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2
3| Copyright (c) 2001 BeComm Corporation
4
5/Filename:

6

7 audiosync.c

8

9| Group Name:

10

11

12

13| Overview:

14

15 This bead adjusts the audio stream by either

16 dropping data, padding data or resampling data

17 in an effort to make the path render clock match

18 the path sample clock.

19

20 This is done by computing the error in ms,

21 smoothing the error over successive calls to

22 the handler to reduce the noise in the signal.

23 A damping factor is applied to correction to

24 reduce the likelihood of over correction. Note there
25 is a significant amount of buffering between this

26 bead and playout which adds latency to the feedback.
27 Without damping it would be very possible to over

28 correct and end up cycling.

29

30 When a correction value has been found the

31 stream is modified if necessary to

32 bring the error back into tolerance.

33

34 If the audio is very early, the packet is duplicated
35 as necessary to delay it.

36

37 If the audio is very late, part or all of the packet
38 is discarded.

39

40 If the audio is a little early or late, the packet
41 is resampled to stretch or shrink it.

42

43 | Notes:
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45 Currently only supports 16-bit audio streams.
46 Supporting 8-bits would be relatively trivial.
47
48 Owner:
49
50 Guy Carpenter (guyc) 28-Sep-2001
51
B —— e ————————————————————e
w| ———%/
53
54 #define SOS_DEBUG_ZONE " /beads/audiosync"
55
56 #include <sosstrings.h>
57 #include <sosmultimedia.h>
58
59 S0S_SOURCE_VERSION (
60 "$Id: audiosync.c,v 1.12 2001/10/23 16:53:51 guyc Exp $"
61 );
62
63| /*)+++++++++++++++H
o ||+
64 [Named Constants
5| ——————————————
w| ———%/
66
67 /*
68| * Name of bead
69 */
70 static const char BEAD_NAME[] = "audiosync";
71
72 || /k++++++++
o || FH+H+
73| Structs
74| —————
w| ———%/
75
76 | typedef struct {
77 SOS_UINT32 Size; /* total size we can contain *x/
78 SOS_UINT32 Count; /% current number of entries x/
79 SOS_UINT32 Index; /x index of next new value */
80 SOS_INT32 Sum; /* total of count values */
81 SOS_INT32 x* Value; /* count values */
82 } SLIDING_AVG;
83
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85 SOS_BOOLEAN ContextReady;

86 SOS_ISAMPLECLOCK x MasterClock;

87 SOS_ISAMPLECLOCK x RenderClock;

88 SOS_TAUDIOCONTEXT AudioContext;

89 SLIDING_AVG AvgError;

90 SOS_BOOLEAN First;

91 } AUDIOSYNC_CONTEXT;

92

93 #define EARLY_BAIL_THRESHOLD 5000 /x fail if > N ms early */
94 #define LATE_BAIL_THRESHOLD 500000 /x fail is < N ms late */
95 #define EARLY_COPY_THRESHOLD 200 /* duplicate if > N ms early *x/
96 #define LATE_DROP_THRESHOLD 200 /* drop if > N ms late */
97 #define EARLY_RESAMPLE_THRESHOLD 4 /% resample if > N ms early =*/
98 #define LATE_RESAMPLE_THRESHOLD 4 /* resample if > N ms late */
99

100 #define MAX_RESAMPLE_PERCENT 101 /* super—sample up to 1% */

101 #define MIN_RESAMPLE_PERCENT 99 /* sub-sample up to 1%  */

102

103 #define EARLY_THRESHOLD EARLY_RESAMPLE_THRESHOLD

104 #define LATE_THRESHOLD LATE_RESAMPLE_THRESHOLD

105

106 #define SMOOTH_FACTOR 8 /* use average of last N errors x/

107

108 /*

109| * REVISIT - can this value be determined empirically?

110| * Could be quite complicated to converge on the smallest

111| * value that doesn't over—-compensate.

112 *k/

113 #define DAMPING_FACTOR 8 /* correction=N/DAMPING_FACTOR =%/

114

115 | /*)+++++++++++++H+HH+HH AR
w || T+

116 |Utility Functions

117 | +++++++++++++++++++++++ -+
|| X/

118

119 SOS_UINT32

120 Scale(

121 SOS_UINT32 Value,

122 SOS_UINT32 Numerator,

123 SOS_UINT32 Denominator

124 )

125 {

126 S0S_UINT32 whole = Value / Denominator;
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128 SOS_UINT32 result = whole x Numerator + remain * Numerator /
... Denominator;

129 return result;

130 }

131

132

133 || /*+++++++++H++H
w || T+

134/ Sliding Average Routines

135 | ———
- ———%/

136 static

137 SOS_STATUS

138 SlidingAvg_Init(

139 SLIDING_AVG * Avg,

140 SOS_UINT32 Size

141 )

142 {

143 // S0S_Debug_StringPrint("SlidingAvg_Init\n");

144 Avg—>Value = SOS_Mem_Alloc(sizeof(SOS_UINT32)x*Size);

145 S0S_memset (Avg—>Value, 0, sizeof(SLIDING_AVG));

146 Avg->Size = Size;

147 return Avg->Value ? SO0S_Success : SOS_ErrorResourceAllocation;

148 }

149

150 static

151 void

152 SlidingAvg_Uninit(

153 SLIDING_AVG x* Avg

154 )

155 {

156 S0S_Mem_Free(Avg->Value);

157 }

158

159

160 static

161 SOS_INT32

162 SlidingAvg_Add(

163 SLIDING_AVG x* Avg,

164 SOS_INT32 Value

165 )

166 {

167 SO0S_DEBUGOUT_DETATIL (

168 "SlidingAvg_Add gets %ld\n",
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170 );

171

172 if (Avg—>Count==Avg->Size) {

173 Avg—>Sum-=Avg—>Value [Avg—>Index] ;

174 } else {

175 Avg—>Count++;

176 }

177 Avg—>Value [Avg—>Index]=Value;

178 Avg—>Sum+=Value;

179

180 Avg—>Index++;

181 if (Avg—>Index==Avg->Size) {

182 Avg—>Index=0;

183 I

184

185 SO0S_DEBUGOUT_DETATL (

186 "SlidingAvg_Add returns %ld/%lu=%ld\n",

187 Avg->Sum,

188 Avg—>Count,

189 Avg—>Sum/ (SO0S_INT32)Avg—>Count

190 );

191 return Avg—>Sum/(SO0S_INT32)Avg—>Count;

192 }

193

194

195 || /k++++++++++++H++HHH
w || T+

196 Context Stuff

1l A S i i
w| ———%/

198

199 static

200 void

201 AudioSync_ContextDestroy/(

202 AUDIOSYNC_CONTEXT = Context

203 )

204 {

205 SO0S_DEBUGOUT_FUNC_TRACE("AudioSync_ContextDestroy\n");

206

207 if (Context) {

208 SlidingAvg_Uninit(&(Context—>AvgError));

209 S0S_Interface_Release(Context—->MasterClock);

210 S0S_Interface_Release(Context—->RenderClock);

211 S0S_Interface Release(Context—->AudioContext);
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