained was with Kaloula pulchra, which was 100% correctly
recognized. The overall average recognition rates for both classifiers are similar. They
both achieved the high accuracy rate of recognition.

Table 3. Performance comparison of ANN and SVM classifiers.

L Number KNN SVM
Scientific | Number
of Correct Correct
Name of file Accuracy Accuracy
Syllable | syllable syllable
Microhyla
b . 5 282 238 84.40% 268 95.04%
eymonsi
Kaloula
chra 5 6 6 100.00% 6 100.00%
pulc
Microhyla
butleri 5 323 276 85.45% 265 82.04%
utleri
Microhyla
o 5 62 52 83.87% 55 88.71%
orna
Microhyla
o _ 5 286 282 98.60% 272 95.10%
steinegeri
Average 25 959 854 89.05% 866 90.30%

4. Conclusion and feature work

An automatic frog sound identification system is proposed in this work to
provide the public to consult online. The sound samples are first properly segmented
into syllables. Two well-known classifiers, ANN and SVM, are employed to recognize
the frog species based on the extracted features, spectral centroid, signal bandwidth

and threshold-crossing rate. A series of experiments were performed to verify the
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effectiveness of the proposed algorithms. The average classification accuracy is up to
89.05% and 90.30% for KANN and SVM classifiers, respectively. It can be seen from
the experimental results that the proposed on-line recognition system is adequate for
the identification of frog sounds.

Based on the results of this study, there seem to be certain frog species which are
able to be easily recognized by the proposed methods, whereas the characteristics of
the sounds of some species, such as Microhyla butleri and Microhyla ornate, clearly
require further analysis. We thus intend to develop new techniques in the feature to
extract the features of the sounds for some specific frog species, whose classification

accuracy rate falls below average, such as Microhyla butleri and Microhyla ornate.
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