
ID Task Name Duration Start Finish Predecessors
1 CLARAty MSL Deliverables (FY05) 302 days Thu 12/30/04 Tue 2/28/06

2 Panoramic to navigation camera tracking and handoff 0 days Thu 12/30/04 Thu 12/30/04 51

3 GESTALT navigation with ROAMS 0 days Fri 2/18/05 Fri 2/18/05 39

4 GESTALT navigation with FIDO 0 days Fri 5/6/05 Fri 5/6/05 41

5 Navigation to hazard camera tracking and handoff 0 days Fri 5/13/05 Fri 5/13/05 54

6 6DOF EKF with integrated sun sensing on Rocky 8 0 days Tue 2/28/06 Tue 2/28/06 77

7

8 CLARAty SOOPs Deliverables (FY05) 164 days Mon 5/16/05 Fri 12/30/05

9 Demonstration of digging with a Moonrise-like manipulator 0 days Mon 5/16/05 Mon 5/16/05 21

10 Demonstration of navigation (with obstacle avoidance) with ROAMS and Maestro 0 days Thu 9/1/05 Thu 9/1/05 29

11 Demonstration of lander-based sampling with ROAMS 0 days Fri 12/30/05 Fri 12/30/05 35

12

13 Technology Integration and Demonstration 426 days? Mon 11/1/04 Mon 6/19/06

14 CLARAty Support for Moonrise Arm 125 days Mon 1/17/05 Fri 7/8/05

15 Develop and test a complete adaptation of the PowerCube motor controller 1 mon Mon 1/17/05 Fri 2/11/05

16 Receive forward and inverse kinematics from Backes' task 0 days Mon 1/17/05 Mon 1/17/05

17 Develop a manipulation adaptation for Moonrise arm 4 wks Mon 1/17/05 Fri 2/11/05 16,63

18 Test and debug integrated software on Moonrise arm 4 wks Mon 2/14/05 Fri 3/11/05 17,15

19 Implement mechanism for appropriate data logging 3 wks Mon 3/14/05 Fri 4/1/05 18

20 Support Backes' manipulation task for final scenario 17 days Mon 4/18/05 Tue 5/10/05 19,22

21 Dry run of digging with a Moonrise-like manipulator 3 days Wed 5/11/05 Fri 5/13/05 20

22 Guarded arm motions (using force feedback) 1 mon Mon 3/21/05 Fri 4/15/05 126

23 Properly refactor analaog and digital I/O for PowerCube adaptation 1 mon Mon 5/16/05 Fri 6/10/05 21

24 Capture application from Moonrise demonstration into CLARAty 1 mon Mon 6/13/05 Fri 7/8/05 23

25 CLARAty Support for SOOPS: long range traverse 75.56 days Mon 4/25/05 Mon 8/8/05

26 Update navigator to run with fixed mast or hazard cameras in ROAMS (SOOPS) 4 wks Mon 4/25/05 Fri 5/20/05 197

27 Tune navigation parameters to improve autonomous operations in ROAMS (SOOPS) 1.11 mons Mon 5/23/05 Wed 6/22/05 26

28 Test in multiple long-range traverse scenarios defined by scientist in ROAMS (SOOPS) 1.11 mons Wed 6/22/05 Fri 7/22/05 27

29 Train staff to use tool (Maestro/CLARAty/ROAMS) (SOOPS) 2.22 wks Fri 7/22/05 Mon 8/8/05 28

30 CLARAty Support for SOOPS: lander-based sampling 150 days Mon 3/7/05 Fri 9/30/05

31 Develop higher bandwith interface with ROAMS for manipulation 3 mons Mon 3/7/05 Fri 5/27/05

32 Move CLARAty arm with ROAMS 1 mon Mon 5/30/05 Fri 6/24/05 31

33 Dig using CLARAty/ROAMS system 1.5 mons Mon 6/27/05 Fri 8/5/05 32

34 Interface manipulation with Maestro 1 mon Mon 8/8/05 Fri 9/2/05 33

35 Demonstrate end-to-end lander-based manipulation 1 mon Mon 9/5/05 Fri 9/30/05 34

36 Navigation 183 days? Tue 12/7/04 Thu 8/18/05

37 MER GESTALT 109 days? Tue 12/7/04 Fri 5/6/05

38 Test MER GESTALT on ROAMS 2.7 mons Tue 12/7/04 Fri 2/18/05

39 Shakedown testing of MER GESTALT on ROAMS 25 days? Mon 1/10/05 Fri 2/11/05

40 Test MER Gestalt on FIDO 2 mons Mon 2/21/05 Fri 4/15/05 38

41 Shakedown testing of MER Gestalt on FIDO 15 days? Mon 4/18/05 Fri 5/6/05 40,55,180

42 Drivemaps 159 days Mon 1/10/05 Thu 8/18/05

43 Test current version of DriveMaps on FIDO 1 mon Mon 5/9/05 Fri 6/3/05 41

44 Develop generalized version of DriveMaps 4 mons Mon 1/10/05 Fri 4/29/05

45 Testing of generalized DriveMaps on FIDO 3 wks Fri 7/29/05 Thu 8/18/05 44

46 Morphin 31 days? Fri 12/10/04 Fri 1/21/05

47 Test out using Morphin in ROAMS with new CLARAty/ROAMS interface 4 days? Fri 12/10/04 Wed 12/15/04

48 Fix changes to navigation (made for K9) to work for other CLARAty rovers 28 days? Wed 12/15/04 Fri 1/21/05

49 Checkin changes for using Morphin on FIDO and test with current repository updates 10 days? Mon 1/3/05 Fri 1/14/05

50 Visual Tracking 121 days? Mon 11/1/04 Mon 4/18/05

51 Panoramic to navigation cameras tracking and handoff 44 days? Mon 11/1/04 Thu 12/30/04

52 Merge delivery tar ball with main repository branch 2 wks Mon 1/17/05 Fri 1/28/05 51

53 Navigation to Hazard camera tracking and hand-off 8 wks Tue 2/1/05 Mon 3/28/05 52
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ID Task Name Duration Start Finish Predecessors
54 Shakedown testing of nav to haz camera tracking and hand-off 3 wks Tue 3/29/05 Mon 4/18/05 53

55 Re-film FY04 Level 1 milestone demonstration 65 days? Mon 11/1/04 Fri 1/28/05

56 Pose Estimation: 6DOF EKF 419 days? Wed 11/10/04 Mon 6/19/06

57 Visual Odometry (discrete) 236 days Mon 2/7/05 Mon 1/2/06

58 Develop error model 1 mon Tue 5/31/05 Mon 6/27/05 54,164

59 Develop update function 1 mon Mon 2/7/05 Fri 3/4/05 64

60 Refactor update function 2 mons Tue 10/25/05 Mon 12/19/05 58,59,71

61 Test 2 wks Tue 12/20/05 Mon 1/2/06 60

62 Sun Sensor 142 days? Wed 11/10/04 Thu 5/26/05

63 Develop error model 2 mons Wed 11/10/04 Tue 1/4/05

64 Develop update function 1.15 mons Wed 1/5/05 Fri 2/4/05 63

65 Refactor update function 1 mon Mon 2/7/05 Fri 3/4/05 64

66 Test 9 days? Mon 5/16/05 Thu 5/26/05 65

67 6DOF Wheel Odometry 107 days Fri 5/27/05 Mon 10/24/05

68 Integrate full-vehicle kinematics code into CLARAty (Helmick's code) 2.85 mons Fri 5/27/05 Mon 8/15/05 66

69 Develop update function 1 mon Tue 8/16/05 Mon 9/12/05 68

70 Refactor update function 1 mon Tue 9/13/05 Mon 10/10/05 69

71 Test 2 wks Tue 10/11/05 Mon 10/24/05 68,70

72 Characterize ISIS IMU 20 days Tue 12/20/05 Mon 1/16/06

73 Collect data 2 wks Tue 12/20/05 Mon 1/2/06 60

74 Process data 2 wks Tue 1/3/06 Mon 1/16/06 73

75 Install on rover 1 day Tue 1/3/06 Tue 1/3/06 73

76 Integrate 30 days Tue 1/17/06 Mon 2/27/06 57,62,67,72

77 Callibrate IMU, sun sensor 0.5 mons Tue 1/17/06 Mon 1/30/06

78 Test and tune 1 mon Tue 1/31/06 Mon 2/27/06 77

79 Development environment overhead 4 mons Tue 2/28/06 Mon 6/19/06 78

80 CLARAty Package Development 577 days? Mon 11/1/04 Tue 1/16/07

81 Core 254.5 days? Mon 11/29/04 Fri 11/18/05

82 Review and update Time classes to be consistent and document 2 mons Mon 2/21/05 Fri 4/15/05

83 Develop an automated build, test and release process 65 days? Mon 11/29/04 Fri 2/25/05

84 Build  base set of modules 26 days? Mon 11/29/04 Mon 1/3/05

85 Update module dependencies 9 days? Tue 1/4/05 Fri 1/14/05 84

86 Build full set of modules 10 days? Mon 1/17/05 Fri 1/28/05 85

87 Create webpage that shows build process results 10 days? Mon 2/7/05 Fri 2/18/05 86

88 Create end user documentation of auto build utility 5 days? Mon 2/21/05 Fri 2/25/05 87

89 Develop a regression testing framework 3 mons Tue 7/5/05 Mon 9/26/05 103

90 Device and I/O 20 days Mon 2/28/05 Fri 3/25/05

91 Update device class and implement data logging 1 mon Mon 2/28/05 Fri 3/25/05 167

92 Math Infra-structure 157.5 days Wed 4/13/05 Fri 11/18/05

93 Cleanup math test programs 17.2 wks Fri 5/20/05 Mon 9/19/05 168,101

94 Select 3rd Party Math Library 14 days Mon 9/19/05 Fri 10/7/05 93

95 Incorporate library into CLARAty repository 1 mon Fri 10/7/05 Fri 11/4/05 94

96 Measure efficiency of matrices, vectors and transforms 2 wks Fri 11/4/05 Fri 11/18/05 95

97 Determine differences between quaternion class and NASA standard 2 wks Wed 4/13/05 Tue 4/26/05 132

98 Reimplement quaternion class to use NASA quaternion standard 5 wks Wed 4/27/05 Tue 5/31/05 97

99 Implement a transform class to use quaternions and points 4 wks Wed 6/1/05 Tue 6/28/05 98

100 Software Infra-structure Improvements 212 days? Thu 12/9/04 Fri 9/30/05

101 Create ACE web page that details CLARAty's ACE usage 1 wk Mon 3/21/05 Fri 3/25/05

102 Determine ACE support options 13.75 days? Tue 1/4/05 Fri 1/21/05

103 Upgrade current version of ACE to newest version (VxWorks and Linux) 12 wks Tue 4/12/05 Mon 7/4/05 102

104 Review jira feature classes and workflow and publicize to team 5 days Mon 2/14/05 Fri 2/18/05

105 Determine information needed for investigating s/w flight requirements for CLARAty's ACE us 2 wks Mon 5/2/05 Fri 5/13/05

106 Investigate s/w flight requirements and review ACE usage for CLARAty 3 wks Mon 5/16/05 Fri 6/3/05 105

Kim[50%]

Madison[50%]

Roumeliotos

Diaz[50%]

Roumeliotos

Gaines[30%]

Gaines[30%],Diaz[50%]

Gaines[30%]

Roum

Nesnas[20%],Gaines[30%]

Sapir[20%]

Sapir[20%]

Sapir[20%]

Sapir[20%]

Sapir[20%]

Kunz[50%],Nesnas[20%]

Ku

Das[50%],Nesnas[30%]

Das[50%]

Das[50%],Nesnas[30%]

Kunz[50%]

Estlin[5%]

Sapir[50%]

Estlin[20%]

Nesnas[30%],Estlin[30%]

Nesnas[30%],Estlin[30%]

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Qtr 4, 2004 Qtr 1, 2005 Qtr 2, 2005 Qtr 3, 2005

Task

Split

Progress

Milestone

Summary

Rolled Up Task

Rolled Up Split

Rolled Up Milestone

Rolled Up Progress

External Tasks

Project Summary

External Milestone

Deadline

Page 2

Project: REE Project
Date: Thu 2/10/05



ID Task Name Duration Start Finish Predecessors
107 CLARAty software repository maintenance (SOOPS) 212 days Thu 12/9/04 Fri 9/30/05

108 Documentation 212 days? Thu 12/9/04 Fri 9/30/05

109 Review and update website for each integrated algorithm 10.5 mons Mon 12/13/04 Fri 9/30/05

110 Assign modules to team members for doxygen documentation 210 days? Mon 12/13/04 Fri 9/30/05

111 Clean up and document software (SOOPS) 0.5 mons Mon 8/8/05 Mon 8/22/05 29

112 General training, documentation, infrastructure, management and support (SOOPS) 212 days? Thu 12/9/04 Fri 9/30/05

113 Document instructions and usage modes for total station 10 days Mon 3/21/05 Fri 4/1/05 114

114 Determine laser scanner problems and have fixed 1 mon Mon 2/21/05 Fri 3/18/05 104

115 Document instructions for using laser scanner 10 days Mon 4/4/05 Fri 4/15/05 114,113

116 Estimation 56 days Mon 11/15/04 Mon 1/31/05

117 Clean up estimation code 1.5 mons Mon 11/15/04 Mon 1/31/05

118 Decision Layer 43 days Tue 3/1/05 Thu 4/28/05

119 Complete repository check-in of DL planner and exec modules 0.35 mons Tue 3/1/05 Wed 3/9/05

120 Merge functionality of k9client and DL/FL connector 1 mon Fri 4/1/05 Thu 4/28/05

121 Motion Control, Mobility and Manipulation (M3) 577 days Mon 11/1/04 Tue 1/16/07

122 Motion Control 95 days Mon 1/17/05 Fri 5/27/05

123 Review motor (add timestamp measurements) and create motor groups 1 mon Mon 2/7/05 Fri 3/4/05

124 Migrate all rovers to use Device and Groups 3 mons Mon 3/7/05 Fri 5/27/05 123

125 Extend motor coordination infrastructure to support digging/force trajectories 7 wks Mon 1/17/05 Fri 3/4/05

126 Integrate coordination functionality into manipulation infrastructure 2 wks Mon 3/7/05 Fri 3/18/05 125

127 Mechanism Modeling 577 days Mon 11/1/04 Tue 1/16/07

128 Prepare requirement doc for internal review 1.5 mons Tue 12/14/04 Mon 1/24/05

129 Review requirements document 7 days Mon 1/31/05 Tue 2/8/05 128

130 Capture and integrate reviewers feedback 1 mon Wed 2/9/05 Tue 3/8/05 129

131 Develop STL-like Tree class with capability for iteratin over subchains w/in tree 6 wks Mon 11/1/04 Fri 1/14/05

132 Develop mechanical element body class to model rigid body types 2 wks Wed 3/9/05 Tue 3/22/05 130

133 Develop mechanical element joint class to model joints and actuation types 3 wks Wed 3/23/05 Tue 4/12/05 132

134 Develop Mechanism_Model class to embody the above mechanical elements 2 wks Wed 6/29/05 Tue 7/12/05 99,131,132,1

135 Interface the mechanism model with the CLARAty XML parser 2 wks Wed 7/13/05 Tue 7/26/05 134

136 Develop algorithms for converting between model formats (e.g., DH params, homogeneous t 3 wks Wed 7/27/05 Tue 8/16/05 135

137 Develop generic algorithm and interface for forward kinematics 1 mon Wed 8/17/05 Tue 9/13/05 136

138 Develop generic algorithm and interface for Jacobian 2 wks Wed 9/14/05 Tue 9/27/05 137

139 Adapt mechanism model class to compute Jacobian for general rocker bogie mechanisms 3 wks Wed 9/28/05 Tue 10/18/05 138

140 Adapt simplified 2D kinematics for Rocky 8 model 4 wks Wed 10/19/05 Tue 11/15/05 139

141 Develop algorithm for multi-dim non-linear constrained optimization problems using existing m 1 mon Wed 11/16/05 Tue 12/13/05 140

142 Develop models for dynamic constraint modeling and management 3 wks Wed 12/14/05 Tue 1/3/06 141

143 Develop an approach for automatically interfacing model data structures into formats needed 1 mon Wed 1/4/06 Tue 1/31/06 142

144 Develop generic algorithm and interface for inverse kinematics 2 wks Wed 2/1/06 Tue 2/14/06 143

145 Validate Mechanism_Model kinematics algorithms against MER IDD kinematics algrotihms 3 mons Wed 2/15/06 Tue 5/9/06 143,144

146 Define Collision detection generic classes 4 wks Wed 5/10/06 Tue 6/6/06 145

147 Define geometric shape classes 8 mons Wed 6/7/06 Tue 1/16/07 146

148 Locomotion 40 days Wed 2/15/06 Tue 4/11/06

149 Update appropriate locomotor classes to use mechanism model  2 mons Wed 2/15/06 Tue 4/11/06 144

150 Manipulation 40 days Wed 2/15/06 Tue 4/11/06

151 Update appropriate locomotor classes to use mechanism model  2 mons Wed 2/15/06 Tue 4/11/06 144

152 Maestro 120 days Mon 4/11/05 Fri 9/23/05

153 Generate proper navigation EDRs for Maestro (SOOPS) 6 mons Mon 4/11/05 Fri 9/23/05

154 Navigation 10 days Wed 4/12/06 Tue 4/25/06

155 Update navigation classes to support new locomotor API 2 wks Wed 4/12/06 Tue 4/25/06 149

156 Rover 125 days Mon 9/26/05 Fri 3/17/06

157 Design and prototype mechanism for dynamic generation of rover classes 5 mons Mon 10/3/05 Fri 2/17/06

158 Adapt to a real or simulated rover 1 wk Mon 2/20/06 Fri 2/24/06 157

159 Test and review design 3 wks Mon 2/27/06 Fri 3/17/06 158
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ID Task Name Duration Start Finish Predecessors
160 Move power and energy estimation to appropriate sub-classes 4 wks Mon 9/26/05 Fri 10/21/05

161 Clean up Rover control/query interface 3 days Mon 10/24/05 Wed 10/26/05 160

162 Vision 166 days? Mon 1/24/05 Mon 9/12/05

163 Merge dev_camera and camera classes 3 wks Tue 6/28/05 Mon 7/18/05 91,164,58

164 Debug VO 1.5 mons Tue 4/19/05 Mon 5/30/05 54

165 Move point stereo from r8_tracker to proper stereo module 1 mon Tue 7/19/05 Mon 8/15/05 163

166 Provide conversion algorithm for TSAI to CAHVOR and vice versa 1 mon Tue 8/16/05 Mon 9/12/05 165

167 Subclassing of Ames stereo 10 days? Mon 1/24/05 Fri 2/4/05

168 Cleanup camera 1394 devices 2 mons Mon 3/7/05 Fri 5/20/05 91

169

170 Rover Adaptation 500 days? Mon 10/18/04 Fri 9/15/06

171 ATRV Jr. 21 days? Wed 6/1/05 Wed 6/29/05

172 Test CMU adaptation to ATRV Jr 1 mon Wed 6/1/05 Tue 6/28/05

173 Develop specalized rover diagnositics 1 day? Wed 6/29/05 Wed 6/29/05 172

174 FIDO Rover 387 days Mon 2/21/05 Tue 8/15/06

175 Adapt FIDO motion control to Linux 2 mons Mon 5/29/06 Fri 7/21/06 186

176 Update and test locomotion with new mechanism model 2 wks Wed 4/12/06 Tue 4/25/06 149

177 Update and test arm and mast with new mechanism model 3 wks Wed 4/26/06 Tue 5/16/06 176

178 Update and test camera adaptation 1 wk Wed 5/17/06 Tue 5/23/06 177

179 Rover specialized diagnostics program 3 mons Wed 5/24/06 Tue 8/15/06 178

180 Fido camera and CPU upgrade 10 days Mon 2/21/05 Fri 3/4/05

181 Rocky8 Rover 405 days Mon 2/28/05 Fri 9/15/06

182 Review changes to IMU and ISIS adaptation 2 wks Mon 2/28/05 Fri 3/11/05

183 Adapt R8 motion control to Linux 2 mons Mon 7/24/06 Fri 9/15/06 175

184 Update and test locomotion with new mechanism model 2 wks Wed 4/12/06 Tue 4/25/06 149

185 Update and test arm and mast with new mechanism model 3 wks Wed 4/26/06 Tue 5/16/06 184

186 Update and test camera adaptation 3 days Wed 5/24/06 Fri 5/26/06 178,185

187 Rover specialized diagnostics program 3 mons Mon 5/29/06 Fri 8/18/06 186

188 Rocky7 Rover 25 days Mon 5/29/06 Fri 6/30/06

189 Update and test locomotion with new mechanism model 2 wks Mon 5/29/06 Fri 6/9/06 149,186

190 Update and test arm and mast with new mechanism model 3 wks Mon 6/12/06 Fri 6/30/06 189

191 MAX Rover 200 days Mon 10/18/04 Fri 7/22/05

192 Adapt locomotor class and test 4 mons Mon 10/18/04 Fri 2/4/05

193 Test navigation on platform 6 mons Mon 2/7/05 Fri 7/22/05 192

194 ROAMS Rover Simulator 73 days? Fri 12/10/04 Tue 3/22/05

195 Update to new version of ROAMS 6.2 wks Fri 12/10/04 Fri 1/21/05

196 Add support for a fixed mast to CLARAty simulation rover 1.3 mons Mon 1/24/05 Mon 2/28/05 195

197 Image transfer from ROAMS to CLARAty using sockets 3 wks Tue 3/1/05 Mon 3/21/05 196

198 Rover diagnostics program 1 day? Tue 3/22/05 Tue 3/22/05 197

199

200 Captured but not Integrated 1 day? Thu 12/16/04 Thu 12/16/04

201 Fault Diagnosis (Deardren) 1 day? Thu 12/16/04 Thu 12/16/04

202 FlexNav Pose Estimation (Borenstein) 1 day? Thu 12/16/04 Thu 12/16/04

203 Slope Navigation (Helmick) 1 day? Thu 12/16/04 Thu 12/16/04

204 Terrain Classification (Dubowsky) 1 day? Thu 12/16/04 Thu 12/16/04

205 Refactor Leger's collision detection algorithm into generic frameworkrithm to generic classes? 0.05 mons Thu 12/16/04 Thu 12/16/04

206

207 Color Legend 1 day? Mon 10/18/04 Mon 10/18/04

208 Red - Tasks that need review - currently no $ allocated for them 1 day? Mon 10/18/04 Mon 10/18/04

209 Blue - necessary additions that have no funding 1 day? Mon 10/18/04 Mon 10/18/04

210 Teal - important long term additions (not for FY05) 1 day? Mon 10/18/04 Mon 10/18/04

211 Silver - to be deleted 1 day? Mon 10/18/04 Mon 10/18/04
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