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Basic オーディオ再生
Basic で microSD カードのオーディオファイルを再生するサンプルプログラム。



2/6 | Update Time: 2025-09-04

cpp

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

##includeinclude  <M5Unified.h><M5Unified.h>



##includeinclude  <SPI.h><SPI.h>



##includeinclude  <SD.h><SD.h>



##definedefine SD_SPI_CS_PIN   4 SD_SPI_CS_PIN   4



##definedefine SD_SPI_SCK_PIN  18 SD_SPI_SCK_PIN  18



##definedefine SD_SPI_MISO_PIN 19 SD_SPI_MISO_PIN 19



##definedefine SD_SPI_MOSI_PIN 23 SD_SPI_MOSI_PIN 23



boolbool  playWAVFromSDplayWAVFromSD((constconst  charchar* filename, * filename, uint32_tuint32_t repeat =  repeat = 11, , intint channel =  channel = -1-1, , boolbool stop_current =  stop_current = 

boolbool  playWAVMemoryplayWAVMemory(File& wavFile, (File& wavFile, size_tsize_t fileSize,  fileSize, uint32_tuint32_t repeat,  repeat, intint channel,  channel, boolbool stop_current) stop_current);

boolbool  playWAVSegmentedplayWAVSegmented((constconst  charchar* filename, * filename, uint32_tuint32_t repeat,  repeat, intint channel,  channel, boolbool stop_current) stop_current);;



voidvoid  printf_logprintf_log((constconst  charchar *format, ...) *format, ...);;



voidvoid  println_logprintln_log((constconst  charchar *str) *str);;



voidvoid  setupsetup()()  {{



   M5.   M5.beginbegin();();



   Serial.   Serial.beginbegin((115200115200););



   M5.Display.   M5.Display.fillRectfillRect((00, , 00, , 320320, , 240240, WHITE);, WHITE);



   M5.Display.   M5.Display.setTextColorsetTextColor(BLACK);(BLACK);



   M5.Display.   M5.Display.setFontsetFont(&fonts::FreeMonoBold9pt7b);(&fonts::FreeMonoBold9pt7b);



   M5.Display.   M5.Display.setCursorsetCursor((00, , 00););



      // SD Card Initialization// SD Card Initialization



   SPI.   SPI.beginbegin(SD_SPI_SCK_PIN, SD_SPI_MISO_PIN, SD_SPI_MOSI_PIN, SD_SPI_CS_PIN);(SD_SPI_SCK_PIN, SD_SPI_MISO_PIN, SD_SPI_MOSI_PIN, SD_SPI_CS_PIN);



      ifif (!SD. (!SD.beginbegin(SD_SPI_CS_PIN, SPI, (SD_SPI_CS_PIN, SPI, 2500000025000000)) {)) {



              println_logprintln_log(("Card failed, or not present""Card failed, or not present"););



              whilewhile ( (11) ) delaydelay((10001000););



   }   }



      uint64_tuint64_t cardSize = SD. cardSize = SD.cardSizecardSize() / (() / (10241024 *  * 10241024););



      printf_logprintf_log(("SD Card Size: %lluMB\n""SD Card Size: %lluMB\n", cardSize);, cardSize);



      println_logprintln_log(("Starting audio playback...""Starting audio playback..."););



      playWAVFromSDplayWAVFromSD(("/sample-6s.wav""/sample-6s.wav", , 11, , -1-1, , truetrue););



}}



voidvoid  looploop()()  {{



}}



boolbool  playWAVFromSDplayWAVFromSD((constconst  charchar* filename, * filename, uint32_tuint32_t repeat,  repeat, intint channel,  channel, boolbool stop_current) stop_current)  {{



      ifif (!SD. (!SD.existsexists(filename)) {(filename)) {



              println_logprintln_log(("File does not exist!""File does not exist!"););



              returnreturn  falsefalse;;



   }   }



   File wavFile = SD.   File wavFile = SD.openopen(filename, FILE_READ);(filename, FILE_READ);



      ifif (!wavFile) { (!wavFile) {
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              println_logprintln_log(("Failed to open file!""Failed to open file!"););



              returnreturn  falsefalse;;



   }   }



      size_tsize_t fileSize = wavFile. fileSize = wavFile.sizesize();();



      printf_logprintf_log(("File size: %d Byte (%.2f KB)\n""File size: %d Byte (%.2f KB)\n", fileSize, fileSize/, fileSize, fileSize/1024.01024.0););



      size_tsize_t freeHeap = ESP. freeHeap = ESP.getFreeHeapgetFreeHeap();();



      printf_logprintf_log(("Free heap: %d bytes\n""Free heap: %d bytes\n", freeHeap);, freeHeap);



      ifif (fileSize < freeHeap /  (fileSize < freeHeap / 22) {) {



              returnreturn  playWAVMemoryplayWAVMemory(wavFile, fileSize, repeat, channel, stop_current);(wavFile, fileSize, repeat, channel, stop_current);



   }   }



// ファイルが大きすぎるため、分割再生を使用// ファイルが大きすぎるため、分割再生を使用



   wavFile.   wavFile.closeclose();();



      returnreturn  playWAVSegmentedplayWAVSegmented(filename, repeat, channel, stop_current);(filename, repeat, channel, stop_current);



}}



boolbool  playWAVMemoryplayWAVMemory(File& wavFile, (File& wavFile, size_tsize_t fileSize,  fileSize, uint32_tuint32_t repeat,  repeat, intint channel,  channel, boolbool stop_current) stop_current)  

      uint8_tuint8_t* wavData = (* wavData = (uint8_tuint8_t*)*)mallocmalloc(fileSize);(fileSize);



      ifif (!wavData) { (!wavData) {



              println_logprintln_log(("Memory allocation failed!""Memory allocation failed!"););



       wavFile.       wavFile.closeclose();();



              returnreturn  falsefalse;;



   }   }



      println_logprintln_log(("Loading file to memory...""Loading file to memory..."););



      size_tsize_t bytesRead = wavFile. bytesRead = wavFile.readread(wavData, fileSize);(wavData, fileSize);



   wavFile.   wavFile.closeclose();();



      ifif (bytesRead != fileSize) { (bytesRead != fileSize) {



              printf_logprintf_log(("Read error: %d/%d bytes\n""Read error: %d/%d bytes\n", bytesRead, fileSize);, bytesRead, fileSize);



              freefree(wavData);(wavData);



              returnreturn  falsefalse;;



   }   }



      println_logprintln_log(("Starting playback...""Starting playback..."););



      boolbool result = M5.Speaker. result = M5.Speaker.playWavplayWav(wavData, fileSize, repeat, channel, stop_current);(wavData, fileSize, repeat, channel, stop_current);



      ifif (result) { (result) {



              whilewhile (M5.Speaker. (M5.Speaker.isPlayingisPlaying()) {()) {



                      delaydelay((100100););



       }       }



              println_logprintln_log(("Playback completed!""Playback completed!"););



   }   }



      freefree(wavData);(wavData);



      returnreturn result; result;



}}



// 分割再生（大きなファイル）- メモリ使用の最適化// 分割再生（大きなファイル）- メモリ使用の最適化



boolbool  playWAVSegmentedplayWAVSegmented((constconst  charchar* filename, * filename, uint32_tuint32_t repeat,  repeat, intint channel,  channel, boolbool stop_current) stop_current)  {{



   File wavFile = SD.   File wavFile = SD.openopen(filename, FILE_READ);(filename, FILE_READ);
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      ifif (!wavFile)  (!wavFile) returnreturn  falsefalse;;



      uint8_tuint8_t header[ header[4444];];



      ifif (wavFile. (wavFile.readread(header, (header, 4444) != ) != 4444) {) {



       wavFile.       wavFile.closeclose();();



              returnreturn  falsefalse;;



   }   }



      ifif ( (strncmpstrncmp((((charchar*)header, *)header, "RIFF""RIFF", , 44) != ) != 00 || ||



              strncmpstrncmp((((charchar*)header + *)header + 88, , "WAVE""WAVE", , 44) != ) != 00) {) {



              println_logprintln_log(("Invalid WAV format""Invalid WAV format"););



       wavFile.       wavFile.closeclose();();



              returnreturn  falsefalse;;



   }   }



      uint32_tuint32_t totalFileSize = *( totalFileSize = *(uint32_tuint32_t*)(header + *)(header + 44) + ) + 88;;



      uint32_tuint32_t sampleRate = *( sampleRate = *(uint32_tuint32_t*)(header + *)(header + 2424););



      uint16_tuint16_t channels = *( channels = *(uint16_tuint16_t*)(header + *)(header + 2222););



      uint16_tuint16_t bitsPerSample = *( bitsPerSample = *(uint16_tuint16_t*)(header + *)(header + 3434););



      printf_logprintf_log(("WAV: %dHz, %dch, %dbit\n""WAV: %dHz, %dch, %dbit\n", sampleRate, channels, bitsPerSample);, sampleRate, channels, bitsPerSample);



      size_tsize_t dataSize = totalFileSize -  dataSize = totalFileSize - 4444;;



      size_tsize_t bytesPerSample = (bitsPerSample /  bytesPerSample = (bitsPerSample / 88) * channels;) * channels;



      size_tsize_t chunkSizeInSamples =  chunkSizeInSamples = 1638416384 / bytesPerSample; / bytesPerSample;



      size_tsize_t chunkSize = chunkSizeInSamples * bytesPerSample; chunkSize = chunkSizeInSamples * bytesPerSample;



      printf_logprintf_log(("Chunk size: %d bytes (%d samples)\n""Chunk size: %d bytes (%d samples)\n", chunkSize, chunkSizeInSamples);, chunkSize, chunkSizeInSamples);



      uint8_tuint8_t* chunkBuffer = * chunkBuffer = nullptrnullptr;;



      size_tsize_t actualChunkSize = chunkSize; actualChunkSize = chunkSize;



      whilewhile (actualChunkSize >=  (actualChunkSize >= 40964096 && !chunkBuffer) {   && !chunkBuffer) {  // 最小4KB// 最小4KB



       chunkBuffer = (       chunkBuffer = (uint8_tuint8_t*)*)mallocmalloc(actualChunkSize + (actualChunkSize + 4444););



              ifif (!chunkBuffer) { (!chunkBuffer) {



           actualChunkSize /=            actualChunkSize /= 22;;



           chunkSizeInSamples = actualChunkSize / bytesPerSample;           chunkSizeInSamples = actualChunkSize / bytesPerSample;



           actualChunkSize = chunkSizeInSamples * bytesPerSample;           actualChunkSize = chunkSizeInSamples * bytesPerSample;



                      printf_logprintf_log(("Retrying with smaller chunk: %d bytes\n""Retrying with smaller chunk: %d bytes\n", actualChunkSize);, actualChunkSize);



       }       }



   }   }



      ifif (!chunkBuffer) { (!chunkBuffer) {



              println_logprintln_log(("Buffer allocation failed even with small chunks!""Buffer allocation failed even with small chunks!"););



       wavFile.       wavFile.closeclose();();



              returnreturn  falsefalse;;



   }   }



      printf_logprintf_log(("Using chunk size: %d bytes\n""Using chunk size: %d bytes\n", actualChunkSize);, actualChunkSize);



      println_logprintln_log(("Starting segmented playback...""Starting segmented playback..."););



      forfor ( (uint32_tuint32_t rep =  rep = 00; rep < repeat; rep++) {; rep < repeat; rep++) {
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              size_tsize_t totalRead =  totalRead = 00;;



              intint segmentNum =  segmentNum = 00;;



       wavFile.       wavFile.seekseek((4444););



              whilewhile (totalRead < dataSize) { (totalRead < dataSize) {



                      size_tsize_t bytesToRead =  bytesToRead = minmin(actualChunkSize, dataSize - totalRead);(actualChunkSize, dataSize - totalRead);



                      memcpymemcpy(chunkBuffer, header, (chunkBuffer, header, 4444););



                      uint32_tuint32_t chunkFileSize = bytesToRead +  chunkFileSize = bytesToRead + 3636;;



                      memcpymemcpy(chunkBuffer + (chunkBuffer + 44, &chunkFileSize, , &chunkFileSize, 44););



                      memcpymemcpy(chunkBuffer + (chunkBuffer + 4040, &bytesToRead, , &bytesToRead, 44););



                      size_tsize_t bytesRead = wavFile. bytesRead = wavFile.readread(chunkBuffer + (chunkBuffer + 4444, bytesToRead);, bytesToRead);



                      ifif (bytesRead ==  (bytesRead == 00) ) breakbreak;;



           totalRead += bytesRead;           totalRead += bytesRead;



           segmentNum++;           segmentNum++;



                      ifif (segmentNum %  (segmentNum % 55 ==  == 11) {) {



                              printf_logprintf_log(("Segment %d (%.1f%%)\n""Segment %d (%.1f%%)\n",,



                         segmentNum, (                         segmentNum, (floatfloat)totalRead / dataSize * )totalRead / dataSize * 100.0100.0););



           }           }



                      boolbool playResult = M5.Speaker. playResult = M5.Speaker.playWavplayWav(chunkBuffer, bytesRead + (chunkBuffer, bytesRead + 4444, , 11, channel, stop_curre, channel, stop_curre

                      ifif (!playResult) { (!playResult) {



                              printf_logprintf_log(("Segment %d failed\n""Segment %d failed\n", segmentNum);, segmentNum);



                              breakbreak;;



           }           }



                      whilewhile (M5.Speaker. (M5.Speaker.isPlayingisPlaying()) {()) {



                              delaydelay((55););



           }           }



                      delaydelay((1010););



       }       }



              ifif (rep < repeat -  (rep < repeat - 11) {) {



                      delaydelay((10001000););



       }       }



   }   }



      freefree(chunkBuffer);(chunkBuffer);



   wavFile.   wavFile.closeclose();();



      println_logprintln_log(("Segmented playback completed!""Segmented playback completed!"););



      returnreturn  truetrue;;



}}



voidvoid  printf_logprintf_log((constconst  charchar *format, ...) *format, ...)  {{



      charchar buf[ buf[256256];];



   va_list args;   va_list args;

      va_startva_start(args, format);(args, format);





6/6 | Update Time: 2025-09-04

210

211

212

213

214

215

216

217

218

219

      vsnprintfvsnprintf(buf, (buf, 256256, format, args);, format, args);



      va_endva_end(args);(args);



   Serial.   Serial.printprint(buf);(buf);



   M5.Display.   M5.Display.printfprintf(buf);(buf);



}}



voidvoid  println_logprintln_log((constconst  charchar *str) *str)  {{



   Serial.   Serial.printlnprintln(str);(str);



   M5.Display.   M5.Display.printlnprintln(str);(str);



}}


